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Abstract

IPO volume fluctuates substantially over time. This paper compares the extent to which
the aggregate capital demands of private firms, the adverse-selection costs of issuing equity, and
the level of investor optimism can explain these fluctuations. Empirical tests include both
aggregate and industry-level time-series regressions using proxies for the above factors and an
anaysis of the relation between post-IPO stock returns and 1PO volume. Results indicate that
firms demands for capital and investor sentiment are important determinants of 1PO volume, in
both statistical and economic terms. Adverse-selection costs are dso Satistically significant, but
their economic effect appears small.
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1. Introduction

Both the number of Initial Public Offerings (IPOs) and the total proceeds raised in these
offerings vary substantially over time. Fig. 1 illustrates the extreme fluctuations in 1PO volume over
37 years. For example, between 1973 and 1979 only 329 firms went public. In comparison, 2,644
firms went public in the seven years preceding 1973, and 3,805 firms went public during the seven
years after 1979. Notably, this variation isfar in excess of the variation in capital expenditures,
suggesting that factors other than financing requirements have a substantia effect on the timing of a
firm's IPO. The objective of this paper is to explore the underlying causes of this time-series variation
in 1PO volume and to determine whether the observed fluctuations are consistent with efficient
markets.

While there exists a considerable body of literature on IPOs, the variation in PO volume has
received relatively little attention, and our understanding of these fluctuationsis limited. [bbotson and
Jaffe (1975) and Ibbotson, Sindelar, and Ritter (1988, 1994) show the substantia fluctuations in 1PO
volume, but these studies do not examine the underlying cause of this variation. Lowry and Schwert
(2002) note that 1PO volume tends to be higher following periods of especidly high initia returns, and
their findings suggest that this relation is driven by information learned during the registration period.
Specifically, more positive information leads to higher initia returns for those offerings and more
companies filing to go public soon thereafter. The findings of Rgjan and Servaes (1997, 2002), Lee,
Shleifer, and Thaler (1991), Lerner (1994), and Pagano, Panetta, and Zingales (1998) suggest that |PO
volume is related to various forms of market irrationality. Consistent with this finding, Lerner, Shane,
and Tsai’s (2001) results suggest that periods of low PO volume represent times when private firms
“can not” access the equity markets on favorable terms, thus forcing them to enter into less favorable
financing arrangements. Specifically, they find that during periods of low equity issuance the
agreements signed between small biotechnology firms and major corporations are less successful and
more likely to be renegotiated, compared to those agreements signed during periods of higher equity
issuance.

Notably, only Pagano, Panetta, and Zingaes (1998) systematically test the relative power of



several potentia determinants of 1PO volume, and their study focuses on the Italian market over an 11-
year period, during which only 139 firms went public on the Milan Stock Exchange. They find that
companies are more likely to have 1POs when the average market-to-book (MB) ratio of public firms
in their indudtry is higher. Further, they note that the high MB ratio does not seem to reflect
investment opportunities, as companies tend to go public following (rather than prior to) periods of
high investment. They interpret their findings as indicating that companies time their 1POs to take
advantage of industry-wide overvaluations, rather than to finance future growth.

The current study fillsa gap in the literature by employing a 37-year time series of U.S. IPO
volume and invegtigating the extent to which efficient- versus inefficient-market factors can explain
the observed fluctuations. My primary objective is to explore three potentid explanations for the
variation in IPO volume. One common perception regarding PO volume isthat it smply varies with
the business cycle. During economic expansions, economy-wide demand for capita is higher and
more firms therefore go public. A second widely held viewpoint is that the variation in IPO volumeis
primarily driven by changes in investor optimism. The popular press contains many examples of this
viewpoint. For example, “The [current] rulein the IPO market seemsto be: Buy it at any price” (Wall
Street Journa, May 20, 1996, p. C2), and “When [investors] get bearish, you can’t go public. But
when they go bullish, just about anyone can go public.” (Wall Street Journd, April 19, 1999, p. C1)
Findly, the lower numbers of 1POs during periods of high uncertainty potentialy reflect alemons
problem, and thisis athird explanation of the observed fluctuationsin PO volume. Variationin
investors uncertainty regarding the true value of firms may cause the adverse-selection costs and
therefore PO volume to fluctuate over time. It is possible that more than one of these factors are
important determinants of PO volume, and | examine al three factorsin my analysis.

The investigation of these factorsis formalized into three hypotheses, which are developed in
more detail in the following section. An examination of the time-series as well as cross-sectional
patterns in the data indicates that industry dynamics play an important rolein firms decisonsto go
public. Consequently, empirical tests are conducted at both the aggregate level and at the industry
level. The specific tests used to discriminate between the importance of capital demands, adverse

salection costs, and investor sentiment are described below.



Asafirst test of the three proposed explanations, | develop proxies for private firms aggregate
capital demands, the adverse-selection costs of issuing equity, and the level of investor optimism. |
then investigate the ability of these proxies to explain IPO volume. Results indicate that dl three
factors contribute to the observed fluctuations in the number of firms going public over time, with
capital demands and investor sentiment being the most important.

It is possible that the importance of adverse selection is camouflaged in the aggregate anaysis.
More generadly, any of the above factors may play alarger role at the industry level. However,
inferences from the industry analysis are smilar to those from the aggregate-level data. Empirical
tests again provide some support for al three factors, but firms demands for capital and investor
sentiment are the most highly significant.

The final set of tests focuses on post-1PO stock returns. This analysis has the advantage of not
relying on proxies. If the number of IPOs s affected by changesin the level of investor sentiment,
then post-1PO returns will be lowest following the high optimism, high 1PO volume periods, when
investors overpay the most. While | do not find a significant relation between abnormal PO returns
and 1PO volume, results do show that 1PO volume is significantly negatively related to both raw 1PO
post-issue returns and to post-issue market returns. Firms seem to successfully go public when a broad
class of firms, often the entire market, is valued especidly highly.

In summary, results indicate that changes in firms' demands for capital and changesin the
level of investor optimism explain a substantia portion of the variation in PO volume, Adverse
selection costs are marginaly significant and appear to be of secondary importance. Notably, the prior
literature has focused on only one potential determinant of 1PO volume, investor sentiment. While
sentiment does appear to affect the timing of IPOs, evidence indicates that it is not the only relevant
factor.

Section 2 develops the hypotheses in more detail. Section 3 describes the data and analyzes
the time-series properties of PO volume. Section 4 examines the relation between the observed
fluctuations in 1PO volume and time-series variation in private firms demands for capital, the adverse-
selection costs of issuing public equity, and the level of investor optimism. Section 5 investigates the

relation between 1PO volume and post-issue stock returns. Finally, Section 6 concludes.



2. Hypotheses

This section discusses in more detail the three proposed explanations for variation in aggregate
IPO volume: the capital demands hypothesis, the infor mation asymmetry hypothesis, and the investor
sentiment hypothesis.

The capital demands hypothesis says that variation in PO volume is caused by changesin
private firms aggregate demand for capital. Genera economic conditions vary over time. When
conditions are better and expected growth in the economy is higher, companies tend to have higher
demands for capital. This higher economy-wide demand for capital trandates into more companies
seeking financing. Private firms can obtain financing through bank loans, public debt, venture capitd,
or public equity. Assuming that managers maximize firm vaue, they will evduate their current
demand for capita, the costs of raising that capital, and their demand for and expected costs of
obtaining future capital to choose the appropriate financing vehicle. A firm has an |PO when public
equity provides the greatest net benefits. On average, the number of companies having IPOs increases
when private firms aggregate demand for capital increases. Consistent with this hypothesis, Choe,
Masulis, and Nanda' s (1993) findings suggest that more companies have seasoned equity offerings
when economic conditions are better.

The information asymmetry hypothesis asserts that the adverse-selection costs of issuing
public equity change over time. Information asymmetry represents the difference between managers
information and the market's information about firm value. Because managers have an incentive to
issue equity when the firm is overvalued, the market lowers its estimate of firm value when afirm
announces an equity offering. Assuming that markets are semi-strong form efficient, this devaluation
ensures that firms that do issue are correctly priced, on average. However, Myers (1977), Myers and
Majluf (1984), and Korgjczyk, Lucas, and McDonald (1992) show that these adverse-selection costs
prevent many firms with positive net present value (NPV) projects from raising the equity necessary to
finance their projects. A firm only issues equity if the benefits of obtaining this financing exceed the
direct issue costs plus any adverse-sdlection costs. When information asymmetry is especidly high,

companies are more likely to find it optimal to obtain alternative types of financing. They will



postpone an |PO until decreases in the costs of issuing equity and/or increases in companies demands
for capital make issuing equity the optimal choice to maximize firm vaue. Lucas and McDonad's
(1990) model predicts that such information asymmetries will lead to the clustering of seasoned equity
offerings, and similar logic should also apply to IPOs. Congistent with this mode, prior research by
Bayless and Chaplinsky (1996) and Choe, Masulis, and Nanda (1993) suggests that periods of high
informetion asymmetry are associated with lower seasoned equity issue volume! Similarly, the
information asymmetry hypothesis predicts that 1PO volume is negatively correlated with information
asymmetry.

Finaly, the investor sentiment hypothesis podits that variation in the level of investor optimism
causes the costs of issuing equity and therefore IPO volume to fluctuate over time. During some
periods, investors are overly optimistic and are willing to pay more for firms than they are worth.
During these periods, the costs of going public are especidly low. Consequently, alarge number of
firmsfind it optimal to go public. In contrast, during periods of low sentiment, investors may
undervalue firms, causing PO volumeto be low. Lee, Shiefer, and Thaer (1991) and Rgjan and
Servaes (1997, 2002) conclude that changes in investor sentiment significantly affect PO volume over
time. Similarly, Pagano, Panetta, and Zingales (1998) conclude that the clustering of IPOsin Italy
reflects mispricing in the market.  Also consistent with the idea that investors are especialy optimistic
during certain periods, Purnanandam and Swaminathan (2001) find that | POs that are more overvalued
at the offer price earn especialy high first-day returns and especialy low returns over the next five
years. In addition, Jindra s (2001) results suggest that firms are significantly more likely to have
seasoned equity offerings when they are overvalued.

The three hypotheses differ on two dimensions: their assumptions on the efficiency of the
market, and their focus on companies demand for equity versus the market supply of equity. First,

both the capital demands hypothesis and the information asymmetry hypothesis maintain that the

1 As an example of a high information asymmetry period, consider the recent Asian currency crisis. Investors had less
information than managers regarding how this event would affect firm value. For example, investors did not know

whether the company had been planning to move some of its production facilities to Asia, or whether specific

products were being developed for the Asian market. Because insiders were less certain of the true value of firms, the
adverse-selection costs of issuing equity were higher.



market is semi-strong form efficient. These hypotheses assert that issue costs are ways positive, and
companies only go public if they have positive NPV projects. In contrast, the investor sentiment
hypothesis asserts that the market is inefficient. During certain periods, investors are overly optimistic
and they are willing to pay more for IPOs than they are worth. Second, the capital demands
hypothesis focuses on changesin issuing firms demands for equity, while the information asymmetry
hypothesis and the investor sentiment hypothesis concentrate on shifts in the market supply of equity
(i.e., shiftsin how receptive investors are to new issues). Note that these three hypotheses are not
mutualy exclusve. Capitd demands, information asymmetry, and investor sentiment may all

contribute to the variation in 1PO volume.

