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Why Include Warrants in New Equity Issues?
A Theory of Unit IPOs

Thomas J. Chemmanur and Paolo Fulghieri*

Abstract

We develop a theory of unit IPOs in which the firm going public issues a package of equity
with warrants. We model an equity market where insiders have private information about
the riskiness as well as the expected value of their firm’s future cash flows. We demonstrate
that, in equilibrium, high risk firms issue underpriced “units” of equity and warrants; lower
risk firms, on the other hand, issue underpriced equity alone. In contrast to the existing
literature, underpricing arises as a signal in our model in the context of a one-shot equity
offering. Though developed in the context of IPOs, our model can also explain the issuance
of seasoned equity offerings packaged with warrants. Further, the intuition behind the
model generalizes readily to provide a new rationale for packaging call-option-like claims
with risky securities other than equity, including convertible debt and debt with warrants.

. Introduction

The use of packaged offerings in security issues has been the subject of
considerable debate in corporate finance. One such instance of packaged security
issues is the use of warrants in the initial public offerings of certain companies,
popularly referred to as “unit offerings.” In a unit offering, the firm going public
issues a package of shares of equity and warrants (commonly referred to as a “unit”)
rather than equity alone. Often, the companies issuing units are high risk firms,
and are marketed by less reputable underwriters. Further, a significantly large
proportion of these firms tends to be concentrated in certain high risk industries
(e.g., the bio-tech, computer software, and health services industries).

As an illustration, consider the case of Microprobe Corporation, a biomedical
company that went public on September 29, 1993. The firm issued 2,500,000
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units, each consisting of one share of common stock and one warrant, priced at
$6.60 per unit (with the warrants having an exercise price of $6.60 and a time to
expiration of five years). The number of warrants and shares of equity in each
unit vary considerably across IPOs: in an empirical study of unit IPOs, Schultz
(1993) documents that in his sample, the ratio of shares to warrants varied from
% to 4, with the median offering containing twice as many shares as warrants.
In a unit IPO, investors are allowed to buy equity prior to the IPO only as part
of such a package, with the stock and warrants starting to trade separately soon
after the IPO. Further, such units of equity and warrants are sold to all investors:
thus, unit IPOs should not be confused with “underwriter warrants,” the practice
of issuing a limited number of warrants to the underwriters of many IPOs as a part
of their compensation (see, e.g., Barry, Muscarella, and Vetsuypens (1991) for a
discussion of underwriter warrants).

Unit offerings confront financial economists with a puzzle: in a full infor-
mation setting, issuing such securities with contingent claims attached to them
provides no special advantage to the firm. The justification given by practitioners
for issuing units is that they act as “sweeteners” to otherwise unattractive, high
risk equity issues. However, an article in Business Week (May 13, 1991) advises
investors to keep away from unit offerings, since “quality deals don’t need such
warrants as sweeteners.” Such practitioner notions deepen the unit offering puz-
zle, since, far from “sweetening” the pot, issuing warrants along with the equity
seems to convey to investors the information that these are indeed high risk equity
offerings. In any case, such casual explanations do not shed much light on how
attaching warrants to equity creates value: after all, firms can make any new equity
issue more attractive simply by setting a lower share price. Further, a theory of
unit equity offerings should explain why only relatively high risk firms choose to
make such offerings, with less risky firms issuing equity alone in their IPO.

In this paper, we develop a theory of unit offerings in a simple asymmetric
information set-up, which sheds some light on the above issues. We develop a two-
type model in which type G firms (defined as those with a higher expected value
of future cash flow) may have greater, equal, or lower variance of future cash flow
(riskiness) compared to type B firms (which have a lower expected value of future
cash flow). Firm insiders, who are risk averse, have private information about the
mean and the riskiness of their firm’s future cash flows (they know the type of
their own firm), while outsiders cannot distinguish between the two types. In this
setting, the firm approaches the equity market to raise capital in an initial public
offering. When making the stock issue, insiders optimally choose the fraction of
the equity to be sold, the share price, the number of warrants (if any) to be issued,
and the exercise price of these warrants.

To understand the broad intuition leading to our results, it is useful to compare
it to the seminal model of Leland and Pyle (1977). Leland and Pyle also models a
one-shot equity offering, where risk-averse insiders have private information about
the mean of their firm’s future cash flow distribution. In this setting, insiders of
the better type firm(s) signal true firm value to the equity market by retaining a
larger fraction of their firm’s equity than the poorer type firm. Such a signaling
equilibrium exists, because the cost of retaining a larger fraction of the firm’s
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equity than would be optimal from purely risk-sharing considerations is lower for
the better type firm.

In contrast to the Leland and Pyle (1977) model, we allow the two types of
firms to differ in their riskiness as well as in the mean of their future cash flows.
It is this difference in riskiness that allows for underpricing as well the issue of
warrants to act as signals in our model. To see the intuition behind underpricing
as a signal in our setting, consider the case where the type G firm is significantly
riskier than the type B firm. Now, starting from the single signal equilibrium point
(where the type G firm is constrained to use only the fraction of equity retained
as a signal), allow the firm to set the price below the full information value as
well. It now becomes optimal, in terms of maximizing insiders’ expected utility
or equivalently, minimizing signaling costs, for the type G insiders to cut back on
the fraction of equity they retain, simultaneously underpricing their firm’s equity
to deter mimicking by the type B firm. Since the marginal benefit to cutting back
on equity retained while simultaneously underpricing is greater for the insiders of
the (riskier) type G firm, the equilibrium involves the use of both underpricing and
the fraction of equity retained as signals.

