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Abstract

We examine the relation between risk and IPO underpricing and test two aspects of the
litigation-risk hypothesis: (1) firms with higher litigation risk underprice their 1POs by a greater
amount as a form of insurance (insurance effect) and (2) higher underpricing lowers expected
litigation costs (deterrence effect). To adjust for the endogeneity bias in previous studies, we use
a simultaneous equation framework. Evidence provides support for both aspects of the litigation-
risk hypothesis.
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1. Introduction

Firms conducting Initid Public Offerings (IPOs) typicaly earn areturn of gpproximately
15% on their firg day of trading. While the magnitude of thisinitia return varies over time and
asafunction of firm characterigtics, it shows no sgns of dissipating. The persistent and
systematic underpricing of PO issuesis puzzling, and this apparent violation of market
efficiency has recaived consderable attention from researchers. There currently exist three main
theories for these high initid returns Sgnding, information asymmetry, and litigation risk
(Ibbotson, Sinddar, and Ritter, 1994). A substantia body of literature empiricaly tests the first
two potentid explanations, and evidence indicates that information asymmetry is an important
determinart of 1PO initid returns. However, much of the magnitude of and variation in initia
returns remains unexplained.  Interestingly, litigation risk, the third potentia explanation for
underpricing, has received relively little attention in the empiricd literature. The ideathat IPO
firms and underwriters intentionaly underprice their sharesto insure againgt future ligbility is
intuitively appedling, yet the existing evidence on thisis a best mixed and inconclusve.

Skeptics of thelitigationrisk hypothesis (e.g., Alexander, 1993) often point to the high
cogs of underpricing relative to the average lawsuit settlement costs and the low historica
lawsuit frequency (around 6% for our sample) as anecdota evidence againgt this hypothess.
However, this * back- of-the-envelope’ reasoning ignores many important factors. Firg, itis
possible that the lawsuit frequency and settlement payments are low precisaly because most
firms have used underpricing as aform of insurance. Further, as discussed in more detail below,
this argument omits many of the costs associated with lawsuits.

For afirm planning to go public, the potentid codts of litigation are subgtantid. One of
the most highly publicized costs of litigation is the settlement payment, which averages $3.3

million in our sample and represents 11% of the total proceedsraised. Notably, some of the



cases tle for consderably larger amounts. For example, in four cases the settlement amount
exceeds 35% of proceeds raised, and in one case the settlement amount is nearly 50% of
proceeds. Further, these settlement amounts are only one portion of the total costs associated
with alawsuit. There are other, potentially more important, costs of litigation that are often
overlooked because they are not directly observable. Examples of such cogtsinclude reputation
costs to both the 1PO firm and its managers, legd fees, and the opportunity cost of management
time dedicated to the lawsuit. Asdiscussed later, severd companiesin our sample cite such
costsin ther decisonsto seitle their lawsuits.

Because litigation is costly, managers have incentives to insure againgt such costs. One
way to effectively insure againg these costs is to lower the probability of being sued. For this
reason, dl firms and their underwriters conduct due diligence prior to the IPO, i.e,, they
investigate dl aspects of the firm’s business, finances, management, and projections and discuss
their findings in the PO prospectus. However, it is not feasible to foresee every possible future
event, and there are obvious limits to what can be incorporated into a prospectus. A second way
to lower the probability of being sued isto decrease the potentia damages that plaintiffs can
recover. Alexander (1993) emphasizes that the amount of the expected settlement reward isa
mgor determinant of the probability of being sued. For this reason, underpricing is a particularly
atractive form of insurance. Unlike other forms of insurance that firms can purchase,
underpricing lowers the potential damages that plaintiffs can recover, and thus reduces plaintiffs
incentives to bring a lawsuit againg the firm.

To understand why underpricing potentialy lowers the probability of being sued, we
briefly discuss some specifics of the securities laws. The Securities Acts of 1933 and 1934 give
investors the right to bring alawsuit againgt an 1PO firm for materia untruths or omissionsin the

prospectus and provide guidelines for the caculation of associated damages. Almost dl 1PO-



related lawsuits againgt the issuer are brought under Sections 11 and 12 of the Securities Act of
1933 and Section 10(b) of the Securities Act of 1934. Under Section 11, damages for direct
purchasersin the PO are based on the difference between the offer price and either the sde price
or the security's price a the time of the lawsuit, depending on whether or not the share was sold.
Persons who bought the stock in the aftermarket are digible to receive damages under Section 11
if they can show reliance on the prospectus. For these aftermarket purchasers, damages are
based on the lower of the offer price and the price at which the security was bought. Thus, for dl
suits brought under Section 11, damages are directly related to the offer price. A firm that
underpricesits PO by agreater amount has alower offer price, meaning that it has lower
potential damages and a decreased probability of being sued. Sections 12 and 10(b) similarly
apply to both direct and aftermarket purchasers. However, damages under both these sections
are based on the investor's purchase price rather than the offer price. Because thereisno direct
link between the offer price and subsequent damages in these cases, the litigation-risk hypothesis
ismore gpplicable to Section 11 lawsuits.

Based on the indtitutional facts of the securities laws, Ibbotson (1975) and Tinic (1988)
hypothesize that underpricing represents aform of insurance againg future litigetion. Theissuer
and the underwriter agree to set the offer price below the expected market vaue of the securities
because this decreases the probability of future litigation as well as the amount of damagesin the
event of alawsuit. Conggtent with this, Tinic (1988) finds that the initid returns of asample of
IPOs prior to the Securities Act of 1933 are significantly lower than those of asample of firms
that went public after this Act wasimplemented. Drake and Vetsuypens (1993) note that these
results can be mideading because they do not control for the time variation ininitid returns
unrelated to litigation risk. Using a cross-sectiond framework, they find thet the initid returns

of firmsthat are ultimately sued are no different than those of nonsued firms. Drake and



Vetsuypens interpret these results as inconsigent with the litigation-risk hypothesis, snce sued
firms do not appear to be overpriced. However, thair andyss suffers from the following
endogeneity problem. Under the litigation-risk hypothesis, initia returns can be related to the
probability of alawsuit dong two dimensons. Frg, firmswith higher litigation risk should
underprice their IPOs by a greater amount as insurance againg litigation. Thisimpliesthat initid
returns are an increasing function of litigation risk. Second, firms that buy more insurance
agang litigation, i.e., underprice more, expect to be sued less often. Thisimpliesthat litigation
isadecreasing function of initid returns. Because the probability of being sued isitsef an
endogenous variable that could depend on underpricing, acomparison of initid returns across
sued and nortsued firmsis problemétic.

The objective of this paper is to examine the relation between underpricing and litigation
risk in more depth. Specifically, we want to smultaneoudy address two distinct but related
questions: (1) whether litigation risk affects PO issuers incentives to underprice their issues,
and (2) whether underpricing lowers the expected litigation costs by reducing lawsuit
probabilities.

This study contributes to the literature in several ways. First, we addressthe
shortcomings of earlier sudies by using a cross-sectiond, Smultaneous-equation approach. This
research design provides a better specified test of the litigation-risk hypothesis and enables usto
draw inferences on the vadidity of the hypothesis with more confidence. Second, we are able to
directly examine both dimensions of the litigation-risk hypothesis, i.e., the extent to which
issuers underprice their IPOs as aform of insurance againg future litigation (the insurance
effect) as well aswhether underpricing is effective in reducing expected litigation costs (the

deterrence effect).



Results show that the relation between the probability of alawsuit (more specificaly, a
Section 11 lawsuit) and initid returns lends support to both the insurance and the deterrence
agpects of the litigation-risk hypothesis. Firg, firmswith higher lega exposure tend to
underprice their offerings by a sgnificantly grester amount, suggesting thet firms use
underpricing as aform of insurance againg future litigation. As discussed in more detall later,
the OL S regression produces the opposite result, thus highlighting the importance of controlling
for endogenaity in this context. Second, consistent with the effectiveness of underpricing asa
form of insurance, we find evidence that underpricing decreases the expected litigation costs by
reducing lawsuit probability.

Section 2 discusses the related literature in more detail. Section 3 describes the data
selection process and provides some decriptive Satistics. Section 4 details the Smultaneous-
equation methodology used in thisstudy. Section 5 presents evidence on the relation between

IPO underpricing and litigation risk. Conclusions are offered in Section 6.