3. Data and test specification
Between 1960 and 1996, 12,821 companies went public.? Fig. 1 shows the variation in the

number of 1POs over this period, as a fraction of the total number of public firms (in thousands) at the
end of the previous quarter. This 37-year time series enables me to examine the intertemporal relation
between the number of companies going public and variation in market conditions. Ending the sample
in 1996 enables me to examine three years of post-IPO stock returns, in addition to pre-1PO market
conditions. Because this dataset does not include any offer-specific or company-specific information,

| rely on the Securities Data Company (SDC) database for more detailed analysis. This database
includes 9,163 firm-commitment 1POs between 1970 and 1996. From this set, | exclude closed-end
funds, ADRs, REITs, units, mutual-to-stock conversions, issues in which the offer priceis less than $5,
and issues in which 75% or more of the shares sold represent secondary shares, yielding a sample of
5,349 IPOs. This database includes proceeds raised, the offer price, and the issuer’s SIC code. Fig. 1
also shows the aggregate proceeds raised in 1POs, deflated by total market capitalization (in thousands)
at the end of the previous quarter, between 1970 and 1996. The correlation between the two datasets

of the number of 1POs each quarter between 1970 and 1996 equals 0.90.

2| would like to thank Jay Ritter for making these data available: http://bear.cba ufl.edu/ritter/ipodata.html .




3.1. Descriptive statistics

Table 1 provides descriptive statistics on al sample firms with SDC data. These 5,349 firms
raised atotal of $196 hillion, in 1990 dollars. The average proceeds per 1PO (in 1990 dollars) was
$36.6 million (median=$18.3 million) and the average offer price was $12.06 (median=$11.50).

Rajan and Servaes (1997), Pagano, Panetta, and Zingales (1998), Ritter (1984), and many
practitioners suggest that industry effects have a substantial effect on IPO volume. This suggests that a
thorough analysis of aggregate 1PO volume must consider dynamics at the industry level. An
examination of industry effects obvioudy requires defining industry groups. Typicaly, SIC codes are
used for this purpose. For each IPO firm, | try to obtain the SIC code from the Center for Research in
Securities Prices (CRSP), or otherwise from SDC. | then attempt to group firms that would be most
senditive to the same factors into the same industry. For example, the transportation industry includes
companies manufacturing transportation equipment as well as companies providing transportation
services. Firms are classified into atotal of 16 industries®> The bottom portion of Table 1 lists the 16
industry groups.

The remainder of the bottom portion of Table 1 shows that industry dynamics substantially
affect aggregate PO volume. The third column shows the total number of IPOsin each industry
between 1970 and 1996. The fourth through sixth columns list the total number of 1POsin the
industry in each decade (1970s, 1980s, and 1990-96), as a percentage of the total number of public
firmsin that industry at the beginning of the decade. These descriptive statistics highlight the
importance of controlling for differencesin industry size. For example, athough the hedthcare
industry had fewer 1POs than the manufacturing industry (379 vs. 555), healthcare |PO volume seems
substantialy higher when measured as a fraction of existing firms. The number of healthcare IPOs
during the 1980s measured as a percentage of the number of public healthcare firms at the beginning

of the decade equals 123%. The comparable measure for the manufacturing industry is only 28%.

% Whilethe division into 16 industries is somewhat arbitrary, afiner division causes many industries to have zero |POs
for many time periods, and a coarser division resultsin less similar firms being grouped together or alarge number of
IPOs being classified into the ‘ other’ group.



3.2. Time-series properties of IPO volume

PO volume is highly persistent over time, and well-specified tests must consider this
persistence. The first-order autocorrelation of quarterly 1PO volume between 1960 and 1996 equals
0.87, and the augmented Dickey-Fuller test (Dickey and Fuller, 1979) provides some evidence that
PO volume is nonstationary. Alternatively stated, there is no obvious tendency to revert towards
some “norma” volume. The underlying economics further suggest that 1PO volume is nonstationary.
For example, suppose the number of companies going public is related to technological advancements
in the economy. Technologica change may be thought of as the accumulation of random shocks, i.e.
valuable discoveries. As discussed by Schwert (1987), time aggregation of arandom walk resultsin a
nonstationary process. Also, when there exists some uncertainty over the stationarity of a series,
Plosser and Schwert (1978) show that the more conservative approach is to assume the seriesis
nonstationary.

There are two potentia ways to account for this nonstationarity. One way isto use the first
difference of 1PO volume as the dependent variable. The second method is to deflate the number of
IPOs by the total number of public firms at the end of the prior period. For my time-series regressions
of aggregate PO volume, either definition is feasible. However, for the industry time-series analysis
the latter definition has the added advantage of controlling for differences in industry size, which Table
1 shows to be important. To enable the use of one definition of PO volume throughout the paper, |
employ the number of 1POs deflated by the number of public firms at the end of the prior period.
However, the number of CRSP-listed firms exhibits large discrete jumpsin 1963 and 1972 when
Amex and Nasdag firms are added (see, e.g., Jegadeesh, 2000). To mitigate the effects of these jJumps
and obtain a better estimate of the number of public firms throughout the sample period, | use the
actual number of CRSP-listed firms after December 1972, but estimate the number of firms prior to
that. Specificdly, | use the compounded growth rate of 0.45% per year in the number of firms
between December 1972 and December 1996, and then assume that the number of firms grew at this
same rate prior to December 1972, when there were 5,690 CRSP-listed firms. This yields estimates of

the number of public firms (a simple percentage trend) between January 1960 and November 1972.



This procedureis carried out at both the market-wide and the industry level. In the remainder of the
paper, the number of public firms refers to this adjusted number of CRSP-listed firms.

An additiona characteristic of these time-series datais that quarterly PO volume is highly
seasona. There are significantly fewer IPOs in the first quarter of the year. Thisis perhaps driven by
Wall Street’s practice of effectively shutting down between Christmas and New Y ear’ s each year, thus
lowering the number of new PO registrations. Therefore, each quarterly time-series regression
includes adummy variable, equa to oneiif it isthe first calendar quarter and zero otherwise.

Findly, time-series moddls of the determinants of 1PO volume also include an autoregressive

parameter to account for residual serial correlation.

4. Time-seriestests

This section investigates the timing of 1POs, using proxies for firms demands for capital,
information asymmetry, and investor sentiment. | first describe each set of proxies and then discuss
the empirical results. Descriptive statistics on each of the proxies are shown in Table 2. Because the
majority of quarterly regressions are based on 1972 — 1996 and annua regressions on 1961 — 1996, the
quarterly and annual statistics in Table 2 are calculated over these two separate time periods.

4.1. Capital demands proxies

The capital demands hypothesis asserts that fluctuations in IPO volume are driven by changes
in private firms aggregate demand for capital. A survey of prospectuses by Mikkelson, Partch, and
Shah (1997) shows that 85% of firms state that they have an PO to raise working capital and 64% to
raise money for new investments.* Becauseit is not possible to directly measure private firms capital
demands, | examine factors that are likely to be correlated with changes in firms demand for working
capital and new investment opportunities.

Proxies for private firms capita demands include: percentage growth in the real gross
domestic product (GDP); percentage growth in red private, fixed, nonresidentia investment; the

change in the number of new corporations; average rea sales growth of public firms; and a business

* In addition, many firms state that they plan to use IPO proceeds to repay debt or provide liquidity to existing
shareholders. However, such factors are unlikely to be highly correlated across firms.



cycle dummy. Demand for working capitd is likely to be higher when business conditions are more
promising, meaning that it should be positively correlated with future growth in the GDP. Demand for
money for new investments should be related to investment opportunities, suggesting that it will be
positively correlated with future growth in investment and with the past and contemporaneous growth
in new corporations.® Future sales growth should also be positively correlated with demand for
capital. To generate increased sales, firms generally require more equipment, inventory, and working
capital, meaning that periods of high sales growth should reflect times when firms demands for
capital are higher. To control for seasonality, future sales growth is defined as the log of firm salesin
quarter t+3 minus the log of firm sales in quarter t-1 (i.e., one year earlier), averaged across al firms
with sales data available on Compustat, excluding firms that have gone public within the past three
years.® For annual regressions, it is defined as the log of firm salesin year t minus the log of firm sales
inyear t-1. Finaly, abusiness cycle dummy equals one if the subsequent quarter isan NBER
expansion and zero otherwise.
4.2. Information asymmetry proxies

The information asymmetry hypothesis asserts that the adverse-selection costs of issuing
equity vary over time, which causes |PO volume to vary. When information asymmetry is especialy
high, the adverse-selection costs of issuing equity are greater, and fewer firms elect to go public.
Because information asymmetry is unobservable, | use two proxies. the dispersion of abnormal returns
around public firms' earnings announcements and the dispersion of analyst forecasts of public firms
earnings. Both of these proxies focus on earnings, and thus they should reflect uncertainty about
assets in place, which Myers and Mgjluf (1984) show potentialy prevents afirm from issuing equity.

Dierkens (1991) notes that a strong average market reaction to the earnings announcement of a
given firm indicates that managers of that firm have substantia private information to relesse, i.e.,
information asymmetry is high. For each firm, she computes the abnormal return around each of its

earnings announcements over the prior five years, and the standard deviation of these abnormal returns

> The number of new corporations each period is obtained from The Economic Report of the President.
® The other proxies do not exhibit similar seasonality, meaning that three quarter growth measures are appropriate.
However, defining all proxies over one year (as opposed to three quarters) yields qualitatively similar results.
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represents a measure of information asymmetry for that firm. Similarly, especialy strong market
reactions to earnings announcements in a given time period suggest that information asymmetry is
high in that period, meaning that the standard deviation of earnings announcement abnorma returns
across adl firmsin agiven quarter should provide a measure of information asymmetry at that time.
Each quarter | identify al firms with earnings announcements and measure the three-day abnormal
return around each of these announcements, where the abnormal return is defined as the firm return
minus the return on the value-weighted index. | then calculate the standard deviation of these
abnormal returns. This dispersion of abnormal returns around earnings announcements should be
positively corrdated with information asymmetry and thus negatively related to 1PO volume.

