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ABSTRACT

This paper presents an information-theoretic model of IPO pricing in which insiders
sell stock in both the IPO and the secondary market, have private information
about their firm’s prospects, and outsiders may engage in costly information produc-
tion about the firm. High-value firms, knowing they are going to pool with low-value
firms, induce outsiders to engage in information production by underpricing, which
compensates outsiders for the cost of producing information. The information is
reflected in the secondary market price of equity, giving a higher expected stock
price for high-value firms.

THE UNDERPRICING OF INITIAL public offerings (IPOs) is one of the most
extensively documented anomalies in financial economics (see, e.g., McDonald
and Fisher (1972), Logue (1973), Ibbotson (1975), Ritter (1984), and Ritter
(1991)). Ibbotson, Sindelar, and Ritter (1988) report an average initial return
of 16.4% for IPOs made during 1960 to 1987, computed from the offer price to
the closing price on the first day of trading in the secondary market. An
explanation of the underpricing puzzle popular with investment bankers and
other practitioners is that underpricing generates publicity about the firm
making the IPO and induces investors to learn more about that firm. They
contend that this leads to a runup in the secondary market share price, and
consequently, is in the best interests of firms going public.

The argument has not been subjected to serious examination in the aca-
demic literature. In this paper, we model the above hypothesis and develop a
scenario in which underpricing is generated by the desire of firm insiders to
induce information production about their firm. In our model, insiders have
private information about the quality of their firm’s projects; outsiders may
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acquire information at a cost to reduce this information asymmetry. The firm
(or its insiders) sells stock in an IPO and again in a second offering, made
after trading begins in the secondary market. Insiders of high-value firms are
motivated to maximize outsider information production so that this informa-
tion will be reflected in the secondary market price of their firm’s equity,
increasing its expected value. However, since information production is costly,
only a lower IPO share price will induce more outsiders to produce informa-
tion. The equilibrium initial offer price, which may involve underpricing
under certain conditions, emerges from this tradeoff.

Much of the existing literature has focused on dissipative signaling by
insiders (see, e.g., Ross (1977), Leland and Pyle (1977)) or information
production (certification) by financial intermediaries (see, e.g., Campbell and
Kracaw (1980)) as ways of dealing with information asymmetry in the equity
market. Our model demonstrates that costly information production by out-
side investors may be of equal importance in minimizing the impact of
private information in IPOs. In order to focus on information production by
outsiders, we have chosen a model structure here that does not have separat-
ing equilibria, ruling out credible signaling by insiders; in addition, we do not
model certification by financial intermediaries. However, in practice, insiders
may have access to more than one of these mechanisms for dealing with
information asymmetry; they may then compare the costs involved in using
each of these alternatives and choose that one (or a combination) which
maximizes their net payoff.

Our model generates several implications consistent with the recent empir-
ical evidence on IPOs. First, IPOs which are oversubscribed to a greater
degree are associated with more underpricing, as documented by Beatty and
Ritter (1986). Second, the extent of underpricing is greater for firms with
projects that are costlier to evaluate, a prediction supported by Muscarella
and Vetsuypens (1987) and Ritter (1991). Third, it is often in the issuers’
interest to price equity in the IPO below the highest price at which they can
sell, since this results in larger combined proceeds from the initial and second
offerings. Consistent with this is the fact that issuers and investment bankers
view underpriced, oversubscribed IPOs as successful. Supporting evidence is
also provided by Muscarella and Vetsuypens (1989), who document signifi-
cant underpricing even in the IPOs of investment banks. We will discuss
these and other implications further in Section IV.

The rest of the paper is organized as follows. In Section I, we discuss how
our paper relates to other work. In Section II we describe the model, and
characterize the equilibrium in the new issues market in Section III. In
Section IV we describe the empirical implications of the model, relating it to
the existing evidence. We conclude in Section V. The proofs of all propositions
are in the Appendix.

1. Relation to Other Work

Rock (1986) develops a model where uninformed investors face a bias in IPO
share allocation due to the presence of a group of informed outsiders. Firms
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are forced to underprice in order to compensate uninformed investors for this
adverse selection, since they would otherwise receive below-average returns
and withdraw from the new issues market. Thus underpricing is a cost
imposed on the issuing firm by the informed outsiders. In contrast, informa-
tion production by outsiders is endogenous to our model, and underpricing
arises here because high-value firm insiders benefit from inducing a greater
extent of information production.