2. Related literature

This paper contributes to both the congderable literature on the determinants of
underpricing and to the growing evidence on the importance of litigation risk. We first broadly
review the main evidence on underpricing, as this motivates many of our controlsin the
empirical andyss. We then go into more detail regarding the papers that have focussed on the
relation between |PO initid returns and litigation risk. Findly, we briefly review evidence from
the economics and accounting literature regarding the determinants and implications of securities
litigation.

The IPO literature offers three main theories on the determinants of underpricing. Firdt,

Allen and Faulhaber (1989), Grinblatt and Hwang (1989), and Welch (1989) posit thet high



quadity firms underprice their issuesto Sgna their qudity to the market. Greeter underpricing
enables them to raise more capita in the future at more favorable rates. Jegadeesh, Weingtein,
and Welch (1993), Garfinkd (1993), Michagly and Shaw (1994), and Spiess and Pettway (1997),
among others, find relatively little support for the sgnding story.

Second, Bestty and Ritter (1986), Benveniste and Spindt (1989), Rock (1986), and Baron
(1982) hypothesize that underpricing results from information asymmetry between the various
parties involved in the IPO. Issuesthat are characterized by greater uncertainty are underpriced
more to compensate for the higher costs of learning about these firms true values. Many papers,
including Besity and Ritter (1986), Megginson and Weiss (1991), Michagly and Shaw (1994),
Koh and Walter (1989), and Hanley (1993), find empirica support for the importance of
information asymmetry as adeterminant of underpricing.

Third, Ibbotson (1975) and Tinic (1988) pogt that firms intentionaly underprice their
shares as aform of insurance againg future ligbility. Tinic modes expected legd ligbilities as:

E[L:] = f(Po/P) * 9(Po - P), 1
where L; equasthe dollar cost of legd lidhilities, Py is the offer price, and P, is the post-offer
price of the stock at t=1,2,...T. The probability of being sued, f, is an increasing function of
Po/P;. Damages, g, are an increasing function of the difference between Py and P;. Hughes and
Thakor (1992) extend Tinic's andyssin agame-theoretic setting and specify the conditions
required for equilibrium underpricing. Hender (1995) formalizes Tinic's modd using a utility-
maximization Sngle-period modd. Both models smilarly predict a positive relation between
litigation risk and underpricing.

Tinic (1988) tests the litigation-risk hypothesis by comparing the underpricing of 1POs
prior to and subsequent to the 1933 Securities Act, which subgtantially increased the legdl

exposure of IPO issues. He comparesinitial returnsin the 1923-1930 period to those in the



1966-1971 period. Average underpricing was sgnificantly higher in the later period. He
concludes that the 1933 Securities Act increased expected litigation costs and therefore resulted
in more underpricing.

However, Tinic' sfinding of higher initid returnsin the 1966-1971 period, compared to
the 1921-1930 period, may be driven by factors other than litigation risk. Ibbotson, Sindelar, and
Ritter (1988) show thet initid returns fluctuate substantialy over time. Further, Drake and
Vetsuypens (1993) point out that average initid returns between 1972 and 1977 (the five years
immediately following the Tinic sample period) were actudly lower than those in the 1921-1930
period.

Drake and Vetsuypens (1993) address some of these issues in a cross-sectiond andyss.
They compare 93 PO firms that were sued with a sample of matched nonsued 1PO firms, where
firms are matched on year, underwriter rank, and offer 9ze. They find that the average initia
returns of the sued firms are greater than those of non-sued 1PO firms. They aso compare IPOs
with pogtive initid returnsto those with initid returnsless than or equa to zero. They find that
agreater portion of IPOsin thefirst category issued. They conclude that sued firms are not
overpriced and interpret the result as incongstent with the litigation-risk hypothesis. However,
as discussed earlier, this anadyss suffers from an endogeneity problem, which makes the results
difficult to interpret.

Keoharju (1993) examines the underpricing of IPOsin Finland, where there is negligible
litigetion risk. He finds amean initid return of 8.7%, despite essentidly zero potentid legd
ligbilities associated with the IPO. This suggests that expected litigation cogts cannot explain dl
of initid returns, but it provides little information on thelr relative importanceinthe U.S. As
Keloharju notes, mean initid returns are sgnificantly higher inthe U.S,, and it is possible that

the difference reflects litigation risk.



While our andlysis gpplies specificaly to Section 11 lawsuits, the evidence complements
previous findings on the determinants and impacts of other types of securitieslitigation in the
U.S. For example, Jones and Weingram (1996) investigate the determinants of securities
lawsuits filed under Section 10(b), and they find that variables that enter into shareholder
damage formulas, including the proportion of shares traded, firm market capitaization, and the
share price declines, al contribute to litigation exposure. Our results are broadly consistent with
these findings. In addition, we document the incrementd effect of underpricing on expected
Section 11 litigation exposure.

Alexander (1991) examines 17 computer-related |POsin 1983. Shefinds that securities
lawsuits were more likely filed when the dollar amount of the ex post stock price decline was
sufficient to support the fixed cost of bringing acase. She dso findsllittle variation anong the
settlements as afraction of shareholder losses. Sinceitisunlikely that al these cases are equadly
grong, her andysis raises doubts on the role of meritsin these suits. Further, Dunbar, Jungaand
Martin (1995) find that available assets are a better predictor of settlements than potential merits.
These findings suggest that companies are susceptible to frivolous lawsuits, which by definition
are hard to avoid through due diligence prior to the IPO. We therefore conjecture that companies
might resort to using underpricing as aform of insurance, thus decreasing potential damages and
lowering the probakility of alawsuit.

Our study aso provides additiond evidence on the effects of securitieslitigation on
economic agents. Skinner (1994) finds that the threat of litigation potentidly dtersfirms
disclosure behavior, and Krishnan and Krishnan (1997) and Shu (2000) find that this same threst
causes auditors to stay away from risky clients. We extend thisline of research by documenting
another effect of litigation risk, i.e., it leads PO firmsto lower their offer price as one form of

insurance againd future litigation.



3. Data

Data on 1POs between 1988 and 1995 are obtained from the Securities Data Company
(SDC). Closed-end funds, unit offerings, REITS, financial firms, reverse LBOs, ADRs, and
spinoffs are excluded. We dso require firmsto have initid return data. Initid return is defined
as the percentage difference between the offer price and the first closing price. The find sample
consists of 1,841 IPOs.

We search the Securities Class Action Alert newd etters between 1990 and 1997 for all
lawsuits filed against these 1,841 PO firms under the Securities Acts of 1933 and 1934.) We
further searched the Securities Class Action Clearinghouse website for cases that were filed after
1997. Both in the newdetters and on the website cases are listed by company name, making it
relatively easy to ascertain which of these 1,841 PO firms were sued. Our lawsuit sample
consgsof dl firmsthat had an 1PO between 1988 and 1995, meet the above criteria (e.g., hot
ADRs, spinoffs, etc.), and were sued for violations relating to the IPO. We find that 106 (5.8%)
of the 1,841 IPOs were sued.

For reasons discussed earlier, our main andyss focuses on Section 11 lawsuts. Wethus
searched company annual reports, 10Ks, 10Qs, Lexis, court dockets, and the Gilardi and
Company web ste to determine which of these 106 lawsuits were brought under Section 11. The
SEC filings were obtained from EDGAR or Nexis. Court dockets were obtained from Pacer, a
web-based service that enables one to search court dockets online (http://pacer.psc.uscourts.gov).

In addition, Gilardi and Company is a class action administration company, and their web ste

'Dataavailability constraints prevent us from collecting lawsuit information for 1988 and 1989. However, detailed

information on the majority of the lawsuitsis reported in Securities Class Action Alert two or more years after the

IPO. Also, Securities Class Action Alert does not include lawsuits filed in state courts. The possibility that some
sued firms are classified as non-sued biases against finding our predicted results.



contains details on some of the cases (http://Mmww.gilardi.com/index.html). Findly, Investors
Research Bureau, Inc., publisher of Securities Class Action Alert, provided information on the
cases that we were unable to find in these other sources. We are able to find the relevant
information for 101 of the 106 total lawsuits. We find that 84 out of these 101 |lawsuits were

brought under Section 11, and these 84 firms represent our primary sample.

