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This study investigates experimental financial
markets in which firms possess more information
than do potential investors. Firms were given
opportunities to undertake positive net present
value projects which they could eitber forgo or
Jfinance by selling equity. Auctions were conducted
among the investors for the right to finance the
projects. When tbe theoretical equilibrium was
unique, theory predicted well. When theory per-
mitted pooling, separation, and semiseparation,
only the more efficient pooling equilibrium was
observed. The domination of the pooling equi-
librium was robust to different experimental expe-
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riences by participants. When available, signals were used by
good firms to distinguisb themselves from bad.

Considerable effort has gone into the construction of theoretical
models of financial markets in which agents cope intelligently with
problems of asymmetric information. This modeling approach has
been used to provide intuitively appealing rationales for a wide range
of observed phenomena. Examples include leverage ratios, temporal
patterns of financing, stock price movements around initial public
offerings of securities, and the nature of contracts between firms and
investors.

Unfortunately, as stressed by Ross (1987), a corresponding effort
has not been put into direct tests of the proposed asymmetric infor-
mation models themselves. This is a matter of some concern because
it is often possible to construct several equally plausible models to
serve as candidate explanations for the same empirical observations.
The problem is exacerbated by particular difficulties associated with
game theoretic modeling. First, equilibria are often qualitatively
dependent upon parameters that are unobservable to the researcher,
making direct econometric tests difficult, if not impossible, to per-
form. Second, many game theoretic models of financial markets pro-
duce multiple equilibria. When faced with multiple equilibria, there
is a natural tendency for theorists to focus on the one equilibrium
that is consistent with the stylized facts or empirical results under
consideration. This process may become dangerously disjointed
because the next researcher may choose a totally different type of
equilibrium to explain an alternative set of facts. It may be that neither
equilibrium is consistent with both sets of facts occurring simulta-
neously and yet this may be precisely what is happening in the real
world. Thus, the models in question are never really subjected to
potentially disconfirming tests.

The present paper investigates the performance of experimental
financial markets characterized by asymmetries of information. The
reason for using experiments is that they are able to address and
overcome some of the difficulties mentioned above. The particular
context that we examine is based on the influential paper by Myers
and Majluf (1984). Their paper played a major role in the development
of the literature on informational asymmetries in financial markets
and has been frequently cited to interpret the findings of event stud-
ies." Informational asymmetry has also figured prominently in sub-
sequent contributions such as Giammarino and Lewis (1988), Noe
(1988), Allen and Faulhaber (1989), and Grinblatt and Hwang (1989).

! For example, see Asquith and Mullins (1986), Eckbo (1986), or Masulis and Korwar (1986).
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Multiple Equilibrium Experiments

Accordingly, it seems the appropriate place to begin our experimental
investigations of the effect of asymmetric information in financial
markets.

The questions addressed by our study follow directly from the
literature that analyzes the equilibria of financial markets subject to
asymmetric information. First, when theory predicts a unique equi-
librium, is that equilibrium actually observed? Second, when theory
indicates that there are a number of equilibria, one exhibiting sep-
arating, a second exhibiting pooling, and a third exhibiting semisepa-
rating, which equilibrium corresponds to the behavior observed? Third,
does previous exposure of agents to a unique pooling or separating
equilibrium result in a different equilibrium outcome in the multiple
equilibrium case? Fourth, will a signal be used to convert a pooling
equilibrium into a separating equilibrium?

There are a number of advantages associated with the use of exper-
iments to address corporate finance questions. The researcher has the
ability to control directly many of the theoretically important vari-
ables. By nesting environments, alternative models of the same phe-
nomena can sometimes be tested against each other. As shown by
Camerer (1987), experiments also provide a direct method of check-
ing whether psychological biases disrupt equilibrium predictions.

Perhaps the most important role for experiments arises under cir-
cumstances in which theory does not make unique predictions.
Experiments can sometimes cast light on matters left open by theory.
In our study, this situation arises owing to the theoretical prediction
of multiple equilibria. If pooling, separating, and semiseparating
equilibria are all subgame perfect, which outcome will occur and
will the outcome vary depending on the experiences of agents? The
experimental approach allows us to treat these theoretically consis-
tent possibilities as alternative hypotheses to be tested against each
other.

Several papers have used experiments to test financial theory. Per-
haps surprisingly, more effort has gone into the testing of asset pricing
than corporate finance theory. Forsythe, Palfrey, and Plott (1982)
demonstrated that the efficient markets hypothesis does a good job
of predicting the pricing of two-period assets. Forsythe, Palfrey, and
Plott (1984) and Friedman, Harrison, and Salmon (1984) showed that
the existence of a futures market enhances the process of market
convergence to equilibrium. There has been a sequence of papers
examining the informational efficiency of experimental asset markets,
including Plott and Sunder (1982), Friedman (1984), Copeland and
Friedman (1987), Plott and Sunder (1988), and Smith, Suchanek, and
Williams (1988). Kroll, Levy, and Rapoport (1988) used laboratory
experiments to test the capital asset pricing model.
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There have been relatively few studies using the experimental
approach to investigate asymmetric information models. We are famil-
iar with three relevant studies. DeJong, Forsythe, and Lundholm (1985)
demonstrated that the presence of moral hazard opportunities leads
to theoretically predicted shirking by agents. Miller and Plott (1985)
examined a product market in which firms could produce higher or
lower quality goods. Their findings indicate that equilibria may be
particularly sensitive both to relative costs and to institutional set-
tings. Signaling behavior was quite commonly observed. Camerer and
Weigelt (1988) tested a borrowing model in which some agents were
more inclined than others to default on their loans.

The rest of this paper is organized in the following manner. In
Section 1, we review and recast the theoretical environment of Myers
and Majluf (1984). Their paper contains no discussion of multiple
equilibria. We show that their setup has multiple equilibria for some
parameter values. In Section 2, we discuss the experimental environ-
ment, created as a laboratory analog to the theoretical model. In
Section 3, we present and analyze the empirical results. In Section
4, we extend the Myers and Majluf (1984) framework to allow sig-
naling to occur. Some conclusions are set out in Section 5.2

1. Theoretical Background

The intuition underlying Myers and Majluf (1984) is very appealing.
Consider a situation in which a firm’s management has better infor-
mation than do potential investors concerning both the value of the
firm’s assets in place and the likely payoffs to new projects. Investors
will be faced with an adverse selection problem. The less valuable
firms will be willing to sell a higher proportionate claim to their
future revenues than the more valuable firms in exchange for needed
financing. Investors take into account the presence of less valuable
firms in the market when deciding how much to offer for newly issued
securities. Thus, the more valuable firms receive worse terms from
the market than they would if their quality were known. In some
cases, these terms may be so unfavorable that better firms decide to
stay out of the market rather than dilute the claim of current share-
holders on existing assets. This is unfortunate because such a decision
involves forgoing opportunities to undertake positive net present
value projects.

In order to test this intuition experimentally, it is necessary to
develop a precise statement of the theory in the context of a well-

2 Examples of the instruction sheets and other documents used in the experiments are contained in
Appendix 1. A detailed presentation of the results is listed in Appendix 2. These appendices are
available on request to the authors.
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