The dispersion of analysts' earnings forecasts represents a second proxy for information
asymmetry. For each public firm in the IBES database, | obtain the standard deviation of al anaysts
annua earnings forecasts made during the last quarter of that firm’'s fiscal year. While firm managers
are likely to have relatively precise information about the firm’s fiscal year earnings by the end of the
year, the standard deviation of analyst forecasts represents a measure of the market’s uncertainty. The
average of these standard deviations across al observationsin a given quarter results in a quarterly
time series from 1977 to 1996. Analyst forecast dispersion should be positively related to information
asymmetry, and thus negatively correlated with IPO volume.

4.3. Investor sentiment proxies

If individual investors are occasionaly overoptimistic and willing to pay more for firms than
they are worth, then value-maximizing managers will issue equity during these periods of high
investor sentiment. | employ the discount on closed-end funds and post-IPO market returns as proxies
for investor sentiment.

The choice of the discount on closed-end funds as a proxy is based on the findings of Lee,
Shleifer and Thaler (LST, 1991). First, LST find that both closed-end funds and small stocks are
mostly held by individua investors, suggesting that they are more likely than large stocks to be

affected by investor sentiment. Second, although closed-end funds mostly invest in large stocks, their
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returns are significantly more highly correlated with returns on small stocks than with returns on large
stocks. LST find that amost a quarter of the variation in monthly returns on the smallest decile of
firmsis explained by discount changes, even after controlling for general market movements. Their
findings suggest that when investor sentiment is higher, investors pay relatively more for closed-end
funds, and the discount is smdler. Following LST, | measure the discount for a given quarter or year
as the value-weighted discount across all domestic equity closed-end funds at the end of the period,
where fund discounts are weighted by fund net asset value times shares outstanding.” The investor
sentiment hypothesis predicts that 1PO volume will be negatively related to this discount.

Baker and Wurgler (2000) show that firms issue relatively more equity around market peaks,
just prior to periods of low market returns. They examine severa potential explanations for this
phenomenon and conclude that it reflects market timing. If investor optimism does affect market-wide
returns and firms can successfully go public during high optimism periods, then 1PO volume should be
negatively correlated with future market returns. Returns are measured as compounded monthly
returns on the equally weighted index over the four subsequent quarters in the quarterly regressions
and the subsequent year in annua regressions, less the realized change in the consumer price index
(CP1) during the year.

4.4. Control variables

Loughran, Ritter, and Rydqvist (1994) show that IPO volume tends to be higher when the
levd of the stock market is higher, i.e,, following periods of high market returns. There exist severa
potential explanations for this observation. First, market returns may increase in response to increases
in investment opportunities (and thus demands for capital). Second, market returns may increase as
investor optimism increases. Either of these could cause more companies to go public. Third,
changing market returns (or MB ratios) may reflect variation in the equity risk premium, i.e., variation
in the difference between the expected returns on the market portfolio of common stocks and the risk-

free rate. Fama and French (2000) estimate the equity risk premium conditiona on ex ante

" Charles Lee graciously provided data on discounts between 1966 and 1985. For 1986-1996, net asset values were
collected from The Wall Street Journal, and share and price data were obtained from CRSP. Finally, the annual
regressions also include discounts from 1960-1965. The net asset value, price, and share data for this period were
obtained from Wiesenberger’ sInvestment Companies.
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information, and they find that this estimated premium has declined from 4.08% in the 1960s to 1.71%
in the 1990s. While the cause of this decline is unknown (it could reflect rational responses to
macroeconomic factors or irrational swings in investor sentiment), it is potentially associated with
increases in contemporaneous realized market returns and in future 1PO volume.

In summary, market returns variables potentialy capture many different dynamics, and it is not
clear whether they camouflage the true significance of the capital demands and/or investor sentiment
proxies or whether they capture some other factor. Therefore, | run regressions both with and without
these variables.

The market return measures include the average market-wide market-to-book ratio in the
quarter prior to the IPO (MB:.;), market returns during the three quarters prior to the IPO (EW Market
Return.s 1), ahd a MB-returns interaction term (High MB.1* EW Returns;.z 1o +1), where High MB
equals one when the MB ratio is above 1.5 and zero otherwise. MB is defined as the equally weighted
average across public firms of individua firm equity market vaue divided by book value (tota
shareholders equity - preferred stock + deferred taxes + investment tax credits), where book vaueis
measured at the end of the fiscal year, market value is measured at the end of each quarter, and book
vaueislagged by at least four months relative to market value. Firms with book values less than
$100,000 (in 1990 dollars) and firms that have gone public within the past 36 months are excluded.

Red stock returns are compounded monthly returns on the equally weighted index, adjusted by the

CPI. For the industry analyses, MB and returns are averaged across public firmsin each industry. The
interaction term captures the possibility that stock returns have alarger effect on 1PO volume when the
market is above some threshold level. For example, the small stock raly of early 1975 did not result

in any appreciable increase in the number of 1POs, while the rally of late 1982 generated many |POs.
Notably, the market MB in June 1975 was 1.1, compared to 2.0 in December 1982.

4.4. Aggregate time-series results

Table 3 shows time-series regressions at the quarterly interval, and Table 4 shows annual
regressions. The first column of Table 3 shows quarterly 1PO volume regressed on the market return
variables. Both the MB ratio and the MB-returns interaction term are significantly positive, indicating

that the number of companies going public varies significantly with the stock market. More firms go
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public when the average MB ratio is especially high. In addition, market returns have a significant
effect when the market-wide MB ratio is aso high.

The second through sixth columns investigate the importance of capital demands, information
asymmetry, and investor sentiment. Rather than include severa quarterly lags of each explanatory
variable (or leads in the case of sales, GDP, and investment growth), | measure each variable over a
three-quarter period. Because many of these explanatory variables are autocorrel ated,
multicollinearity can camouflage the significance of some factors if three separate lags (or leads) are
included. For example, future GDP growth equals the percentage change in GDP between quarter t
and quarter t+3. Because saes are highly seasonal, | measure sales growth as the change from quarter
t-1 to t+3 (rather than quarter t to t+3). Also, because the discount is not a growth measure, one
summary measure is less appropriate and individual quarterly lags are included in the regression.®

The second column of Table 3 shows quarterly 1PO volume regressed on the capital demands
proxies. Consistent with the importance of capital demands, future sales growth is positive and
significant a the 1% level. The third column shows little support for information asymmetry as a
determinant of 1PO volume. The fourth column shows strong support for investor sentiment, as future
market returns are significantly negative. While the fourth lag of the closed-end fund discount isaso
significantly negative, one must be cautious in interpreting this as supportive of the investor sentiment
hypothesis because the first three lags of the discount have signs opposite from what was predicted. It
is puzzling why investor sentiment would be so important four quarters prior to the PO, but relatively
unimportant closer to the IPO. Notably, this result is robust to excluding other independent variables,
to including additional lags of these other variables, and to including dummies and interaction terms to
control for seasonality. Further, when the sample is divided into two time periods (1972-1983 and
1984-1996), the fourth lag of the discount is negative and significant at the 10% level in both periods,
indicating that outliers do not drive the results. The significance of the discount is re-examined in
Table 4.

The fifth column of Table 3 combines the proxies for capital demands, information asymmetry,
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and investor sentiment into one regression to assess the relative power of each to predict PO volume.®

Congstent with the regressions in columns 1 through 3, strong support is provided for the importance
of capital demands and investor sentiment. Notably, after controlling for variation in capital demands
and investor sentiment, support is aso provided for information asymmetry. Unfortunately, the total
explanatory power of these variablesis difficult to measure. While the adjusted R-squared for this
regression equals 77%, the highly significant AR(1) term seems to contribute much of the explanatory
power, suggesting that the economic model leaves alot unexplained. The adjusted R-squared
excluding the AR(2) term equals 42%, but this statistic must be interpreted with caution as the
regression without the AR(1) term is not properly specified (Granger and Newbold, 1974). Chi-
suared tests of the joint significance of certain explanatory variables and estimates of economic
significance provide dternative measures of the importance of capital demands, information
asymmetry, and investor sentiment.

Panel B of Table 3 shows Chi-squared tests of the joint power of each set of proxies (capital
demands, information asymmetry, and investor sentiment). The first column is based on the regression
shown in column 5 of Pand A. These tests support the conclusion that both aggregate capital demands
and investor sentiment are important determinants of PO volume (p-vaues of 0.051 and 0.000,
respectively). Notably, information asymmetry is aso significant (p-value = 0.000).

In addition to being atitically significant, capita demands are also significant in economic
terms. Anincrease of 11,000 new corporations (one standard deviation) and a 5% increase in sales
growth (one standard deviation) are each associated with a one-eighth standard deviation increasein
PO volume. Because |PO volume is measured as a fraction of existing public firms, this is associated
with a different number of IPOs over time. A one-eighth standard deviation increase in PO volume
equates to approximately four IPOs per quarter in 1975, five in 1985, and seven in 1995. Notably,
investor sentiment appears even more economically significant. A 21% decrease in future equal

weighted returns (one standard deviation) is associated with a one-quarter standard deviation increase

8 Four lags of the discount (versus three of the other variables) are included in an attempt to reconcile the results at the
quarterly and annual timeintervals. Asdiscussed later, the discount is strongly significant at the annual level, which
seemed inconsistent with the insignificance of all three quarterly lags. Thisled meto add afourth quarterly lag.

® Because the analyst dispersion measure is only available beginning in 1978, this variable s excluded.
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in IPO volume, approximately ten |POs per quarter in 1985. Findly, athough information asymmetry
is gatistically significant, it is not significant in economic terms. The finding that information
asymmetry is not an important determinant of the timing of IPOs may reflect the lack of uncertainty
about the value of IPO firms assetsin place. Asdiscussed by Myers and Majluf (1984), it isthis
uncertainty about assets in place that prevents firms from issuing equity. While there exists
considerable uncertainty about 1PO firms growth opportunities, such uncertainty does not smilarly
deter equity issuance.

Findly, the sixth column of Panel A adds the market-wide MB ratio, market returns, the MB-
returns interaction term, and average initia returns as additional independent variables. Evidence in
column 1 shows that PO volume is positively correlated with these stock market variables. Also,
Lowry and Schwert (2002) show that IPO volume is significantly related to past initia returns. The
significance of these variables potentially reflects the importance of aggregate capital demands or
investor sentiment, in which case the significance of the other proxies may be attenuated. However,
they may also capture time-varying risk premia or some other unknown determinant of 1PO volume,
which the previous regression did not control for. Notably, inferences from the column 6 regression
are smilar to those from previous regressions. Consistent with predictions, IPO volume is positively
related to aggregate demand for capital and to investor sentiment and negatively related to information
asymmetry. However, only capital demands and investor sentiment are significant in economic terms.
Regarding the control variables, the MB ratio, the MB-returns interaction term, and initial returns are
aso sgnificantly podtive. MB is aso significant in economic terms. a 0.9 increase in MB
(approximately one standard deviation) is associated with approximately 10 more IPOs per quarter in
1985. None of the other control variables are economically significant.