3.1. Characteristics of IPO lawsuits

Table 1 shows the distribution of non-sued IPOs, total sued 1POs, and I POs sued under
Section 11 across years and industries. 1PO volume was highest in 1995 with 431 IPOs, and
lowest in 1990 with 91 IPOs. Only 2% of the IPOsin 1988 were ultimately sued under Section
11, versus over 6% of the 1991 IPOs. While both the total number of 1POs and the number of
lawsuits againgt PO firms vary over the sample period, there does not appear to be any
systemtic relation between the two. The most Section 11 lawsuits, 32, were againg firmsin the
communications, computers, and eectronics industry. However, this industry dso had the
largest number of IPOs. On a percentage bas's, about 5.5% of 1PO firmsin this industry were
ultimately sued under Section 11. However, between 5% and 9% of firmsin the gpparel
industry, the recreation industry, and the utility industry were aso sued under Section 11.

Table 2 describes the lawsuits filed againgt the sample firmsin more detail. Pand A
provides information on the length of time between the PO and the filing of the lawsuit. The
securities laws limit the time between the 1PO and thefiling to three years. We find that 56 of
the 84 Section 11 lawsuits are filed within one year of the IPO, 25 in the second year after the
PO, and only 3 inthethird year. In comparison, the non-Section 11 lawsuits are relatively
equally divided between the first, second, and third years after the |PO. It appearsthat Section

11 lawsuits tend to be filed sooner after the IPO. Congstent with this, the median number of
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days between the IPO and the filing of the lawsuit is 251 days for Section 11 lawsuits, compared
to 502 days for non-Section 11 lawsuits.

Panel B of Table 2 describes the outcome of the Section 11 lawsuits. Sixty of the 84 suits
were settled, 18 were dismissed or withdrawn, and 3 were till pending as of March 2001. We
are unable to determine how the remaining 3 lawsuits were resolved.

Panel C of Table 2 provides details on the settlement costs of these Section 11 lawsuits.
As mentioned earlier, the average settlement amount across al cases equas $3.1 million. To
gauge the magnitude of these codts rdative to the Size of the offering, we divide settlement costs
by proceeds raised for each firm and average this ratio across dl firms sued under Section 11.
We find that, on average, settlement costs equal approximately 10% of proceeds raised.
However, as shown in the table, these costs vary widdly, from aminimum of $0 for dismissed
cases to amaximum of $15 million, or 46% of proceedsraised. Asnoted in Pandl B, 18 of the
lawsuits are dismissed. Excluding these dismissed cases, average settlement costs equa $4
million, or 13% of proceeds raised.

In addition to paying subgtantia settlements, firms dso incur avariety of other codts.
While we are unable to obtain quantifiable evidence on the tota magnitude of these codts,
evidence suggests they are quite subgtantid.  As shown in Pand D, firmsfacing Section 11
charges undergo alengthy defense process. Both the mean and median time lags between the
filing of alawsuit and its resolution are approximately 27 months. Retaining alegd team and
having manageria resources diverted to litigation-rel ated matters over such alengthy period is
likely to be quite codtly. Infact, severa companiesin the sample, including Meadowbrook

Rehabilitation and US wirdless, cited the costs of defending the litigation and the ‘desire to
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minimize disruption of company operations and management resources as the main reasons for

asettlement in their annudl reports?

3.2. Descriptive statistics on sued vs. non-sued firms

Table 3 provides descriptive gatistics on the sued and non-sued firms. Because the
litigetion-risk hypothesis applies specificaly to Section 11 lawsuits, through the remainder of the
paper sued firms refers only to Section 11 lawsuits, while nonsued firms refers to firms that
were not sued for violations relating to the 1PO (i.e., not sued under Sections 10b, 11, or 12)
during the sample period.® Note the univariate comparisons are only descriptive in nature and
our main inferences are based on multiple regressons performed in Section 5.

Initid return, measured as the percentage difference between the first day closing price
and the offer price, equas 13.22% for sued firms and 14.51% for non-sued firms. These
numbers are Smilar to the 15.3% average returns obtained by Ibbotson, Sinddlar, and Ritter
(1994). Consgent with the findings of Drake and Vetsuypens (1993), there is no significant
difference between theinitia returns of sued and non-sued firms. However, the endogeneity
problem discussed earlier makes this comparison ingppropriate. Regression resultsin Section 5
illugtrate the importance of controlling for endogeneity.

Sued firms are sgnificantly larger in terms of proceeds raised and market capitalization
after the IPO. Market capitdization is measured as the number of shares outstanding after the
IPO times the first closing price. All size measures are expressed in millions of 1983 dollarsto

control for inflation over time. The pogtive relation between afirm's size and itslegd exposure

2These costs are anal ogousto the indirect costsin the context of bankruptcy (see, e.g., Weiss (1990) and Warner
1977)).

gAII suits brought under multiple sections are considered Section 11 suits as long as one of the sectionsis Section
11. Approximately 80% of the cases brought under Section 11 were also brought under Section 10(b).



has been well documented in the legd literature, and is referred to asthe ‘ deep pocket’ theory.
Because of the fixed costs associated with filing alawsuit, plaintiffsinitiate alawsuit only if they
perceive the recoverable damages to be sufficiently large. Alexander (1991) finds that of the
seventeen |POs in the computer industry in 1983, the Six largest offerings were dl sued. While
amadller firms probably are riskier, the benefits of suing larger firms are greater because of their
‘deep pockets . The benefits of suing asmal firm may not judtify the codts.

Sued firms dso have sgnificantly higher ranked underwriters than non-sued firms.
Underwriter rank is measured using the Carter, Dark, and Singh (1998) measures, with higher
ranks representing higher quality.* Higher ranked underwriters may be related to lawsuit
probability aong two different dimensions. First, more reputed underwriters are more likely to
have * deep pockets. Since Section 11 of the Securities Act of 1933 mandates severd and joint
ligbilities for the partiesinvolved in the IPO, dl defendants of alawsuit arejointly responsble
for the damage payments. In the case that the 1PO firm does not have sufficient fundsto meet all
the damage payments, the plaintiffs can recover the rest from the other parties, including the
underwriter. The finding that the ‘ deep pocket’ of an underwriter is related to the occurrence of
alawsuit is congstent with Bohn and Choi (1996). Second, firms may choose more reputed
underwriters to minimize the risk of 1POs and thus lower the possibility of being sued. Besity
and Ritter (1986) show that good underwriters produce more accurate forecasts of 1PO offer
prices and minimize uncertainty surrounding the offering. The finding that sued firms have
sgnificantly higher ranked underwriters lends more support to the deep pockets story.

The ‘deep pocket’ argument made above in the context of underwriters can aso be
extended to the verture capitalist backing an IPO. The practice of severd and joint ligbilities

implies that shareholders can potentialy recover damages from aventure capitaist. This

“Underwriters not covered by Carter, Dark, and Singh are assigned arank of zero.
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likewise increases the perceived benefits from alawsuit, hence increasing plaintiffs incentives
to initiate alawsuit. Condgtent with this conjecture, dmaost 60% of sued firms were backed by a
venture capitdist, compared to only 44% of nor+sued firms.

Alexander (1991) reports that every firm in the computer industry that went public in
1983 and whose totd vaue of the offering declined over $20 million during the severd years
subsequent to the IPO was sued. Congigtent with such prior evidence, we find that sued firms
experienced lower ex post mean and median one-year stock returns (-48% and -50%
respectively, compared to 16% and 1% for nonsued firms). One-year stock return is measured
as the compounded return, measured over one year beginning one month after the |PO.

A gylized fact isthat a class-action lawsuit tends to be precipitated by a steep drop in
stock price. Becausethereisahigher probability of a substantial stock price decrease (or
increase) if gock volatility is higher, more volatile stocks are exposed to higher litigation risks.
Thus, we compare the standard deviation of daily returnsin percentage terms, measured over a
one-year period beginning one month after the 1PO, across sued and non-sued firms. Congstent
with our conjecture, sued firms have significantly higher sandard deviation of stock returns (the
median annudized standard deviation is 89% for sued firms, compared to 69% for nonsued
firms).