In Allen and Faulhaber (1989), Welch (1989), and Grinblatt and Hwang
(1989), underpricing, along with the fraction of the firm retained by insiders,
is a signal to convey firm insiders’ private information to outsiders. Allen and
Faulhaber (1989) and Welch (1989) use the idea of repeat sales, with an
assumption that additional information about firm value becomes available
exogenously between the sales of equity, to drive the signaling equilibrium
with underpricing. While the assumption of insiders with private information
is common to signaling models and our model, the tradeoff that drives the
pricing of new issues is different in our setting: here the equilibrium is driven
by high-value firm insiders inducing costly information production by out-
siders.

Benveniste and Spindt (1989) take an auction-design approach to model
the pricing of new issues, arguing that underpricing is generated by the
underwriters’ desire to extract from “regular IPO investors” information
useful in setting the IPO offer price. Other theories of underpricing include
the lawsuit avoidance theories of Ibbotson (1975) and Tinic (1988), the IPO
“fads” theory of Shiller (1990), and the “cascades” theory of Welch (1992).
While such influences may also play a role in the pricing of new issues, we
will focus here on the hypothesis that underpricing is generated by insiders
inducing costly information production about their firm, a hypothesis not
examined in the papers cited.

II. The Model

The model has three dates. At date 0, insiders of a private firm, holding a
total of N shares, sell a portion of this equity at a price of F per share in an
IPO, to raise an amount S of new capital. Trading commences in the
secondary market at date 1, when insiders sell the remaining N — S/F
shares they hold to outsiders.! At date 2, all cash flows are realized and
distributed to shareholders. The expected value of these cash flows is denoted
by V. The number of bidders in the IPO becomes public knowledge between
date 0 and date 1. The model uses the following assumptions:

ASSUMPTION 1: The equity market is characterized by asymmetric information.
Firms may be of two types: “high value” (V = Vy) or “low value” (V =V,),
Vy >V, > 0. While firm insiders know their firm’s type, outside investors

! Entrepreneurs and venture capitalists, adept at startups, may not be as capable of managing
mature firms and may therefore divest their holdings in the firm, transferring control to
professional managers. Allen and Faulhaber (1989) make a similar assumption.
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observe only the unconditional probability « of a firm being of the high-value
type.

ASSUMPTION 2: All agents are risk neutral. The risk-free rate is zero.

ASSUMPTION 3: At any point in time, there is only one firm making an IPO.
The alternative to investing in the IPO is to invest in the riskless asset.

ASSUMPTION 4: The IPO is made at a “fixed ” price; i.e., once the offer price is
announced, issuers are not allowed to adjust the offer price in accordance with
demand. Each investor can bid for only one share in the IPO.?

ASSUMPTION 5: The IPO is made as a firm commitment offering, so that the
offering takes place even if all shares are not sold, any unsold shares being
taken up by the investment banker at the equilibrium offer price F.3

ASSUMPTION 6: Before bidding in the IPO, outsiders can conduct an “evalua-
tion” of the firm at a cost C, which gives them additional (noisy) information
about the firm.* This reduces the informational disadvantage of outsiders

with respect to firm insiders. The outcome of this evaluation is either “good”
(e = Q) or “bad” (e = B).

Prob(e = GIlV=Vy) =B, Prob(e=G|IV=V,)=6, 1>B>05>6>0.

(1)

B and 6 together represent the precision of the information available to

investors; a higher B or a lower 0 increases the precision. We will impose the

following parametric restriction on the cost and precision of this information:

a(l-B)Vy+(1-a)(1-06)V, +C/K
a(l-B8)+(1—-a)1-0)

<aVy+ 1 -a)V,, (2)

where K is a lower bound for the probability of a bidder obtaining an
allocation of shares in the IPO. Outsiders’ evaluations are stochastically
independent of each other. No outsider can credibly sell or otherwise transfer
information directly to others.

% This assumption serves to simplify our exposition of the investors’ information production
condition. Rock (1986) uses a similar assumption to bound demand from each informed investor.

% In a firm commitment offering, the underwriter bears all the risk involved in selling the issue
and may lose money on some new issues if the offering is undersubscribed. The fee charged to all
issuers will therefore be large enough to cover any such losses. We will assume that the
underwriter is at the same informational level as other investors, and cannot ex ante distinguish
between the two types of firms in setting his fee as long as the offer price set by them is the same
in equilibrium. Consequently, we will not explicitly model the role of the underwriter, and we
ignore the underwriting fee in our analysis. While the assumption of a firm commitment offering
makes the exposition of our model considerably simpler, the basic intuition goes through
irrespective of contract choice.

4 This information production cost can be thought of as the cost of gathering, evaluating, and
assimilating available information about the firm’s projects.