One potential concern with any analysis that employs proxies is whether the proxies capture
the intended factors. A comparison of the timing of primary and combination IPOs with that of
secondary 1POs addresses thisissue. Secondary offerings are defined as | POs (excluding equity carve-
outs) in which 75% or more of the total shares represent shares sold by pre-issue shareholders, and
primary and combination offerings include al other IPOs. Fig. 2 shows that the time-series variation

in primary and combination IPOs is significantly positively correlated with that of secondary 1POs
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(correlation = 0.53). Thisis consistent with the evidence in Table 3 that investor sentiment and
possibly information asymmetry significantly affect IPO volume. If variation in IPO volume was
entirely determined by changesin firms demands for capita, then there should exist little relation
between secondary and non-secondary 1PO volume. Since secondary 1POs provide little new capital
for firms, afirm’s demand for capital should have little effect on the timing of its secondary 1PO.

The second column of Pandl B employs the time-series of secondary |POs to test whether the
proxies in the Table 3 regressions capture the intended factors. Similar to column 1, these Chi-squared
tests are based on the Table 3, column 5 regression, but the dependent variable equals the number of
secondary |POs deflated by the number of public firms at the end of the prior quarter. Note that the
capital demands proxies are not significant in explaining the timing of secondary 1POs
(p-value=0.295), but investor sentiment proxies are highly significant (p-vaue=0.010). Findly, the
Chi-sguared test of the significance of the information asymmetry proxies has a p-value of 0.000 for
the non-secondary 1POs, compared to 0.954 for the secondary IPOs. It is puzzling that information
asymmetry is significant for non-secondary |POs, but not for secondary 1POs. While many factors
may contribute to this difference, it is possible that the larger average size of secondary 1PO firms
makes them less susceptible to adverse selection costs. More information tends to be available about
larger firms, and secondary |PO firms are on average ten times larger than non-secondary |POs, where
size is measured as inflation-adjusted total assets prior to the IPO. In summary, the contrast between
the Chi-sguared tests of the capital demands and investor sentiment proxies supports the assertion that
these proxies capture the intended factors. However, it is difficult to be as certain that the information
asymmetry proxies accurately reflect variation in adverse selection costs.™

Table 4 further examines the relative importance of capital demands and investor sentiment in
annual interval regressions. Because information asymmetry proxies are only available back to 1970,
they are not included. The first column of Table 4 shows aregression of PO volume on the lagged

stock market variables. Results show that a higher market-wide MB ratio and higher market returnsin

10 Ex ante, one potential concern with these Chi-squared tests is that the small number of secondary |POs may cause
these regressions to have low power, thereby preventing meaningful inferences regarding the ability of these proxies
to capture the intended factors. However, the finding that the investor sentiment proxies are significant for both
groups while the significance of the capital demands proxies differs so dramatically mitigates this concern.
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conjunction with the higher MB ratio are both associated with higher IPO volume. The remaining
columns investigate more specifically the importance of capital demands and investor sentiment. In
column 2, the change in the number of new corporationsis significantly positive, consistent with the
importance of capital demands. In column 3, coefficients on both the closed-end fund discount and
future returns are significantly negative, consistent with the investor sentiment hypothesis.

Column 4 of Table 4 includes selected capital demands and investor sentiment proxies.
Similar to previous regressons, the change in the number of new corporations is significantly positive,
and the closed-end fund discount and future market returns are significantly negative. In economic
terms, an increase of 23,000 new corporations (one standard deviation) is associated with about 60
more IPOsin 1975, 75 in 1985, and 97 in 1995 (a 0.28 standard deviation increase). Regarding the
investor sentiment proxies, a 25% decrease in future market returns (one standard deviation) smilarly
results in about 75 more |POs in 1985. Notably, the closed-end fund discount has the highest
economic significance; a7.9% increase in the discount (one standard deviation) is associated with
approximately 151 more IPOsin 1985 (a 0.57 standard deviation increase). These annual interval
regressions indicate that the economic significance of both capital demands and investor sentiment is
higher than the quarterly regressions suggested. Thisis perhaps because of the greater noisein the
quarterly series.  Notably, investor sentiment appears more economically significant than capital
demands at both intervals.

Finaly, column 5 includes the MB reatio and the MB-returns interaction term as control
variables, the change in the number of new corporations to proxy for capital demands, and the closed
end fund discount to proxy for investor sentiment. (Because of degrees of freedom limitations, | only
include the most significant variables from the columns 1 through 3 regressions.) Results again
indicate that both capital demands and investor sentiment significantly affect IPO volume. Results are
similar if future market returns are used to proxy for investor sentiment.

As mentioned earlier, the finding that only the fourth quarterly lag of the discount was
significant (Table 3) is puzzling and casts some doubt on whether or not PO volume is truly related to
the discount. The finding that the first annual lag of the discount is negative as predicted and highly

sgnificant provides stronger evidence that such arelation exists. Notably, sengtivity tests indicate
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that outliers do not drive the different results across the two time intervals.™ Perhaps the significance
of future market returns across both time intervals provides the strongest evidence that IPO volumeis
truly related to investor sentiment.

In summary, results across the quarterly and annual intervals are relatively similar: capital
demands and investor sentiment receive strong support in both sets of regressions. This smilarity of
results mitigates several potential concerns. For example, it seems that noise in the quarterly 1PO
volume series does not camouflage the statistical significance of certain explanatory variables. Also,
dthough the annual interval contains fewer observations, these results do not seem to be driven by
outliers. In addition, we learn that results hold over both a shorter and longer time period, i.e., 1973 —
1996 in the quarterly regressions and 1961 — 1996 in the annual regressions.  Findly, the annua
interval regressions have the advantage of explaining more of the variation in PO volume. Although
the adjusted R-squared is quite high at the quarterly interval, the highly significant AR(1) term seems
to contribute much of this explanatory power. In contrast, at the annual interval, the AR(1) termisless
significant but the adjusted R-squared remains over 50%, suggesting that capital demands and investor
sentiment do explain a substantia portion of the fluctuations in 1PO volume.

4.5. Industry time-series analysis

Table 5 investigates the importance of capital demands, information asymmetry, and investor
sentiment at the industry level. Proxies for these factors include those variables from the aggregate
analysis that are available at the industry level: future industry saes, the standard deviation of
abnormal returns around earnings announcements for publicly traded firmsin the given industry, and
future returns on a portfolio of publicly traded firmsin that industry. | run a seemingly unrelated
regression (SUR) on industry-level panel data, where the dependent variable equals PO volume in
each industry each quarter. The advantage of the SUR model as opposed to OL S for the industry
analysisisthat SUR accounts for both heteroskedasticity and contemporaneous correlation in the

errors. The intercept, quarter 1 dummy, and AR(1) term (not shown) are allowed to vary across

1 To investigate whether outliers drive the strong significance at the annual level, | redefine the “year” in three
aternative ways: beginning in the second quarter, beginning in the third quarter, and beginning in the fourth quarter.
Results are qualitatively similar using these alternative definitions.
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industries, while al other coefficients are constrained to be equal across industries.*?

Severd findings emerge from Table 5. Firt, industry-level dynamics in the stock market have
asgnificant effect on the number of companies going public, as evidenced by the significance of the
average industry MB ratio and industry returns. Second, capital demands and investor sentiment both
contribute significantly to the observed fluctuations in IPO volume. Thus, resultsin Table 5 provide
added support for the inferences drawn from Tables 3 and 4. Notably, information asymmetry is only
marginaly significant in these industry level regressions. Findly, industry factors have a substantia
effect on PO volume, incremental to market-wide dynamics.

4.6. Robustness checks

To verify that the three sets of proxies (capital demands, information asymmetry, and investor
sentiment) do capture distinct factors, | calculate the fitted value of the change in the number of 1POs,
based on each set of proxies individually, and then examine the correlation between the fitted values.
For example, the fitted value based on the capital-demands proxies equals each of the capital-demands
proxies multiplied by their respective coefficients from the regression in the fifth column of Table 3,
Pand A. Conducting asimilar exercise for the investor-sentiment proxies and then for the
information-asymmetry proxies yields two additiona fitted values. | find that the correlation between
these fitted valuesis less than 0.25. This provides further evidence that capital demands, information
asymmetry, and investor sentiment represent distinct factors.

Results are qualitatively similar under a variety of aternative specifications. For example, |
include additional lags/leads of the explanatory variables, an equal-weighted (rather than value-
weighted) measure of the closed-end fund discount, vaue-weighted (rather then equal-weighted)
measures of sales growth, analyst forecast dispersion, and earnings abnormal returns dispersion, a

business cycle dummy in the annua regressions, and, following Choe, Masulis, and Nanda (1993),

12 The constrained coefficients on the explanatory variables represent aweighted average of individual industry
effects. Compared to letting all coefficients vary across industries, this approach minimizes the effects of noise at the
industry level and eases interpretation of the ‘average’ effect of the hypothesized determinants of PO volume (as
proxied by the explanatory variables). Note that |etting intercept termsvary allowsthe level of 1PO volumeto vary
across industries.

20



market volatility as an additional measure of information asymmetry.™® In addition, | rerun regressions
using total proceeds raised / market capitalization. | also examine the relation between PO volume
and changes in the tax code, which potentially affect the supply of equity. However, tax-code changes
do not seem to directly relate to 1PO volume. Finaly, while alimited number of degrees of freedom
restricts my ability to examine information asymmetry at the annua interval, | nevertheless attempt to
estimate its importance. However, results from a variety of univariate and multivariate regressions

provide no evidence that annual 1PO volume increases following decreases in adverse selection costs.