Stock turnover, measured as the proportion of sharestraded at least once during agiven
period, isdso related to plaintiffs incentivesto initiate lawsuits. This is because sharehol der

damages are generaly increasing in the number of shares traded at the alegedly mideading

prices. Turnover isdefined as[1- P ¥ (1- volume traded/total shares)], computed for the one-

2

year period starting from one month after the IPO.°> Not surprisingly, sued firms have

>The turnover measure is adirect input in estimating damaged shares under the proportional trading model. During
our sample period, this model was widely accepted by the courts as the appropriate way to calculate damagesin
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sSgnificantly higher turnover.®

Hrmsin high-tech industries derive more of their vaues from growth options than from
tangible assets. Growth options are harder to vaue and subject to more uncertainties, suggesting
that firms whaose vaue islargely based on growth options may be subject to higher litigation
risk. The Alexander (1991) study of 1POsin the computer industry is agood example of the
litigation risks associated with high growth and high-risk industries. The SDC classfication
system is used to define firms as high-tech. Interestingly, the descriptive Satistics reved little
difference across the two samples in terms of membership in high-tech industries. Forty-six
percent of sued firms are in the technology industry, compared to 49% of non-sued firms.

We dso compare the exchange listing and age of sued versus non-sued firms.
Specificaly, we compare the fraction of each group of firmsthat are listed on NY SEIAMEX and
the fraction that report at least five years of earnings in the |PO prospectus (as reported by SDC).
To the extent that firmslisting on Nasdag and younger firms are riskier and/or harder to value,
we might expect more of these firmsto be sued. However, we find little difference between the
two groupsin terms of exchange listings and age. Across both groups of firms, roughly 8% are

listed on NY SE or AMEX, and about 32% are five or more years old.

class action lawsuits. Consistent with prior studies, we adjust for the Nasdag volume definition by dividing Nasdaq
volume by afactor of two.

The Supreme Court’s 1995 decision in the Gustafson case (93-404) potentially affects the impact of turnover on
litigation risk in more recent Section 11 lawsuits. This decision limited the scope of Section 12 of the Securities Act
of 1933 to include only initial purchasers of securitiesin public offerings, and it |eft open the possibility that the
scope of Section 11 should be similarly limited. If the scope was so limited, then turnover would not be positively
related to lawsuit probability, as only those investors who bought at theinitial offering would be eligible to receive
damages. However, for several reasons, this decision is unlikely to affect the firmsin our sample. First, our IPO
sample ends in 1995, meaning that most of the cases were brought before the Gustafson decision. Further, the
Gustafson case specifically concerns Section 12, while we are interested only in Section 11 suits. Asfar aswewere
ableto determine, it does not seem that Section 11 lawsuits have been similarly limited. Thisis supported by the
lengths of the class periods of the Section 11 cases brought after the decision (especially those filed solely on the
basis of Section 11). If only initial buyers wereincluded in the class, then the class period would by definition
consist of one day (the IPO date). However, all of the class periods are at |east several monthslong, thus leading us
to believe that the scope of the Section 11 cases has not been strictly limited.
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The sgnding hypotheses of Leland and Pyle (1977) and Grinblatt and Hwang (1989)
predict that ingders of high-qudity firms sgnd firm qudity by retaining a gregter portion of the
firm, i.e,, by sdling fewer shares than ingders of low-qudity firms. Because we do not have
data on insder sales, we use shares sold by pre-issue shareholders as a proxy for insder sales.
Consgtent with the signding theory, pre-issue shareholders of firmsthat are ultimately sued s
ggnificantly more shares in the PO than pre-issue shareholders of non-sued firms. The mean
(median) fraction of secondary shares (i.e., shares sold by pre-issue shareholders) over tota
shares equal's 17% (10%) for sued firms compared to 11% (0%) for non-sued firms.

Finaly, we examine the price update of the two groups, where price update is defined as
the percentage difference between the expected offer price (the midpoint of the range of prices
dated in the progpectus) and the offer price. We find that sued firms have sgnificantly higher
price updates than non-sued firms. The average price update is 4.48% for sued firms and 0.55%
for non-sued firms. It seemsthat firms that engage in more aggressive pricing, as measured by
this price update, are more likely to be sued. In contragt, firms that are more conservative in

setting the find offer price are less likely to experience future securities litigation.

4. Methods

Asargued earlier, afirm about to make an |PO faces atrade-off inits pricing decisons.
A higher offer price (i.e,, lower underpricing) increases proceeds from the IPO, but it also raises
the expected litigation cogts. Individud PO firms sdect the amounts of underpricing to
maximize their net benefits (proceeds minus expected litigation costs), and the resulting
underpricing levels reflect this trade-off. Two predictions emerge concerning the cross-sectiond
rel ations between PO underpricing and inherent litigation risks. Fird, firmswith higher

litigation risk purchase more insurance, that is, they underprice their shares by a greater amount



(theinsurance effect). Second, firmswho choose higher levels of insurance incur lower expected

litigation cogts in the form of reduced probabilities of lawsuits (the deterrence effect). This

interrelation between underpricing and litigation risk is captured by the following equations:

where

I nsurance Effect: Initial Return =g, Litigation Risk + g1 X + by X1+ €y,
Deterrence Effect:  Litigation Risk = g Initial Return + goX +bo Xot+ &

Initid Return = the amount of underpricing for IPO firmi — primary variable of interest;
Litigation Risk = the probability of litigation for firm i — primary variable of interest;

X = avector of exogenous PO characterigtics that are common to both equations, i.e.,
they are related both to initid return and to litigation risk — control variables;

X1 = avector of exogenous | PO characteritics that are uniquely related to the amount of
underpricing, but not to litigation risk — identifying variable(s); and

Xz =avector of exogenous |PO variablesthat are directly related to the probability of an
IPO lawsuit but not to initia return — identifying variable(s).

The objective of the system of equationsisto modd an IPO firm’s trade- off between

lower underpricing and higher litigation risk a the time of the IPO. Consequently, dl of the

above explanatory variables must be measurable at the time of the [PO.

Eq. (2) addresses whether and how expected litigation risk affects a firm’s underpricing.

Note that, because of the potentia interdependencies discussed earlier, it is not appropriate to

subgtitute a dummy variable denoting ex post occurrence of litigation for litigation risk and

edimate this equation with OLS. The occurrence of litigation is not exogenous. Rather, it

depends in part on the amount of underpricing. For example, from Eq. (2), afirm that chooses to

overpriceits IPO will have an especidly low error term, e1, and itisdso likely to have ahigh

probability of being sued. Therefore, the error term and litigation risk are not independent.  This

violates a fundamenta assumption of OLS and will yield ingppropriate inferences.

(2)
3
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Eq. (3) examines whether underpricing is effective in reducing expected litigation risk.
For smilar reasons, it is not gppropriate to estimate this equation by aregular probit model. For
example, firms faced with higher litigation risk might underprice their shares more a the time of
IPO, leading to an endogeneity bias, as discussed above. To account for the interdependency
between the amount of underpricing and the litigation risk, we treat Egs. (2) and (3) as
smultaneous equations.

To estimate this system of equations, it is hecessary to identify both Egs. (2) and (3).
Thus, X1 needsto contain at least one variable not in X, and vice versa. We firgt describe the
two variables that help identify the two equations and then discuss the control variables” To
identify Eq. (3), X1 includes prior market-wide returns, a variable that conceptually explains
initid returns but not the occurrence of litigation. Specifically, we choose the compounded
market returns in the 15 days prior to the IPO asthe identifying variable. Loughran and Ritter
(2000) show that this varigble is Sgnificantly pogtively related to theinitid return. Loughran
and Ritter interpret their findings as indicating that underwriters do not entirely incorporate
public information that becomes available during the regigtration period into the offer price.
Consequently, this public information (as proxied by the market return) contributes to the initia
return. Lowry and Schwert (2001) further examine thisrelaion, and they find thet the
ggnificance of market returns sems from private information learned during the filing period,
but not incorporated into the offer price. In ether case, it does not seem plausible that market
returns prior to the IPO should affect the litigation risk of the firm severd months or years later.

Consequently, this variable is not included in the deterrence equation.

"We note that even though having an identifying variable in both equationsis conceptually appealing, identification
can be achieved even without an identifying variable in X, because the predicted lawsuit probahility isanon-linear
combination of the variablesin in the first-stage regression (see Comment and Schwert (1995), p.27).
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Toidentify Eq. (2), X2 includes the stock turnover of matched firms. As discussed
ealier, firmswith higher turnover are subject to greater litigation risk. However, the turnover of
the IPO firmsis not measurable until after the IPO and may not be in management’ s information
st at the time of the offering. Therefore, we use the turnover of amatched sample of firms prior
to the IPO. Specificdly, we sdect dl firms from the same three-digit SIC code that have market
capitalization within 80% t0120% of the IPO firm, where the market capitalization of both the
IPO firm and the control firmsis measured a the close of the IPO firm' sfird trading day. We
then calculate the turnover of these matched firms over the one year prior to the IPO. To the
extent that amilar firms have Smilar turnover, this measure should capture managers estimate
of their firm's turnover once they are publicly traded® 1t is therefore conjectured to be related to
litigation risk. However, it is hard to imagine why the stock turnover of amilar firms prior to the
| PO should directly affect theinitid return.