Now allow the type G firm to use a third signal, namely the issue of warrants
along with equity in the IPO. To see the intuition behind how warrants may be
used as part of the equilibrium signaling mix by the type G firm, it is useful to
compare the cost of issuing a warrant for a type G firm and for a type B firm.
Assume as before that the type G firm is riskier than the type B firm, and assume,
for concreteness, that the exercise price of each warrant is set at the mean of the
type G firm’s cash flow distribution. On the one hand, each warrant issued by a
type G firm is more valuable in terms of the true dollar value of the expected cash
flow yielded to the holders of the warrant than a warrant issued by a type B firm.
On the other hand, given that the firm’s insiders are risk averse (and noting that
a type G firm has a greater mean and riskiness than type B firms), the marginal
utility of each dollar of cash flow that they have to yield to outsiders as part of the
payoff when the warrants are in-the-money will be lower for insiders of type G
firms. Warrants will be part of the equilibrium signaling mix if the latter private
value effect dominates the former dollar value effect since, in this case, issuing
warrants will be less costly for insiders of a type G firm than those of a type B
firm.

Issuing warrants differs as a signaling device from underpricing equity. Both
signaling devices impose dissipative costs on the firm. Warrants, however, pro-
vide a way to incur some of these dissipative costs only selectively, in the higher
realizations of the firm’s future value. Since insiders are risk averse, this ability
to dissipate value selectively in only the higher states is important, since it is pre-
cisely in these states that insiders’ valuation of the firm’s cash flows is the lowest.
Alternatives to selling warrants, such as selling underpriced equity, do not have
this ability to yield value only in specified states of the world; embedding call-
option-like claims in securities offerings thus helps to minimize the dissipative
costs associated with asymmetric information, leaving the firm’s insiders better
off in situations where the firm’s cash flow stream is highly risky.

This leads to the testable prediction that, in an ex ante indistinguishable pool
of firms, firms that have made unit IPOs should be associated with greater ex post
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variance compared to those that have made IPOs with equity alone, a prediction
borne out by the evidence in Schultz (1993). A second testable implication of our
model is that for firms that have made unit IPOs, the fraction of firm value sold as
warrants will be increasing in firm riskiness.

Unit IPOs have been a relatively unexplored area in both the theoretical and
the empirical literature. In the only empirical study on unit offerings that we are
aware of, Schultz (1993) documented that a significant proportion of IPOs (167 of
the 797 IPOs that took place during 1986—1988) were unit offerings. Motivated
by Jensen’s (1986) free-cash flow hypothesis, Schultz conjectures that perhaps
these are multi-stage equity financing arrangements that minimize agency costs.
The argument is that managers/insiders may squander any cash raised in excess
of the firm’s immediate investment requirements by investing in negative NPV
projects, and warrants provide a means by which the firm may raise new financing
later on, if required. One problem with such an explanation is that the possibility
of squandering value arises in almost all firms, and if this were the sole driving
factor, unit offerings should be the financing vehicle of choice for most firms rather
than being confined to high risk firms in speculative industries. This suggests that
agency cost based arguments alone cannot explain the use of unit IPOs.

Our paper is related to the theoretical literature that explains the well-docu-
mented “underpricing” of initial public offerings.! Grinblatt and Hwang (1989)
also uses a framework similar to that of Leland and Pyle (1977), along with the as-
sumption of differences in riskiness across firm types. Unlike our paper, however,
it also assumes that the firm makes a second, seasoned offering soon after the IPO
with some probability of the revelation of true firm type between the initial and
seasoned offerings. Thus, while Grinblatt and Hwang (1989) also shows that un-
derpricing, along with the fraction of firm value retained by firm insiders, can serve
to signal true firm value, our paper is the first to demonstrate that underpricing may
serve as a signal in the context of a one-shot equity offering. A second, seasoned
equity offering therefore is not a necessary ingredient to generate underpricing as a
signal in IPOs. Two other papers that have the extent of underpricing as a signal are
Welch (1989) and Allen and Faulhaber (1989). However, in these papers, insiders
are risk neutral, and the riskiness of the firm’s cash flows is irrelevant. The driving
force that generates underpricing as a signal in these models is a second equity
offering, with some probability of an exogenous release of additional information
about true firm value between the IPO and the seasoned offering. The intuition
driving these papers is not therefore directly related to the one in this paper.

This is the first paper to analyze the optimality of packaging warrants along
with equity offerings, thus making a contribution to the security design literature
as well. Further, while our model is developed in the context of new issues of
equity, it is also applicable with minor modifications to seasoned issues of equity
packaged with warrants. Therefore, our paper also has implications for such equity

'The underpricing of IPOs has been documented by a number of papers (see Ibbotson, Sindelar,
and Ritter (1988) for a survey of the empirical evidence). Theoretical models of IPO underpricing are
presented in Allen and Faulhaber (1989), Benveniste and Spindt (1989), Chemmanur (1993), Grinblatt
and Hwang (1989), Hughes and Thakor (1992), Mauer and Senbet (1992), Rock (1986), Spatt and
Srivastava (1991), and Welch (1989). Unlike these papers, our primary objective here is to analyze the
optimality of unit IPOs (though underpricing arises in equilibrium here as well).