5. Post-1PO stock returns

This section investigates post-1PO stock returns as an additional means of gaining insight on
the determinants of PO volume. Unlike the time-series regressions, this analysis has the advantage of
not relying on proxies. If the fluctuations in PO volume are driven by changes in investor sentiment,
then post-1PO returns will be lowest following the high optimism, high 1PO volume periods, when
investors overpay the most. While the level of post-1PO abnormal stock returns has received
considerable attention in the literature (see, e.g., Ritter, 1991; Loughran and Ritter, 1995, 2000; Brav
and Gompers, 1997; and Brav, Geczy, and Gompers, 2000), there exists relatively little evidence on
the relation between PO volume and post-1PO returns. Further, the existing evidence on thisissue
predates the recent literature on the measurement of long-run returns. Therefore, | first briefly discuss
the prior literature in light of our recently gained knowledge of the specification of long-run abnormal
returns tests. | then present my principal empirical tests on the relation between 1PO volume and post-
I PO returns.
5.1. Prior evidence

Ritter (1991) finds that PO volume is negatively related to post-1PO stock returns. In a
regression of three-year stock returns on the value-weighted market index, 1PO volume at the time of
each issue, initid returns, and several other control variables, the coefficient on IPO volumeis

sgnificantly negative. Thetop of Table 6 reviewsthisfinding. Following Ritter (1991), | estimate a

13 vaue-weighted measures of sales growth and the dispersion of abnormal returns around earnings announcements
are slightly less significant than equal-weighted measures, perhaps because | POs are more similar to smaller firms.
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cross-sectiona regression of 36 months of post-1PO returns (defined as compounded daily returns until
the end of the first month and monthly returns over the next 35 months) on the IPO initid return,
market returns over the same 36 month period (defined in the same manner), IPO volume, an ail
dummy, and abank dummy. PO volume is defined as the number of 1POs during the year each firm
went public divided by the total number of public firms at the end of the prior year. In the first row,
the market is defined as the value-weighted index, and in the second row it is defined as the equal-
weighted index. Consistent with Ritter’ s finding, row 1 shows a significant negative relation between
long-run returns and PO volume. However, as shown in the second row, when equal-weighted
market returns are substituted for value-weighted returns, the coefficient on IPO volume is not
sgnificant at conventional levels. While neither market index completely captures expected returns,
the equally weighted index is arguably a better proxy, as IPO firmstend to be small. These results
suggest that the apparent negative relation between post-1PO returns and 1PO volume is sensitive to the
modd of expected returns. Further empirical tests support this proposition.

Loughran and Ritter (1995, 2000) provide evidence on a closely related issue. They examine
the relation between the returns on a portfolio and the number of firmsin this portfolio, where the
portfolio includes dl firms that have gone public in the past three years. The portfolio composition is
updated monthly, and average abnormal portfolio returns are calculated for each month. They then
define high volume months as those months with the most number of firmsin the portfolio (i.e., firms
that have gone public within the previous three years), and compare the abnormal performance of the
portfolio in high volume versus low volume months.

The bottom portion of Table 6 illustrates the Loughran and Ritter (1995) andlysis. The sample
consists of al firms between 1973 and 1996 with both total market capitalization and book-to-market
equity (BM) available from CRSP and Compustat. For each firm month, an issue dummy equals one
if the firm has completed an |PO within the previous 36 months and zero otherwise. Using a Fama
and MacBeth (1973) type procedure, a cross-sectiona regression of percent returns on the log of firm

size, the log of firm BM, and a new issue dummy is estimated each month.* Reported coefficients

14 BM is defined in the same manner asis described in the Appendix for the formation of the 25 size/BM portfolios.
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and standard errors are based on the time-series of coefficient estimates. The first row is based on all
months, and the second and third rows show the regressions for the high- and low-volume months,
respectively. (Months in which the fraction of sample firms that have gone public during the past 36
months is above the median are considered high-volume periods, while those below the median
represent low-volume periods.) Consistent with Loughran and Ritter’ s results, the new issuesin the
low-volume periods perform better than those in the high-volume periods.

Note that this definition of new-issue portfolio volume does not provide direct evidence on
whether firms post-1PO returns are related to PO volume at the time that they went public. Periods
are classified as high- or low-volume based on the number of firms that went public within the
previous three years rather than on PO volume at one point in time, e.g., during asingle quarter. For
example, under Loughran and Ritter’s (1995) classification, the fourth quarter of 1987 represents a
high-volume period even though only 37 firms went public during that quarter, while the fourth
quarter of 1983 is alow-volume period even though 236 firms went public then.  The last row of
Table 6 addresses the difference between my measure of 1PO volume and their measure of portfolio
volume. | estimate asimilar Fama-MacBeth type regression, but instead of including the new issue
dummy as azero - one variable, | interact it with PO volume at the time the firm went public (ISSUE;;
* Volume). Volume is defined as the number of firms that went public in the same quarter asfirmii,
divided by the total number of public firms (in thousands) at the end of the previous quarter. As
shown in the last row of Table 6, the coefficient on this variable is not significant. These results
suggest that post-IPO abnormal returns are not significantly related to IPO volume at the exact time
the firm went public. Further empirical testsin Tables 7 and 8 support this conclusion.

5.2. Relation between post-1PO abnormal stock returns and PO volume

Table 7 classifies the IPOs into quartiles based on PO volume during the quarter in which they
went public and presents average post-1PO returns for each quartile. Raw returns represent
compounded monthly returns over the three and five years after the IPO, on an equal-weighted and
vaue-weighted basis, where the weight equals total market capitalization at the time of the 1PO.
Abnormal returns represent the compounded | PO firm returns minus the compounded benchmark

return, over the three and five years after the IPO. If an IPO firm delists prior to the three or five
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years, abnormal returns are compounded up until the delisting date. The benchmark equals 25

size/BM portfolios. To form these portfolios, al firms on the CRSP tapes (excluding firms that have
had an 1PO or SEO within the past 36 months) are divided into five quintiles based on size and into

five quintiles based on BM. The intersection of these groupings yields 25 size/BM portfolios™ 1PO
volume is defined as the number of 1POs divided by the total number of public firms at the end of the
previous quarter. Quartile classifications are based on 1POs between 1973 and 1996 for the three-year
post-1PO returns shown in the top panel, and between 1973 and 1994 for the five-year post-1PO returns
shown in the bottom panel. Because no adjustment is made for the cross-correlation of 1PO firm
returns, no significance tests can be conducted. Nevertheless, the pattern of mean returns across the
quartilesis enlightening.

As shown in Table 7, three-year equal-weighted raw returns and five-year vaue-weighted
abnormal returns show monotonic relations across the quartiles, with the lowest PO volume quartile
having the highest post-1PO returns. However, evidence is mixed across the other return measures. It
is generally the case that a monotonic relation exists among the first three quartiles. However,
contrary to the investor sentiment hypothesis, the highest volume quartile rarely has the lowest returns.

Table 8 provides a more rigorous analysis of the relation between PO volume and post-1PO
returns. Thus, these results represent a more powerful test of the determinants of 1PO volume. A well-
specified test must account for the potentially high cross-correlations between PO firm returns. Table
8 therefore employs the Jaffe (1974) and Mandelker (1974) ca endar-time portfolio approach. Lyon,
Barber, and Tsai (1999) find that this approach provides the best-specified test of abnormal returnsin
nonrandom samples. Each month a portfolio is formed that includes al firms that have gone public in
the previous three years. Monthly calendar-time abnormal returns (CTARS) represent the difference
between the average portfolio returns and the portfolio expected return. Two models of expected
returns are used: the 25 size/BM portfolios described above and the Fama-French three-factor model.

The time series of calendar portfolio returns (raw portfolio returns and CTARS) are regressed

on the time series of 1PO volume. Each month volume is calculated as the average (across all

15 Further details regarding the abnormal return tests are provided in the Appendix.
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component firmsin the caendar month portfolio) of the number of IPOs divided by the number of
public firms (in thousands) during the quarter each component firm went public.*® The numerator
represents | PO volume in a given quarter, and the denominator is measured at the end of the previous
quarter.

Theresultsin Table 8 are generally consistent with the inferences drawn from Table 7. There
exists a significant negative relation between post-1PO equal-weighted raw returns and | PO volume,
but little evidence using abnormal returns or when returns are value-weighted. The coefficient on IPO
volume is significantly negative in the equal-weighted raw returns regression, but insignificant at
conventional levels in the other regressions.*’ Results are qudlitatively similar using five years of post-
IPO returns. Interestingly, additional calendar portfolio regressions (not reported) suggest that the
Table 7 finding that firms in the lowest volume quartile have the highest abnorma returnsis not
satistically significant. Specifically, | add the proportion of issues in the lowest volume quartile as an
additional independent variable in each of the four abnormal-return calendar-portfolio regressions.
However, this variable is only significart in one of the regressions, and then only at the 10% level.

The contrast between raw and abnormal returns can be interpreted in one of two ways. If size
and book-to-market accurately capture the risk characteristics of the firm, then the lack of arelation
between abnormal returns and 1PO volume provides evidence against the investor sentiment
hypothesis. However, if certain sectors of the market tend to be overvalued at certain times (for
example, smal growth stocks), then the benchmark-adjusted returns could be controlling for the very
factor | am trying to test. Given the inherent difficulties in measuring abnormal returns and thus
distinguishing between these aternative viewpoints, | conduct one additiona long-run return anaysis.

As discussed earlier, Baker and Wurgler (2000) find a significant negative relation between
future market returns and relative equity financing [equity / (equity + debt)]. They conduct a number
of tests to determine if the source of thisrelation is consistent with efficient markets, but conclude that

it reflects market timing on the part of firmsissuing equity. In asmilar spirit, Table 9 shows

18 Measuring PO volume on a quarterly rather than amonthly basis increasesthe power of the regressions, as the
monthly 1PO seriesis extremely noisy.

17 Many of the regressions in Table 8 exhibit strong autocorrelation, which suggest cyclesin |PO underperformance,
but these cycles are not necessarily related to 1PO volume.
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regressions of time t+1 market returns on timet # IPOs/ total public firms (in thousands). Regressions
are estimated at both the quarterly (rows 1 and 2) and annua (rows 3 and 4) interval. Market returns
represent compounded monthly returns on the equal or value-weighted market index during quarters
t+1 to t+4 in quarterly regressions and year t+1 in annua regressions. Both of the equal-weighted
regressions show a significant negative relation between future market returns and 1PO volume.
Notably, this relation is aso economically significant. The quarterly equal-weighted regression
indicates that a one standard deviation increase in PO volume (equivaent to approximately 71 more
IPOsin 1985) is associated with 2% lower returns in the subsequent quarter (a one-fifth standard
deviation decrease). In the annual equal-weighted regression, a one standard deviation increase in PO
volume (approximately 269 more IPOsin 1985) is associated with 12% lower returns (nearly one-half
a standard deviation decrease) the subsequent year. Consistent with Baker and Wurgler, these
findings suggest that firms successfully time the market, having 1POs near market peaks. Higher
numbers of firms successfully go public prior to periods of lower market returns.

In summary, the evidence in Tables 7, 8, and 9 shows significant negative relations between
post-1PO raw firm returns and | PO volume and between post-1PO market returns and 1PO volume.
However, | do not find any relation between abnormal |PO returns and 1PO volume. Firms
successfully go public when they and aso other similar firms are valued especialy highly by the
market. In particular, the finding that periods of high IPO volume are followed by especialy low
market returns suggests a trading rule. Further, the magnitude of the effect seems to exceed plausible
changes in the equilibrium equity risk premium, suggesting that the pattern is not consistent with
efficient markets. Consistent with the evidence from the time-series regressions, the variation in the
number of firms going public does not appear to solely reflect changesin private firms demands for
capital. Rather, the floods of IPOs during certain periods appear to at least partialy reflect firms

successfully raising capital when investors are valuing the equity of these firms especially highly.