There are anumber of control variables (X) that are common to both equations. Wefirgt
discuss the effects of these control variables in the context of Eq. (3). Because many of the
variables were described earlier when comparing sued versus non-sued firms, they are only
briefly summarized here. Asdiscussed earlier, the ‘ deep pocket’ theory suggests that an 1PO
firm'slitigation risk is pogitively related to its Sze (measured as market capitdization),
underwriter ranking and the backing of venture capitdists. The higher uncertainty surrounding
younger firms, firmsin high-tech indudtries, and firms listed on Nasdaq is d o likely to increase
these firms' lega exposure. Because we do not have data on age, we congtruct a dummy equd
to oneif the firm reports five or more years of pre-1PO earnings datain its prospectus (according

to SDC), and zero otherwise. In addition, the presence of insder sdesin the offering potentialy

8The correlation between the turnover for the matched sample and the ex post turnover of the PO firm is 0.21 (p-
value< 0.0001), suggesting the proxy captures a significant portion of the company’s turnover pattern.



increases afirm’slega exposure snce this mekesit easier for the plaintiffs to establish amotive
inthe lawsuit. We only have data on sales by pre-issue shareholders. This might be anoisy
proxy for indder sdes since pre-issue shareholders potentialy include outsiders without a direct
connection to the company as well as company insders. We therefore construct a cruder
measure to denote the presence of insider sales. We note that if there are no sles by pre-issue
shareholders, then by definition there are no sdles by insders. On the other hand, non-zero sales
by pre-issue shareholders potentidly include non-zero ingder sdles. Thus, we include adummy
variable, equa to oneif pre-issue shareholders sold shares in the offering, zero otherwise,
Findly, as seen in the descriptive gatigtics, a higher percentage of firms that update the offer
price upward from the expected offer price are sued, perhaps because these firms are more
aggressve in siting in setting the find offer price.

Asdiscussed in Section 3, afirnyslitigation risk isaso increasing in the voldility of the
stock. One way to obtain the expected voldtility isto use the standard deviation of prior stock
returns. However, thisis not feasble for IPO firms. Another dternativeis to use the sandard
deviaion of pogt-1PO returns. However, thisis not observable prior to the IPO and may not be
in the managers information et at the time of the offering. To address this problem, we teke
advantage of the matched sample approach described earlier. Specificaly, for each IPO firm we
sdect dl firms from the same three-digit SIC code that have market capitaization within 80%
t0120% of the IPO firm, and we cdculate the standard deviation of these matched firms over the
one year prior to the IPO. This should provide an esimate of the IPO firm’s future volaility

based on information available a the offering.’

®Anecdotal evidence suggests many firms use similar approachesin practice. For example, many pre-1PO or |PO
firms calculate the value of outstanding options using the volatility of comparable firmsin the Black-Scholes model.
This approach seems sensibl e since the standard deviation of the matched firmsislikely correlated with the firm’s
real standard deviation (this correlation in our sampleis 0.37and highly significant with a p-value<0.001).
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Control variables in the context of Eq. (2) are motivated by information asymmetry,
sgnding and other factors thet potentidly affect initid returns. Regarding the effects of
information asymmetry, Ritter (1984), Carter and Manaster (1990), and Michaely and Shaw
(1994) note that there exists less uncertainty surrounding issues whose values are certified by
higher quality players. Underwriters and venture capitaists are repeet playersin the new issues
market, and they have valuable reputations to protect. As such, they have incentivesto
accurady portray information regarding the vaue of the IPO firms. Therefore, underwriter rank
and venture capitdist backing should proxy for information asymmetry. Frmsin high-tech
industries are subject to higher information asymmetry since they have more growth options and
thus are harder to value. Carter and Manaster (1990) and Megginson and Weiss (1991) note that
more information is readily available about older firms, and they find a negative relation between
initid returns and age. Findly, firms with more volatile stocks are characterized by higher
information asymmetry.

To control for the effects of sgnaling, we include the indder sdles dummy variable.
Insders of higher quaity firms should sdll fewer shares, and 1POs of these firms should be more
underpriced.

Other variables can dso affect 1PO underpricing. For example, market capitdization of
the PO firms can be rdlated to initid returnsin severa ways. First, information tends to be more
reedily available about larger firms. Thus, the information asymmetry hypothesis predicts a
negative relation between firm sze and initid returns. However, other things held constant,
Michaely and Shaw (1994) point out that larger issues can be harder to sell, suggesting that an

underwriter may underprice them by alarger anount.*°

1OWe use market capitalization after the |PO instead of proceeds raised because of the mechanical relation between
proceeds and initial returns.
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Finaly, Benveniste and Spindt (1989) show that the price update will aso tend to be
related to underpricing. They modd initid returns as conssting of some new information and
some information known by underwriters prior to the offering. Prior to going public, a company
must file a progpectus containing the range of prices within which it expects the IPO offer price
to be. During the regigtration period, the company and the underwriter market the issue to
indtitutional investors. They rely on these investors to reved their true valuation of each 1PO.
Benveniste and Spindt conjecture that underwriters must give investors incentives to reved ther
vauation. Therefore, underwriters only partialy update the find offer price from the expected
offer price (the midpoint of the range of prices stated in the prospectus). Consistent with this
theory, Hanley (1993) finds a strong positive relation between the price update and initia
returns.

The estimation of the Smultaneous equation system is dightly complicated by the fact
that the dependent variable in the firgt equation, initid return, is continuous, while that in the
second equation, litigation risk, is observed only as a dichotomous variable. In this case, we
cannot fully recover the parametersin Egs. (2) and (3) (Maddala, 1983, p.244). The estimable

structura equations are:

Insurance Effect:  Initid Return = giS» Litigation Risk~ + q1X + by Xa+ ey, (4)

. b
= 32 ypjfid Reum + 32X + —2 X+ &2 (5)
2 52 SZ 52

Deterrence Effect:  Litigation Risk
where s »?= Var (e,). The estimation method consists of two stages. In the first stage, we regress
initid return and litigation risk on dl the exogenous variables in the system (including dl
vaiablesin X, X, and X3), using OLS and probit, respectively. In the second stage, we

subgtitute the predicted vaues from the firgt-stage estimation as explanatory variablesin Egs. (4)
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and (5), and then estimate Eq. (4) by OLS and Eq. (5) by probit.** Whilewe are not ableto
separately estimate i and @, we can at least test whether the two coefficients are statistically
different from zero, and thus shed light on the statistical Significance of the insurance and

deterrence effects.

5. Empirical results

This section addresses the cross-sectiond relation between underpricing and the
probability of litigation related to the IPO. Section 5.1 discusses the regression results without
contralling for the endogeneity between initia underpricing and litigation risk. Section 5.2
examines the insurance and the deterrence effects usng a S multaneous-equation framework.
Finaly, Section 5.3 conducts various sengtivity anayses.

In congtructing our main tests, we conjecture that the timing of the lawsuit might be
important for detecting the rdation between underpricing and litigation risk. Specificdly,
managers are likely to forecast lawsuits closer to an PO with greater accuracy. In contragt, a
lawsuit that occurs long after an |PO is more likely prompted by random stock price fluctuations
not in the managers information set at the time of 1PO, and this greater noise might mask the
relation between underpricing and litigation risk. Thus, we can enhance the power of our tests
by focusing on litigation risk within ardaively short horizon. Therefore, our main tests are
based on Section 11 lawsuits that were filed within two years of the IPO. In the sengitivity

andyss, we dso summarize the estimation results for other timeintervas.

HThe regression coefficients from the second-stage regression are consistent, but the standard errors are
underestimated since the explanatory variablesinclude two generated regressors. We adjust the standard errors
using the methodology in Maddala (1983, p. 245).



5.1. Regression results without controlling for simultaneity

To provide a benchmark for our smultaneous-equation approach, we first present the
regression results without controlling for the smultaneity. Thefirg column of Table 4 tedtsthe
insurance effect of the litigation-risk hypothesis. We estimate an OL S regression of initia
returns on alawsuit dummy, equa to oneif the firm was sued and zero otherwise, plusthe
control variables described in the previous section. This OLS regresson isSmilar in spirit to the
andyss of Drake and Vetsuypens (1993) and ignores the endogeneity of lawsuit probability.
This specification suggests that initid returns are a decreasing function of litigation risk,
implying that firmswith higher litigation risk underprice their IPOsless. Smilar to the findings
in Drake and Vetsuypens, this result contradicts the insurance effect. However, as discussed
earlier, the OLS coefficient may be biased because litigation risk is an endogenous variable.

Similarly, Column 2 of Table 4 tests the deterrence effect by induding initid return as
one of the explanatory variables without adjusting for the potentia endogeneity. The smple
probit regression produces a negative and sgnificant coefficient on initid return, consstent with
the deterrence effect. However, we hesitate to draw any inferences here since the coefficient is
potentidly affected by the endogeneity bias. Instead, we focus our discussion on the next
section. The importance of controlling for the endogeneity between initid return and litigetion

risk is highlighted by the Smultaneous-equation results shown in the next section.

5.2. Regression results using simultaneous equations

To properly account for the endogeneity of initid returns and litigation risk, Table 5 re-
estimates Egs. (4) and (5) usng a Smultaneous-equation gpproach. Columns 1 and 3 show the
fird- stage regressions where the dependent variable, lawsuit occurrence or initid returns, is

regressed on dl of the exogenous variables (i.e., the control variables X and the identifying
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variables X; and X5) in the system of Egs. (2) and (3). Columns 2 and 4 show the second-stage
regressions of the insurance and deterrence effects. The explanatory variablesin the two
equations are Smilar to those in Table 4, except that the lawsuit and initid return varigbles are
now subdtituted by the two instruments, equa to the fitted vaues from the two firs-stage
regressons.

Inferences on both the insurance and deterrence effects and aso on the control variables
are based on the second-stage regressions. Looking at the second-stage results of the insurance
effect, the coefficient on the lawsuit ingrument in Column 2 is Sgnificantly pogtive. This
finding supports the insurance effect, i.e,, firms subject to higher litigation risk underprice their
|POs by a greater amount. The coefficient is 11.462, with a standard error of 4.803, and
ggnificant & the 1% leve usng two-tailed tests. Thisisin sharp contrast to the OL S result that
suggests the opposite. Endogeneity seemsto drive the gpparent negative relation between the
probability of being sued and initial returns obtained in Table 4.12

Most of the inferences on the control varigblesin Column 2 are smilar to the findingsin
prior literature. Conggtent with the information asymmetry hypothess, initid returns are
sgnificantly negatively related to underwriter rank and to venture capital backing. Further, the
coefficient on NY SEJAMEX is sgnificantly negative, suggesting that shares listed on
NY SE/AMEX arelessrisky and incur less underpricing. The coefficient on the age dummy is
a0 negative, dthough inggnificant a conventiond levels. Findly, the Sgnificantly postive
coefficient on the technology dummy is dso consstent with the importance of information
asymmetry as a determinant of underpricing. Consstent with the signaling hypothesis, the

coefficdent on the dummy varidble for insder sdling is negative, but it is not sgnificant at

12ps can be seen in Egs. (4) and (5), we cannot recover the original parameters g, and g Consequently, even though
we can statistically test whether the original parameters are significantly different from zero, we cannot interpret the

economic significance of the original equations since we only have estimatesfor g;s, and @/s».
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conventiona levels. As predicted by the partid updating hypothesis, we find that the price
update is Sgnificantly pogtively rdated to initid return. Findly, conggent with the findings of
Loughran and Ritter (2000), initid return is Sgnificantly postively reated to market returns over
the 15 trading days prior to the 1PO.

To test the deterrence effect, we focus on theinitid return ingrument in the second- stage
regresson shown in Column 4. Consstent with the deterrence effect, the initid return
ingrument is ill negetive, but the Sgnificance levd is attenuated compared to the smple probit.
The coefficient (standard error) is—0.051 (0.037), not significant a conventiond levels using
more consarvative two-tailed tests. Notably, a one-tailed test (Snce we have a prediction on the
sgn) hasap-vaueof 0.08. It issomewhat surprising that the deterrence effect is not more
sgnificant, particularly in light of the strong significance of the insurance effect. Thisis
examined in more detall in the next section.

Most of the coefficients on the control variablesin Column 4 are congstent with the
inferencesin Table 2. The coefficients on issuer market capitdization and the venture capital
dummy are postive and significant, implying that large firms and firms backed by venture
capitdiss are more likely to experience securitieslitigation. This supports the importance of
‘deep pockets' in securities litigation suggested by prior studies.

Asdiscussed earlier, exidting literature shows that turnover is an important determinant
of securitieslitigation. As expected, the coefficient on the stock turnover of matched sample
firmsis pogtive and Sgnificant.

Regresson results dso indicate that firms that have been around longer (3 5 years old)
arelesslikely to be sued, probably due to their lower information asymmetry. Somewhat
aurprisgngly, the coefficient on indder sdlesis not sgnificant, athough the sgn of the coefficient

ispogtive. Thisis perhaps because pre-issue shareholdersis anoisy proxy for indder sdes, as
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discussed earlier. Findly, price updateis positively related to litigation risk, but it is not
ggnificant & conventiond levels.

In summary, results provide strong support for the insurance effect, that firms with higher
litigation risk underprice their IPOs by a greater amount. We aso find some support for the
deterrence effect, that greater underpricing lowers afirm’slitigation risk. However, the

coefficient on the deterrence effect is only marginadly sgnificant.

5.3. Sengitivity analysis

To examine the robustness of our results, this section conducts various senstivity tests
and reportsthe resultsin Table 6. Firgt, we re-estimate the smultaneous equations, varying the
time horizons over which sued firms areincluded in the sample. Specificaly, our main teds are
based on lawsuit observations within two years of the IPO. Here we experiment with different
cut-off dates. The resulting coefficients (gp and @) are reported in Column 1. For example, the
coefficients reported in the first (second) row are obtained after discarding lawsuits that
occurred more than ayear (ayear and a hdf) after the IPO. Thethird row contains the 2-year
benchmark results (copied from Tables 4 and 5), and the fourth row reports the full sample
results. As can be seen from the estimates of g, the insurance effect is consstently strong
across dl windows. However, the estimates of the deterrence effect, gp, are more sensitive to
the varying windows. The resultsfor the 1-year, 1.5-year and 2-year windowsyield smilar
inferences. Although not sgnificant using two-tailed tests, al of the above estimates of @ are
negative and significant a the 10% leve using the less conservative one-tailed tests. The
ggnificance is attenuated when the full (3-year) sampleisused. These results are consistent

with our earlier conjecture that the shorter window generates more powerful tests.
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Next, we repest the varying-window exercise, excluding lawsuits that were dismissed or
withdrawn. The fact that alawsuit is dismissed or withdrawn indicates that the case was
epecialy week. Recdl that dl of these lawsuits are for violations rdating to the IPO. Whilea
drop in the stock price most likely precipitated these lawsuits, either the judge or the plaintiffs
themsdlves evidently concluded that the event(s) leading to the lawsuit could not have been
directly linked to the IPO. In some sense, the fact that the lawsuit is dismissed or withdrawn
indicates that it should never have been brought. For these reasons, dismissed/withdrawn
lawsuits might attenuate the relation between underpricing and litigation risk. We therefore re-
estimate the smultaneous equations by excluding these cases. As suspected, the magnitude of
the coefficients on both the insurance and the deterrence effects goes up substantidly. In the
insurance eguation, the coefficients for al four windows increase uniformly and maintain the
gtrong sgnificance levels. Notably, both the magnitude and the significance of the coefficients
in the deterrence equation are increased. The results for the 1-year, 1.5-year and 2-year
windows are now sgnificant a the 5% levd, usng two-talled tests. The full (3-year) sample
result is il not Sgnificant at conventiond levels using atwo-tailed test, but it is now
sgnificant a the 10% level using aone-tailed test.