6. Conclusions

Despite the large literature on 1POs, we still have relatively little understanding of why the

number of 1POs fluctuates so substantially over time. This paper seeks to shed light on this issue.
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Specificaly, | investigate the factors that lead so many companies to have |POs during some periods,
versus so few during other times. Results indicate that companies demand for capital and the level of
investor sentiment explain a significant amount of the variation in IPO volume. In economic terms, an
increase of 23,000 new corporations and a 25% decrease in future market returns (i.e., a one standard
deviation change in each variable) are each associated with about 75 more IPOsin 1985, and a
decrease of 7.9 percentage points in the closed-end fund discount (one standard deviation) is
associated with appraximately 151 more IPOs in 1985. Adverse-selection costs are also statistically
significant, but they are not significant in economic terms, suggesting that they are of secondary
importance.

In addition to increasing our understanding of why firms go public, this paper also contributes
to the broader literature on equity flows. Studies of venture capital funds by Gompers and Lerner
(2000), mutud funds by Warther (1995) and Wermers (1999), and developing country markets by
Clark and Berko (1996) and Stulz (1999) show that inflowsinto dl of these investment vehicles vary
substantially over time. Each of these studies attempts to discern whether high-volume periods
represent times when investors are overpaying for these instruments.  The studies of mutual funds and
developing country markets show no evidence of such temporary misvaluations. However, Gompers
and Lerner find that periods of high inflows into venture capital funds are associated with temporary
increases in the valuation of these funds, suggesting that investors did overpay for the securities during
thesetimes. My findings indicate that temporary overvauations also contribute to the periods of high
PO volume.

In summary, the results suggest that 1PO volume is positively related to companies’ demands
for capitd and the level of investor sentiment. Firms are aso marginaly more likely to have an IPO
when adverse selection costs are lower. With respect to all of these factors, dynamics at both the

economy-wide level and at the industry level significantly affect firms decisions.
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Appendix
The Appendix details the exact methods used to calculate the different measures of abnormal
stock returns.
Thefirst calculation of abnormal returns entails measuring three year cumulative average

abnormd returns (CAARYS) relative to a portfolio of firms matched on size and book-to-market, where

min(T,deIci’sti ng date)
CAAR = a (Rt - Roencnarkt) - (Al

t=1
Fama and French (1992, 1993) find that size and book-to-market are important determinants of the
cross-section of expected stock returns. To compare 1PO firms with firms of smilar size and book-to-
market, | form 25 size/lbook-to-market portfolios. Following Fama and French (1993), for each stock,
size equals the market price times the number of shares outstanding, and book-to-market (BM) equals
the book value of equity over total market capitdization, where book vaue equalstota shareholders
equity minus preferred stock plus deferred taxes (when available), plus investment tax credits (when
available). Preferred stock is defined as redemption, liquidation, or carrying vaue (in this order),
depending on availability. Book value is measured as of the end of the fiscal year, market valueis
measured each quarter, and book value is lagged by at least four months relative to market value. |
form size quintile breakpoints and BM quintile breakpoints using only NY SE firms. Twenty-five
size/BM portfolios are then formed by taking the intersection of these breakpoints. Finaly, al NY SE,
Amex, and Nasdaqg firms with the necessary size and BM data are placed into the appropriate
portfolios. Firms that have had an IPO or SEO within the previous 36 months are excluded. The
portfolio return equals the value-weighted return of al stocksin that portfolio during the following
month. The portfolio breakpoints and composition are updated quarterly. Each PO firm with
sufficient data to calculate size and BM is placed in the appropriate portfolio.

To the extent that size and BM capture afirm's risk characteristics, the level of abnormal
returns should be well specified. However, Barber and Lyon (1997) show that CAARS are positively
skewed, meaning that the assumption of multivariate normality is violated. Also, observations are not

independent, which causes conventional standard errors to be understated and significance levels to be
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overstated. Brav (2000) and Mitchell and Stafford (2000) show that such cross-correlations can
sgnificantly affect long-run test statistics.

The second method of calculating abnormal returns, the calendar-time abnormal-return
(CTAR) method, was first implemented by Jaffe (1974) and Mandelker (1974). This method accounts
for the dependence between |PO firm returns. Also, it allows factor |oadings to change over time,
unlike the Fama-French three-factor model. Each month a portfolio is formed that includes dl firms
that have gone public in the previous three years. Abnorma monthly returns represent the difference
between the average portfolio returns and the portfolio expected return,

CTAR =R,,- ER,]. (A2)
CTARs should have a zero mean and be independent. Two models of expected returns are used: a
portfolio of firms matched on size and BM, and the Fama-French three-factor model. The first
employs the same 25 size and BM portfolios that were described earlier. The abnormal return for each
firm equals the difference between the PO firm return and the return on its matched size/BM
portfolio. These abnormal returns are averaged across all firms in the portfolio. Using the three-factor
model as the benchmark, expected returns for each calendar month portfolio equal the fitted vaue
from the three-factor model, where factor |oadings equal the average of the component firms' factor
loadings. Factor loadings for each individua firm are obtained from a regression of 36 months of
post-1PO returns on the three Fama-French factors. Abnormal returns equal the difference between
actua portfolio returns and these expected returns.

The average abnormal return, using either benchmark, is then standardized by the residual
standard deviation, which is calculated using 36 months of post-IPO portfolio residuas. In other
words, for a given portfolio at month t, 36 months of average abnormal returns from month t - t+35 are

obtained, and the standard deviation equas

D= |LEe. -LFs .y (A3)
35].:1 q,t-j+1 36i=1e[,t—i+1 .

This standardization procedure has the added benefit of adjusting for differences in the number of

firmsin the portfolio across different months.
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Fig. 1. Time series of IPO volume, 1960 through 1996. The number of IPOs each quarter deflated by
the estimated number of public firms at the end of the prior quarter (in thousands) is depicted with the
solid line, and total proceeds deflated by estimated total market capitalization (in thousands) at the end
of the prior quarter are shown with the dotted line. Section 3.2 of the paper describes the procedure
used to estimate the total number and value of CRSP firms, which accounts for the discrete changes
when CRSP adds the Amex and Nasdag. Data on the number of IPOs were provided by Jay Ritter
(http:://bear.cba.ufl.edu/ritter/ipodata.html), and data on proceeds raised are from SDC. The proceeds
sample excludes IPOs in which 75% or more of the shares are secondary shares, ADRs, units, REITS,
issues in which the offer priceis less than $5, closed-end funds, and mutual-to-stock conversions.



Fig. 2. Primary and combination |POs versus secondary |POs, 1970 through 1996. Primary and
combination |POs are depicted with the solid line, and secondary 1POs are shown with the dotted line.
Both series are deflated by the total number of public firms (in thousands) at the end of the previous
quarter. Secondary IPOs are defined as non-equity carve-outs in which at least 75% of the total shares
represent secondary shares, i.e. shares sold by pre-issue shareholders. All other IPOs are included in
primary and combination offerings. Offerings in which the offer priceisless than $5, ADRs, units,
REITS, closed-end funds, and mutual-to-stock conversions are excluded from both series. Data are

from SDC.



Tablel
Descriptive statistics on 1POs, 1970 through 1996

Thistable provides descriptive statistics for all firm-commitment | POs between 1970 and 1996, aslisted on SDC. IPOsin
which 75% or more of the shares are secondary shares, ADRs, units, REITS, issuesin which the offer priceislessthan $5,
closed-end funds, and mutual-to-stock conversions are excluded. Total proceeds (in millions) for each IPO arein real 1990
dollars (adjusted using the CPI). The offer price statistics exclude one firm with an offer price of $5,000. Each quarter, the
number of IPOsisdivided by the total number of public firms (in thousands) at the end of the prior quarter, to form # POs/
# Public Firms, as discussed in Section 3.2. Therewere 211 firmsthat did not fit into one of the specified industry groups.

IPOs. 1970-1996
Number of IPOs Proceeds (millions of 1990 dallars)
Total 5,349 $195,885
1970s 912 $15,2838
1980s 1922 $59,588
1990-96 2,515 $121,008
Mean Median Standard Deviation
Total Proceeds (millions) 36.63 18.30 84.64
Offer Price 12.06 1150 467
#POs/ # Public Firms 7.65 5.66 6.70
(thousands, each qtr.)
# IPOs during decade as a % of
#I1POs # public firmsin that industry at the
beginning of the decade
SIC Codes 1970-96 1970s 1980s 1990s
Agriculture, Mining 100-1299, 1400-1499 36 7.2% 17.4% 5.8%
Apparel 2200-2399, 3100-3199 119 181 179 311
Communication, Computer,  3570-3579, 3600-3699, 4800-4899, 1390 26.6 921 725
Electronics 7370-7379
Construction 1500-1799 84 264 394 36.1
Finance 6000-6499, 6700-6799 468 103 237 14.0
Food 2000-2099 82 143 16.1 203
Healthcare 2830-2839, 8000-8099 379 182 1231 787
Manufacturing 2400-2499, 2600-2699, 2800-2829, 555 127 27.7 41
2840-2899, 3000-3099, 3200-3569,
3580-3599, 3900-3999
Qil, Gas 1300-1399, 2900-2999, 4600-4699, 159 838 182 188
4920-4929
Printing, Publishing 2700-2799 64 189 250 239
Recreation 7000-7099, 7800-7999 136 218 512 514
Scientific Instruments and 3800-3899, 8710-8719, 8730-8739 338 226 51.3 495
Research
Services 6500-6599, 7200-7369, 7380-7399, 245 25.7 24.7 523
7600-7699, 8100-8399, 8720-8729,
8740-8749
Trade 5000-5999 805 248 54.7 57.8
Transportation 3700-3799, 4000-4299, 4400-4599, 233 125 36.7 438
4700-4799, 7510-7549
Utilities 4910-4919, 4930-4979 44 36 187 72




Table2
Descriptive statistics on proxy variables

Thistable provides descriptive statistics on the explanatory variables used in Tables 3 through 6. For each variable,
the mean, median, and standard deviation are calculated. Quarterly (annual) data are based on 1972-1996 (1961-

1996). The change in the# of new corporations equals the first difference of thousands of new corporations each
quarter or year. GDP growth equal s the percentage changein real GDP. Investment growth isthe percentage change
inreal quarterly private, nonresidential, fixed investment. Quarterly (annual) sales growth equals the log of real sales
in quarter t (year t) minusthelog of real salesin quarter t-1 (year t-1), averaged across al public firms except firms

that have gone public within the past three years. The dispersion of abnormal returns around earnings announcements
equals the standard deviation across all firms with earnings announcements in a given quarter, of the AR (defined over
days—1, +1) at this announcement. Analyst dispersion isthe average, across companiesthat are in the last quarter of
their fiscal year and have analyst forecasts listed on IBES during a given quarter, of the standard deviation of analyst
forecasts for each company. The discount on closed-end fundsis a value-weighted percent and is measured at the end
of the given quarter. Quarterly (annual) future real market returns represent compounded monthly returns (in decimal
form) on the equally weighted market index adjusted using the CPI over the four quarters (one year) subsequent to the
IPO. MB isdefined as the equally weighted average across al public firms of individual firm equity market value
divided by book value (total shareholders equity - preferred stock + deferred taxes + investment tax credits) where
book value is measured at the end of the fiscal year, market value is measured at the end of each quarter, and book
valueislagged by at least four monthsrelative to market value. Real market stock returns are measured as
compounded monthly total returnsin decimal form on the equally weighted index, adjusted using the CPI. Finaly,

the market interaction term equals market stock returns times adummy variable, equal to one when the market MB is
greater than or equal to 1.5 and zero otherwise. Initial returns equal the difference between the first closing price and
the offer price, divided by the offer price, averaged across all firmsthat went public in the given quarter.