Although not reported in the tables, we dso perform other sengtivity andysesto test the
robustness of both the insurance effect and the deterrence effect. To mitigate the effects of
underwriter price support (Ruud, 1993), we define the initia return as the percentage change
between the offer price and the closing prices on the eeventh and on the twenty-firgt trading
day (two weeks and one month after the | PO, respectively). We aso rerun both regressons
exduding IPOs with offer priceslessthan $5. Sincetiny firms are generdly not worth suing,
their inclusion potentialy introduces noise and thus decreases the power of our tests. Results

are quditatively smilar across dl of these specifications.
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6. Conclusion

Potentid litigation codts are quite sgnificant for firms that have recently gone public.
Attorney fees, the cogts of management time alocated to the lawsuit, reputation costs, and
settlement cogts represent an enormous potentid liability for ayoung firm. Unlike most forms of
insurance, PO underpricing is aviable form of insurance againg al of these codts because it
lowers plaintiffs potentia recoverable damages, and thus lowers the probability of being sued.
This paper investigates the extent to which firms underprice their IPOs as aform of insurance
and whether underpricing is effective in deterring litigation.

Our examination of the relation between underpricing and litigation risk emphasizesthe

importance of contralling for endogeneity. For example, results from OL S regressions contradict

the insurance effect component of the litigation risk hypothess. However, thisfinding is
overturned once we jointly modd initid returns and litigation risk in a Smultaneous equations
sysem. Specificaly, we find that firms with higher litigation risk underprice their 1POs by
sgnificantly greater amounts. Further, consistent with the deterrence effect of underpricing,
there is evidence that firms that engage in more underpricing significantly lower therr litigation
risks, especialy for lawsuits occurring closer to the |PO dates. After controlling for the
endogenaity of initid returns and lawsuit probability, we find support for both the insurance and
deterrence aspects of the litigation-risk hypothes's.

The amultaneous- equation framework used in this study is potentidly useful for other
seitings. Many corporate finance events are Smilarly endogenous in nature, and researchers
ability to account for such endogeneity in future studies potentidly affects the conclusions that

are drawn.
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Tablel
Digtribution of sample firms across years and industries

The sample consists of 1POs between 1988 and 1995 that are in the Securities Data Company (SDC) database.
Closed-end funds, unit offerings, REITS, financial firms, reverse LBOs, ADRs, and spinoffs are excluded. Firms
must also have dataon initia return. The final sample consists of 1,841 IPOs. Sued firms represent those IPOs
that are listed in the Securities Class Action Alert newsletter or database as having been sued under the Securities
Actsof 1933 or 1934. Panel A classifiesthe total number of 1POs and the number of IPOs that were sued by year.
Panel B classifies the firms by industry, where industries are defined by SIC code.

Panel A: Didribution across years

#1POssued under % IPOs each year

#1POs  #|POsthat weresued Section 11 sued under Section 11

Y ear

1988 102 2 2 1.96
1989 109 4 3 275
1990 91 6 4 4.40
19901 223 14 14 6.28
1992 273 21 14 513
1993 390 27 23 5.90
1994 222 11 9 4.05
1995 431 21 15 348
Tota 1841 106 84 4.56




Pand B: Digtribution across industries

#I1POssued ~ 701POS in
Industry SIC Codes #IPOs  #IPOssued  under industry
Section11  Sued under
Section 11
Agriculture & 100-1299, 1400-1499 9 0 0 0.0%
Mining
Apparel 2200-2399, 3100-3199 33 2 2 6.1%
Communications,  3570-3579, 3600-3699, 580 a4 32 55%
Computers, & 4800-4899, 7370-7379
Electronics
Congtruction 1500-1799 23 2 2 8.7%
Finance 6000-6499, 6700-6799 23 1 1 4.3%
Food 2000-2099 24 0 0 0.0%
Health 8000-8099 89 6 3 34%
Manufacturing 2400-2499, 2600-2699, 294 12 10 3.4%
2800-2899, 3000-3099,
3200-3569, 3580-3599,
3900-3999
Oil & Gas 1300-1399, 2900-2999, 37 1 0 0.0%
4600-4699, 4920-4929
Printing & 2700-2799 19 0 0 0.0%
Publishing
Recreation 7000-7099, 7800-7999 64 9.4%
Science 3800-3899, 8710-8719, 139 7 6 4.3%
8730-8739
Services 6500-6599, 7200-7369, 89 5 3 3.4%
7380-7399, 7600-7699,
8100-8399, 8720-8729,
8740-8749
Trade 5000-5999 289 16 15 5.2%
Transportation 3700-3799, 4000-4299, 80 3 3 3.8%
4400-4599, 4700-4799,
7510-7549
Utilities 4910-4919, 4930-4979 18 1 1 5.6%
Other 31 0 0 0.0%
Total 1841 106 84 4.6%
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Table2
Nature and resolution of lawsuits

Using the Securities Class Action Alert newsletter and database, company SEC filings, the Gilardi and Co. class
action administration web site [http://www.gilardi.com/index.html], and court dockets, we determine which of the
sued firms were sued under Section 11 of the Securities Act of 1933. Panel A categorizes the lawsuits by length of
time between the | PO offer date and the date on which the lawsuit wasfiled. For each of the Section 11 lawsuits, we
search the same sources to determine how the lawsuit was resolved. For those cases that settled, we again use these
same sources to determine the amount of the settlement. The outcomes are reported in Panel B. Panel C reportsthe
settlement amounts (in millions) across the 56 cases for which we were able to obtain data on the amount of the
settlement fund. For each of these cases, we also cal cul ate the settlement as a percentage of proceeds raised, and
this percentageis likewise averaged over these 56 cases. Finally, Panel D presents statistics on the number of
months between the filing of the lawsuit and the final settlement. For cases that we do not have the actual date on
which the lawsuit was filed, we use the last day of the class period. Final settlement dates are obtained from firm
SEC filings (e.g., annual reports, 10Ks, and 10Qs). We are able obtain thisinformation for 34 firms.

Pandl A: Didribution of lawsuits digned by 1PO offer dete

# Lawsuitsfiled in Years 1, 2, and 3 after IPO Median # days
between IPO and
Year 1 Year 2 Year 3 filing of lawsuit
All IPO-related 64 33 9 292
lawsuits
Section 11 56 25 3 251
lawsuits
Non-Section 11 6 7 6 502
lawsuits
Pand B: Outcome of Section 11 lawsits
Number of Cases
Dismissed/\Withdrawn 18
Settled 60
Still Pending 3
Could not Determine 3
Tota 84
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Pand C: Sattlement amount of Section 11 lawsuits

Mean Quartile 1 Median Quartile 3 Maximum
All Cases
Settlement 31 0.3 2.4 4.3 15.0
(millions)
Settlement/Proceeds 10.1% 1.8% 8.0% 14.3% 46.2%
Excluding Dismissed Cases
Settlement 4.0 16 3.3 6.0 15.0
(millions)
Settlement/Proceeds 13.3% 5.1% 10.0% 17.3% 46.2%
Pand D: Time to resolution for a sub-sample of Section 11 lawsuits
Mean Quartile 1 Median Quartile 3 Maximum
Timeto resolution 27.6 19.8 26.1 35.3 64.9

(months)
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Table3

Characterigtics of sued vs. non-sued firms

The sample consists of 1POs between 1988 and 1995, excluding closed-end funds, unit offerings, REITS, financial
firms, reverse LBOs, ADRS, and spinoffs. Firms must also have data on initial return. There are 84 IPO firms sued
under Section 11 of the 1933 Securities Act and 1739 non-sued PO firms. Some of the variables are based on fewer
observations because of missing data. Initial returnisthe percentage change between the offer price and the closing
price on thefirst day of trading. Market capitalization equals the closing price on the first day of trading timesthe
number of shares outstanding. Proceeds raised (in the domestic market) and market capitalization are in millions of
1983 dollars. Underwriter rank equals the Carter, Dark, and Singh (1998) ranks, with higher ranks representing higher
quality underwriters. One-year stock return is the compounded percentage return during the first year after the | PO.
Standard deviation equals the annualized standard deviation of daily returns during the first year after the IPO in
percentage terms. Turnover equals[1- P (1- volume traded,/total shares;)], computed for the year after the IPO. One-
year stock return, standard deviation, and turnover are measured over one year starting at day 22. Firmsare labeled as
technology firms or venture capital backed |POs according to the SDC classifications. If the firm reports five or more
years of earningsin its prospectus (as reported by SDC), it isclassified as® 5 yearsold. Dataon exchange listing

(NY SE, Amex, or Nasdaq) are obtained from CRSP. Frac. secondary offering equals the number of shares sold by pre-
issue shareholdersin the IPO, divided by the total number of shares in the offering.