Quarterly Interval: 1972-1996 Annual Interval: 1961-1996
Mean Median Std Dev Mean Median Std Dev
Capital Demands Proxies
D# New corp’'s 1.207 1767 9.700 16.878 18.051 22952
Sales Growth 0.008 0.012 0.034 0.041 0.048 0.053
GDP Growth 0.565 0.600 1058 2933 2.700 3.126
Inv't Growth 0.634 0.900 2331 3.406 3.650 7.196
NBER Expansion 0.840 1.000 0.368 0.806 1.000 0401

Information Asymmetry Proxies
D Earn. AR Dispersior 0.0003 0.0005 0.0123
D Analyst Dispersion -0.0001 0.0020 0.0236

Investor Sentiment Proxies
Future EW Mkt Rets 0.103 0112 0.206 0.102 0.159 0.247
Fund Discount 11.429 11.001 6.519 9.379 11.440 7.923

Stock Market Variables

EW Returns 0.025 0.028 0.108 0.105 0.159 0.249
MB ratio 2.701 2.726 1.004 2.576 2468 0.913
High MB*EW Ret 0.022 0.003 0.079 0.084 0.101 0.224

Initial Returns 0.148 0.129 0.140 0.154 0.130 0.126




Table3
Panel A: Quarterly time series analysis of aggregate | PO volume, 1972 through 1996

(1) (2) (3) (4) (5) (6)
Mkt Var's Cap. Demands Info. Asym. Investor Sent.  All Proxies All Proxies
Constant 6.66 7517 1054 11807 1206 5.60
(5.12) (1.90) (2.65) (3.26) (343 (379
Capital Demands Proxies
D(# New corp’ Skt 0.04 007" 0.09™
(0.03) (0.03) (0.03)
Future Sales growth, ; 3 4840 15.27 2050
(16.46) (1152 (12.15)
Future GDP growth o +3 0.09 -0.03 -0.01
(0.09) (0.08) (0.10
Future Inv’t. growthyo s -0.02 0.01 0.00
(0.02) (0.02) (0.03)
NBER Expansion,; -143
(1.21)
I nformation Asymmetry Proxies
D(Earn AR Dispersion).4¢ot.1 -39.53 -69.80 -66.80
(2957) (19.51) (21.42)
D(Analyst Dispersion).st.1 7.28
(20.30)
I nvestor Sentiment Proxies
Future EW Mkt ReturnSu .. 1034 784" 730"
(2.94) (2.55) (2.69)
Fund Discount,., 0.01 004 0.05
(0.14) (0.12) (0.12)
Fund Discount,., 0.19 0.26 023
(0.16) (0.15) (014
Fund Discount,.; 0.03 -0.16 -0.06
(0.16) (0.14) (0.12)
Fund Discount,., 038" 044" 047"
(012 (0.12) (0.10)
Stock Market Variables
MB., 303 162"
(1.60) (0.83)
EW Market Return; s t.1 -2.82 -0.91
(3.04) (1.89)
High MB..*EW Reét 311 1242 433
(5.97) (2.67)
Initial Returny., 005"
(0.02)
Quarter 1 259" -163™ 244" 254" 215" 77
0.77) (0.57) (1.15) (0.48) (0.50) (057)
AR(1) 083" 078" 080" 084" 085" 079"
(0.07) (0.05) (0.06) (0.05) (0.05) (0.08)
Adjusted R-squared 76.2% 67.6% 61.2% 72.5% 77.0% 79.0%
Adj R-sgrd without AR(1) 54.8% 23.9% 16% 34.6% 42.3% 67.6%
# Observations 100 100 76 100 97 A

*xx Rk % represent significance at the 1%, 5%, and 10% levels in two-sided significance tests



Thistable shows quarterly regressions, in which the dependent variable is the number of 1POs, deflated by the number
of public firms (in thousands) at the end of the prior quarter. The sampleis1972to 1996. The changein the# of new
corporations equal s thousands of new corporations in quarter t minus thousands of new corporationsin quarter t-3.
Future sales growth equals the log of real salesin quarter t+3 minusthe log of real salesin quarter t-1, averaged across
al public firms except those firms that have gone public within the past three years. Future GDP growth equals the
percentage changein real GDP between quarter t and quarter t+3. Investment growth isthe percentage changein real
quarterly private, nonresidential, fixed investment between quarter t and quarter t+3. The NBER dummy equals oneif
quarter t+1 was an expansion and zero otherwise. The dispersion of abnormal returns around earnings announcements
equals the standard deviation across all firms with earnings announcements in a given quarter, of the AR (defined over
days—1, +1) at thisannouncement. Analyst dispersion isthe average, across companiesthat arein the last quarter of
their fiscal year and have analyst forecasts listed on IBES during a given quarter, of the standard deviation of analyst
forecasts for each company. The change in each of these dispersion measures (used in regressions) equalsthe
dispersion in quarter t-1 minus the dispersion in quarter t-4. The discount on closed-end fundsis avalue-weighted
percent and is measured at the end of the given quarter. Futurereal market returns (EW MKkt Returnsi.s t+4) represent
compounded monthly returns (in decimal form) on the equally weighted market index adjusted using the CPI over the
four quarters subsequent to the IPO. The market-wide market-to-book ratio (MB), lagged real market returns, and

M B-returnsinteraction terms are defined in Table 2. Subscripts (t, t-1, etc.) refer to quarters. Initial returns (IR) equal
the difference between the first closing price and the offer price, divided by the offer price, averaged acrossall firms
that went public in the given quarter. Newey-West standard errors arein parentheses. A quarter 1 dummy, equal to
onein thefirst calendar quarter of each year and zero otherwise, isincluded to control for seasonality. Finally, an
AR(1) term accounts for residual serial correlation.



Panel B: Chi-squared tests

This panel presents Chi-squared tests of the joint power of each set of proxiesin Panel A. Capital demands proxies
include the change in the number of new corporations, future sales growth, future GDP growth, and future investment
growth. The dispersion of abnormal returns around earnings announcements proxies for information asymmetry.

Real market returns over the four quarters subsequent to the IPO and the closed-end fund discount in each of the four
quarters prior to the PO proxy for investor sentiment. The first column is based on aregression of the number of
primary and combination | POs, deflated by the number of public firms (in thousands) at the end of the prior quarter on
all of these proxies, i.e. the regression shown in column 5 of Panel A. The second column is based on aregression of
secondary 1POs on these same proxies. Secondary |POs are defined as IPOs in which at least 75% of the shares are
secondary shares, excluding equity carve-outs. All other IPOs are included in primary and combination 1POs.
Offerings in which the offer priceislessthan $5, ADRs, units, REITS, mutual-to-stock conversions, and closed-end
funds are excluded from both series.

Primary & Combination Secondary
IPOs IPOs
¢® Pvaue ¢ Pvalue
grig(iiti Demands 237 (0.051) 492 (0295
:Dr;foc))(rigati on Asymmetry 1280  (0.000) 0003 (0.954)

Investor Sentiment
Proxies 2395 (0.000) 1514 (0.010)




Table4
Annual time-series analysis, 1961 through 1996

The dependent variableis the number of 1POs each year deflated by the number of public firms (in thousands) at end of the
prior year. The sampleis 1961 to 1996. The change in the # of new corporations equals the first difference of thousands of
new corporations each year. Sales growth equalsthelog of real salesin year t minusthelog of real salesinyear t-1,
averaged across all public firmswith Compustat data except firms that have gone public within the previous three years.
GDP growth equals the percentage change in annual real GDP. Investment growth equal s the percentage change in annual
real private, nonresidential, fixed investment. The discount on closed-end fundsis measured at the end of the given year.
Equally weighted real market returns represent returns (in decimal form) on the equally weighted index adjusted using the
CPI over the four quarters subsequent to the IPO. The market-wide market-to-book ratio (MB), lagged real market returns,
and M B-returns interaction terms are defined in Table 2. Newey-West standard errors are in parentheses. An
autoregressive parameter [AR(1)] isalso included in each regression to correct for residual serial correlation.

’ @ | @ | ©) @ ©)
Market Return Capital Demands Investor ; .
Variables Proxies Sentiment Proxies All Proxies All Proxies
Constant 950 3871 9519 8333 58,09
(30.45) (19.63) (11.62) (10.73) (34.26)
D(# New corp’s), 081" 053" 058"
(0.33) (0.21) (0.19)
Sales Growthy.; 42.18 13.77
(22557) (93.93)
GDP growthy,, 114
(342)
Invest. Growth;,; 0.21
(1.80)
Closed-end disc, ; 316" 312 3207
(0.67) (0.73) (0.96)
Future EW Mkt Returns,, 6155 47337
(18.07) (19.22)
MB,, 1657 7.30
(9.12) (8.56)
EW Mkt Returns,., 22.30
(17.34)
High MB*EW Ret,, 7330 30.62
(27.14) (3L.76)
AR(1) 040" 064" 028" 037" 023
(0.10) (0.12) (0.09) (0.13) (0.11)
Adj R-sgrd 3P.9% B.7% 54.6% 58.5% 58.8%
Adj R-sgrd without AR(1) 23.7% 11.4% 52.7% 54.9% 57.2%
# Observations 32 36 36 36 32

*xk kx % represent significance at the 1%, 5%, and 10% levelsin two-sided significance tests



Table5
Quarterly time-series analysis of PO volume at the industry level, 1973 through 1996

Thistable shows quarterly pooled time-series, cross-sectional regressions, in which the dependent variable is the number
of non-secondary 1POs in each industry, deflated by the number of public firmsin that industry (in thousands) at the end
of the prior quarter. There are atotal of 16 industries, which are defined in Table 1. A seemingly unrelated regression
(SUR) is estimated, which accounts for both heteroskedasticity and contemporaneous correlation in the errors across
equations. Theintercept, quarter 1 dummy, and A R(1) term (not shown) are allowed to vary acrossindustries, while all
other coefficients are constrained to be equal acrossindustries. The sampleis 1972 to 1996. Industry (aggregate) sales
growth equalsthe log of salesin quarter t+3 minusthe log of salesin quarter t-1, averaged across al public firmsin each
industry (in the market), except for firmsthat have had 1POs within the past 12 quarters. The industry (aggregate)
dispersion of abnormal returns around earnings announcements equal s the standard deviation across al firmsin each
industry (in the market) with earnings announcements in a given quarter, of the AR (defined over days-1, +1) at this
announcement. Futureindustry (market) real returns represent average compounded monthly returns (in decimal form) on
aportfolio of al public firmsin the given industry (the equally weighted index) adjusted using the CPI over the four
quarters subsequent to the IPO. The industry and aggregate market-to-book ratios (MB), real returns, and M B-returns
interaction terms are defined in Table 2. Subscripts (t, t-1, etc.) refer to quarters. Newey-West standard errorsare in
parentheses. A quarter 1 dummy equalsonein the first calendar quarter of each year and zero otherwise.

3
(1) @ 3 @ (5)
Mkt ReturnsVar’s Capital Demands ' Investor Sentiment All Proxies
Asymmetry
Indus. Future Sales growth, 1 ous 498" 502"
(1.75) (1.80)
Agg. Future Sales growth, ; 1o 143 3.68 -2.85
(5.25) (534
Indus D(Eam. AR Dispersion).s o -868 -6.05
(4.18) (4.21)
Agg. D(Earn. AR Dispersion). 4.1 16.94 11.49
(12.20) (11.84)
Indus. Future EW Mkt RetS; o4 331" 3917
(0.95) (0.97)
Agg. Future EW MKkt RetSy1 w4 -0.85 0.95
(1.34) (1.42)
Indus. MB4 014 014
(0.08) (0.08)
Indus. EW Return, s 1 291" 290"
(1.32) (1.34)
Indus: High MB..*EW Rét,3101.1 186 125
(147 (1.36)
Time-series Obs. 96 96 95 96 95
Total Panel Obs. 1536 1536 1513 1536 1513

*xx Rk % represent significance at the 1%, 5%, and 10% levels in two-sided significance tests



Table 6
Regressions of post-1PO returns on 1PO volume, 1973 through 1996

Panel A shows a cross-sectional regression of monthly compounded percentage returns over the 36 months following the
IPO (defined as compounded daily returns until the end of the first month with 35 monthly returns,

é I min[offer month+35,delisting date] U . i

& O (@A+Rgy)* o] 1+ R montnt) - L7* 100 , where T isthe last day of the first month the IPO
g:oﬂerdaleﬂ i t=offer month+1 ' H
trades) for firms that went public between 1973 and 1996. Theinitial return equals the percent difference between the
first trading price and the offer price, where thefirst closing price must be within 14 days of the IPO. The equally
weighted (EW) and value-weighted (VW) percentage returns are measured over the same period as the dependent
variable. 1PO volume equals the number of IPOs that went public during the same year divided by the total number of
public firms at the end of the previousyear. An oil dummy equalsoneif thefirmisin SIC codes 131, 138, 291, or 679
and zero otherwise, and abank dummy equals oneif thefirmisin SIC code 603, 612, 620, or 671 and zero otherwise.
Panel B shows results from Fama-M acBeth regressions, where a cross-sectional regression is estimated each month.
Reported coefficient estimates and standard errors are based on the monthly coefficient estimates. The sampleincludes
monthly percentage returnsfor all firms with CRSP and Compustat data between 1973 and 1996. |ndependent variables
include the natural log of firm market capitalization in month t (Firm Size;;), the natural log of firm book-to-market in
month t (Firm BM;), a new issue dummy equal to oneif the firm went public within the prior 36 months and zero
otherwise, and this new issue dummy multiplied by volume at the time of the IPO. Volume is defined as the number of
firms that went public during that quarter, divided by the total number of public firms (in thousands) at the end of the
previous quarter. Regressions are estimated for all months, and separately over months in which the fraction of firms
with the new issue dummy equal to one is above the median (high-volume months) and below the median (low-volume
months).

Panel A: Cross-sectional Regressions

Dependent Initial VW EwW 1PO Qil Bank Adj
Vaiable Intercept Return; Index Index Volume; Dummy; Dumnmy; Obs R-sqrd
3yr Post- 2680 " 0.16 086" 843747 -4012”" -2343 4147 2.15%
IPOReturns  (851) (0.13) (0.10) (139.89) (17.41) (15.74)
3yr Post- 151 014 102" -200.49 5165 -2408 4147 2.73%
IPOReturns  (9.65) (0.13) (011) (14219 (17.40) (15.69)
Panel B: Fama-MacBeth Regressions
New Issue; *
Intercept Frm Size; Frm BM;¢ New Issue;; Volume at time # Mths
of IPO
All months 101 0.02 020" 011 288
(0.55) (0.06) (0.07) (0.17)
Low Volume 177 -0.10 022" 013 144
months (093 (0.09 (0.10 (0.29
High Volume 0.27 014" 018" 037" 144
months (0.62) (0.06) (0.08) (0.18)
All months 099 0.03 020" 007 288
(0.56) (0.06) (0.07) (0.07)

*xk xk% % represent significance at the 1%, 5%, and 10% levelsin two-sided significance tests



Table7
Descriptive evidence on the rel ation between post-1PO stock returns and PO volume

Panel A classifies firmsthat went public between 1973 and 1996 with both CRSP and Compustat datainto quartiles
based on | PO volume during the quarter in which they went public, with quartile 1 representing the lowest volume
periods. PO volumeis defined asthe number of firms that went public during the quarter divided by the total number
of public firms at the end of the previous quarter. N equalsthe number of firmsin the quartile. Raw |PO percentage
returns over the 36 months after the PO beginning with the first CRSP-listed closing price

ér;j éni n[36months, delisting date]

( ga g (@] (1+R))- 19* 100§/ N ) and the difference between these returns and returns on a matched
=1 t=1 [}
. i i éN éﬂn[SGmonths, delisting date] O U
size, BM portfolio over the same period ( gz‘i\l 8 t:‘i\l (1+ R - Ruenchmarke) - 15* lOOH/ N ) are presented.

For value-weighted returns, raw and abnormal returns are weighted by firm market capitalization after the IPO. Panel
B presents similar statistics for five-year returns, with the exception that quartiles are based on firms that went public
between 1973 and 1994.

Panel A: Three-year Compounded Post-1PO Returns (%), 1973-1996

Equal-weighted Returns Value-Weighted Returns
IPO
volume N Raw Abnormal Raw Abnormal
Suartile = PO Returns PO Returns PO Returns PO Returns
1(low) 114 106.4% 33.2% 134.7% 55.3%
2 497 60.5 229 545 8.6
3 1277 321 2.7 41.8 -71
4 (high) 2322 259 -01 66.1 194
Panel B: Five-year Compounded Post-1PO Returns (%), 1973-1994
Equal-weighted Returns Value-Weighted Returns
IPO
volume N Raw Abnormal Raw Abnormal
Lartile = PO Returns PO Returns PO Returns PO Returns
1(low) 9 222.0% 70.6% 249.4% 102.2%
2 373 789 139 85.2 7.0
3 920 5.3 6.0 730 -2.0

4 (high) 1979 638 147 80.7 -130




Table8
Calendar portfolio regressions of post-1PO returns on PO volume

Thistable shows regressions of post-IPO returns on IPO volume. The dependent variable in the first two panels equals
returns on amonthly calendar time portfolio. Each month, the portfolio consists of firms that have gone public within
the prior 36 months. All returns arein percentage form, but abnormal returns are standardized to account for
heteroskedasticity. Abnormal monthly returns equal the difference between the average calendar time portfolio return

and the portfolio expected return ( [g (Ri - Rornermark )] / N » Where N isthe number of firmsin the portfolio and
= '

Roenchmark represents the expected ret_urn). Two models of expected returns are used: 25 size/BM portfolios and the
three-factor model. Each month’s abnormal return is standardized by the residual standard deviation, whichis
13
3
component firmsin the calendar month portfolio of # |POs/#Public firms (in thousands) during the quarter each

component firm went public. An autoregressive ([AR(1)] termisincluded in each regression to correct for residual
serial correlation. Newey-West standard errors are shown in parentheses.

36
estimated using 36 months residuals, \/% a (- &.1)° . IPOvolumeequals the average acrossall
=

Equal-Weighted Regressions, 1973-1996

Dependent Variable Intercept IPO Volume AR(1) term Obs

Raw PO Returns 3232”7 -0.226" 0.207" 287
(1.000) (0.094) (0.049)

Abnormal |PO Returns, using 0.097 -0.006 0585 " 287
FF 3-factor model (0.234) (0.024) (0.056)

Abnormal IPO Returns, using 0.143 -0.017 0152 287
matched size, BM portfolios (0.165) (0.016) (0.051)

Value-Weighted Regressions, 1973-1996

Dependent Variable I ntercept IPO Volume AR(1) term Obs

Raw |PO Returns 2169 -0.137 0164 287
(1.189) (0.208) (0.048)

Abnormal IPO Returns, using -0.036 0.005 0560 " 287
FF 3-factor model (0.217) (0.029) (0.063)

Abnormal IPO Returns, using 0.059 -9.131 0.097" 287
matched size, BM portfolios (0.238) (13.753) (0.039)

*xk kx % represent significance at the 1%, 5%, and 10% levelsin two-sided significance tests



Table9

Regressions of post-1PO market percentage returns on 1PO volume

Thistable shows regressions of post-IPO market returns on PO volume, over 1960 through 1996. The dependent
variables are equal-weighted market-index percentage returns and value-weighted market-index percentage returns,
both adjusted into real terms using the CPI. In thefirst two rows, quarterly market returnsin quarter t+1 are regressed
on the # POs during quarter t divided by the number of public firms (in thousands) at the end of the prior quarter. In
the last two rows, annual market percentage returnsin year t+1 (i.e., in 1961 to 1997) are regressed on the # POs during
year t (i.e., 1960 to 1996), divided by the number of public firms (in thousands) at the end of the prior year. Newey-
West standard errors are shown in parentheses.

Market Returns Regressions, 1960-1996

Dependent Variable Intercept IPO Volume Adj R-sgrd Obs
Quarterly EW Market Returns 512" 018" 34% 148
(1.36) (0.07)

Quarterly VW Market Returns 317" -0.09 0.1% 148
(1.20) (0.06)

Annual EW Market Returns 2662 027" 20.6% 37
(4.25) (0.06)

Annual VW Market Returns 1085 -0.05 -0.1% 37
(2.85) (0.04)

*xk k% represent significance at the 1%, 5%, and 10% levelsin two-sided significance tests