IPO firms sued under Section 11

Non-sued | PO firms

Wilcoxon

Mean [median] Mean [median| test
(Std Ern (Std Err)

Initial Return 1322%  [6.70] 1451%  [7.95] -0.75
(2.25) (0.52)

Proceeds Raised 26.72 [21.43] 2084  [14.18] 521"
(2.01) (0.68)

Market Cap after IPO 118.79 [80.48] 9140  [49.50] 482"

(12.28) (3.66)

Underwriter rank 7.03 [8.75] 5.23 [7.39] 3627
(0.35) (0.09)

% Firms Backed by Venture 58.33% 43.61%

Capitalist

1 Year Stock Return -48.33%  [-50.00] 16.12%  [1.27] 917"
(343) (1.98)

Standard Deviation 890.09%  [80.89] 69.12% [65.09] 632"

(annualized) (3.36) (0.69)

Turnover 0.55 [0.56] 0.50 [0.49]
(0.02) (0.01) 221"

% Technology Firms 46.43% 48.65%

% Firms? 5yearsold 32.14% 31.82%

% Firms on NY SE/Amex 8.33% 8.41%

Frac. Secondary Offering 17.14%  [10.11] 11.02%  [0.00] 331"
(2.20) (0.41)

Price Update 481%  [5.97] 055%  [0.00] 244"

(1.96)

(0.47)

"Significant at 10% level, ” Significant at 5%, ~ Significant at 1%, using Wilcoxon tests.
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Table4

Regression results without controlling for smultaneity

These regressions are based on 1,154 | POs between 1988 and 1995. Observations consist of PO firmsthat were
sued under Section 11 within two years of the PO and also | PO firms that were not sued. Insider sales dummy

equals oneif any sharesin the IPO were sold by pre-issue shareholders, zero otherwise. We use the average

standard deviation and average stock turnover of a matched sample over the one year prior tothelPOto proxy for
the IPO firm’s standard deviation and stock turnover. The matched sample consists of firmsin the same three-digit
SIC code with market capitalization within 80% to 120% of the IPO firm’s market value at the close of the first day
of trading. Turnover equals [1- P, (1- volume traded/total shares;)] over the oneyear prior to the IPO. Price update
equals the percentage change between the midpoint of thefile range and the offer price. Prior market return equals
the compounded value-weighted market return over the 15 trading days prior to the IPO. All other variables are

defined in Table 2. Standard errors are reported in parentheses.

Vaiable Insurance Effect Deterrence Effect
Dep=IR Dep.=Suit
| ntercept 21501 -1.968"""
(2.614) (0.411)
Lawsuit -4.453
(2.781)
IR -0.007
(0.004)
Market Cap. 4574 0.139
(0.856) (0.117)
UW Rank -0.546""" 0.009
(0.185) (0.023)
Dummy: Age3 5 yrs. -3.147" -0.195
(1.268) (0.152)
Tech. Dummy 0472 -0.192
(1.282) (0.156)
Dummy: Insider Sales 0.416 0.169
(1.298) (0.152)
Dummy: VC backed -0431 0.295'
(1.298) (0.157)
Dummy: NYSE-AMEX -11.002""" -0.203
(2.573) (0.311)
Std Dev. (match sample) 16.205 -3.634
(55.387) (8.286)
Turnover (match sample) 0.881"
(0.491)
Price Update 0.462""" 0.007
(0.032) (0.004)
Prior Market Return 89.263 "
(27.830)
(Pseudo) Adj-R? 0.251 0.078

"Significant at 10% level, " Significant at 5%, "~ Significant at 1%, using two-tailed tests.
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Table5
Simultaneous equations results

These regressions test the insurance and deterrence effects using the simultaneous-equation approach, whereinitia
return (IR) and lawsuit probability are treated as the endogenous variables. Observations (1,154 firms) consist of IPO
firmsthat were sued under Section 11 within two years of the PO and also PO firms that were not sued. Please

refer to Tables 2 and 4 for variable definitions. Columns 1 and 2 are the first and second-stage regressions of the
insurance effect. Thefirst stageisaprobit regression. The lawsuit instrument in Column 2 equalsthe fitted value from
the first-stage regression. Columns 3 and 4 are the first and second-stage regressions of the deterrence effect. The
first stageisan OLS, and the second stage isa probit regression. The IR instrument equal s the fitted value from the
first-stage regression. Standard errors are reported in parentheses.

Insurance Effect Deterrence Effect
Vaidble Firs-stage Second-stage Fird-stage Second-stage
Dep.=Suit Dep.=IR Dep.=IR Dep.=Suit
I ntercept -2.039"™ 40652 17.277" -1.168
(0.409) (8.522) (3.102) (0.781)
Lawsuit Instrument 11.462""
(4.803)
IR Instrument -0.051
(0.037)
Market Cap. 0.121 2.200 3585 0.302
(0.118) (1.286) (0.935) (0.183)
UW Rank 0.012 -0672"" -0.537"" -0.015
(0.029) (0.191) (0.184) (0.032
Dummy: Age>5 yrs -0.193 -0.840 -3.049” -0.347
(0.152) (1573 (1.265) (0.194)
Tech. Dummy -0.195 2432 0.196 -0.185
(0.156) (1.504) (1.288) (0.157)
Dummy: Insder Sales 0.182 -1.961 0.119 0.188
(0.152) (1.615) (1.299) (0.152)
Dummy: VC backed 0.290 -3.755" -0434 0.268°
(0.158) (1.868) (1.296) (0.159)
Dummy: NYSE-AMEX -0.154 -8.810°" -10578" -0.688
(0.313) (2.720) (2.574) (0510
Std Dev.(match sample) -3.463 34.783 -4.908 -3.710
(8.307) (55.880) (55.986) (8.304)
Turnover (match sample) 0.843 9.662" 1.330"
(0.499) (4.048) (0.615)
Price Update 0.004 0414 0.458""" 0.027
(0.004) (0.037) (0.032) (0.018)
Prior Market Returns -4.605 144.079°" 91.300""
(3.407) (35.568) (27.770)
(Pseudo) Adj-R? 0.074 0.253 0.253 0.074

"Significant at 10% level, " Significant at 5%, "~ Significant at 1%, using two-tailed tests.
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Table6
Sengtivity andyss

Thistable performs a sensitivity analysis for the strengths of the insurance and the deterrence effects over
varioustime horizons. Inthetest of the insurance effect, we rerun the simultaneous equations with the focus
on g inthefirst equation, IR = g Litig. Risk + q.X + by X;+ e, limiting the time windows of the lawsuits. In
Row 1 (Row 2), alawsuit observation is used only if the suit occurs within 1 year (1.5 years) of the IPO. In
Row 3, alawsuit observation is used only if the suit occurs within 2 years (it replicates the result in Table 4).
Row 4 is based on all Section 11 lawsuits. In thetest of the deterrence effect, we focus on the coefficientg,” in
the second equation, Lawsuit Prob.* =g IR+, X+ b, X,+& . Wereport the estimated coefficients for g
amilarly

Coefficient (g, or @)
(Standard Error)

All observations Excluding dismissals

Insurance Effect (@): IR = g Litig. Risk”™ + X +by Xg+ ey,

Sub-samole; lawsuits within 1 vear 16.614"" 25220
6.980 10.479
Sub-samole: lawsuits within 1.5 vears 13.485™ 19.469""
5704 8.325
Sub-samole; lawsuits within 2 vears 11.462" 14.204""
4.803 6.046
Full Sample: lawsuits within 3 years 13450 18.456
5.676 7.861

Deterrence Effect (@): LitigRisk.” =@ IR+ g, X+ b, Xo+ €,

Sub-samole: lawsuits within 1 vear -0.054 -0.001"
0.043 0.046
ub-samole: lawsuits within 1.5 vears -0.051 -0.072"
0.038 0.040
Sub-sample: lawsuits within 2 vears -0.051 -0.074”
0.037 0.039
Full Samole: lawsuits within 3 vears -0.032 -0.050
0.037 0.039

"Significant at 10% level, " Significant at 5%, Significant at 1%, using two-tailed tests.
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