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The Going-Public Decision and the
Development of Financial Markets

AVANIDHAR SUBRAHMANYAM and SHERIDAN TITMAN*

ABSTRACT

This paper explores the linkages between stock price efficiency, the choice between
private and public financing, and the development of capital markets in emerging
economies. Generally, the advantage of public financing is high if costly informa-
tion is diverse and cheap to acquire, and if investors receive valuable information
without cost. The value of public firms generally depends on public market size,
which implies that there can be a positive externality associated with going public,
so that an inferior equilibrium can exist where too few firms go public. The model
is consistent with empirical observations on financial market development.

FIRMS FUND THEIR INVESTMENT EXPENDITURES from a variety of sources. Mature
U.S. corporations, for example, obtain the bulk of their new equity capital
from retained earnings and allocate capital to various business units using
what Williamson (1975) describes as an internal capital market. Other firms,
however, depend much more on the public capital markets to fund invest-
ment. An extreme example of this is Thermo Electron Corporation, which
has created and taken public more than 20 different new businesses. Thermo
Electron’s financing strategy is in sharp contrast to the strategies of other
companies that provide private financing to fledgling corporations; for ex-
ample, Enron Corporation, a publicly traded company, provides private eq-
uity to energy firms that have chosen not to go public.

The relative mix of the different sources of capital varies considerably
from country to country. In Germany and other continental European coun-
tries, companies rely much more on private capital and internally generated
capital than do firms in the United States and the United Kingdom. The
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relative mix of these financing sources has also changed over time. For in-
stance, Comment and Jarrell (1995) report that since about 1979, firms in
the United States have been selling and spinning off divisions, reducing the
importance of internal capital markets, and increasing the importance of
public capital markets. Over the same time period initial public offerings
(IPOs) have reached record levels.

This paper investigates the efficiency with which private and public mar-
kets allocate capital, paying particular attention to the role of information
and liquidity. Specifically, we ask why public markets may provide the best
source of financing for the high-tech companies started, for example, by
Thermo Electron but private markets may be better for the energy compa-
nies funded by Enron. We also ask why the relative mix between private and
public capital differs across countries.

We consider the financing decision of an entrepreneur with a technology
that requires capital at the present time as well as in the future. The en-
trepreneur obtains the initial financing from either public markets (he can
do an initial public offering) or private markets (he can sell stock to either a
venture capitalist or a conglomerate). His choice between these alternatives
is determined by the cost of the initial capital, which depends on liquidity
considerations, and by how the choice affects future capital allocation choices.

Other researchers who have considered related topics have focused on in-
centive issues rather than directly on the information issues considered in
this paper. For example, Williamson (1975) and Stein (1997) examine how
managerial incentives affect the transfer of capital from the cash-rich divi-
sions of a conglomerate to divisions that do not generate large amounts of
cash but have good investment opportunities. In other related work, papers
by Holmstrém and Tirole (1993) and Bolton and von Thadden (1998), both of
which also consider liquidity, examine the incentive benefits associated with
concentrated ownership and improved monitoring.?

The incentive issues described in earlier papers are likely to be important
considerations in the going-public decision. For example, a small group of
private shareholders may provide better monitoring than a dispersed public
market. The importance of these incentive issues, however, is likely to de-
pend on how information is generated and conveyed within an economy, which
is the subject of our analysis. Indeed, as we discuss in Section VII, the broad
thrust of our results continues to hold in a setting that accounts for these
incentive issues.

Our analysis indicates that information considerations can favor either
public or private financing depending on how investors obtain information.
In a very simple setting where all individuals have equal access to the same
costly information, the public markets are at a disadvantage relative to pri-

1 See also Allen (1993), Dow and Gorton (1997), and Boot and Thakor (1997) for discussions
relating to the advantages and disadvantages of bank-dominated versus market-dominated fi-
nancial systems.
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vate financiers. In this case, the information can be more efficiently col-
lected and conveyed by a private financier because stock market analysts
tend to duplicate each other’s efforts and their strategic trades tend to ob-
fuscate the information conveyed by the firm’s stock price.

In reality, individuals obtain information in ways that are more compli-
cated than the simple information technology described above; as a result,
the information advantages and disadvantages of public and private mar-
kets are not so straightforward. First, when an investor pays to receive in-
formation, there is some uncertainty about what he will receive. Two investors
expending the same resources on information collection are likely to receive
correlated but different signals. As we will show, when investors receive
different signals, the public markets can generate better information than
can be generated by a private financier (or, equivalently, by the firm’s man-
agers themselves). This potentially more accurate information must, how-
ever, be weighed against the costs associated with having analysts duplicate
each others efforts.

An additional aspect of information acquisition that we stress in this pa-
per is the role of serendipity—that is, the extent to which stock market
investors may, by chance, come across valuable information in their day-to-
day activities. For example, in the course of managing the store’s day-to-day
operations, a manager for a retailer such as JC Penney may obtain valuable
information about the demand for the clothing line of a fledgling garment
manufacturer. Furthermore, an analyst examining one firm may discover
relevant information about a different firm. Although information obtained
serendipitously is likely to be noisy, when this diverse information is aggre-
gated across many stock market investors, it can provide a useful signal that
could not have been obtained if the firm were privately financed. The diver-
sity of serendipitous information may also explain why different investors
may interpret costly information differently.

Although private financing dominates public financing when a private
financier can obtain more accurate information than would be generated in
the public markets, the opposite is not necessarily true. In contrast to the
information generated by the private financier, the information obtained by
investors in the public markets can be a double-edged sword. On one hand,
a more informative stock price can lead to better management decisions,
which makes going public more attractive. On the other hand, however, mar-
kets are less liquid and the cost of capital is higher when investors are
generating private information, which makes going public less attractive.2

2 In our framework, liquidity considerations favor the private financier who can be viewed
as either an institution (e.g., a conglomerate or a venture capitalist) with diversified holdings
in many different investments, or a publicly traded financing company (e.g., the firm Enron
mentioned above). The stock price of the private financier is thus less sensitive to private
information, and so is more liquid than the entrepreneur’s stock would be if it were publicly
traded. See Gorton and Pennacchi (1993) and Subrahmanyam (1991).
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Our analysis of the private versus public financing choice has implications
about which firms engage in initial public offerings (IPOs), leveraged buy-
outs (LBOs), and corporate spinoffs. Additionally, our model provides poten-
tial explanations for why IPOs tend to cluster in industry groups, and why
corporate spinoff activity and IPOs have increased dramatically over the
past 20 years. We discuss these and other implications of our model in Sec-
tion VI.

This framework for analyzing the going-public decision also provides im-
portant insights about the development of financial markets and how gov-
ernment actions that can have the effect of jump-starting an economy’s stock
market can improve economic efficiency. As we show, because both liquidity
and the information generated in a stock market are determined by the
number of stock market participants, whether a firm is better off being pri-
vately versus publicly financed is also determined by the size of the stock
market. When the stock market consists of a relatively small number of
firms, the information conveyed in the public markets is less accurate, which
generally decreases the advantage of being publicly financed. As the stock
market grows, the information conveyed by stock prices generally improves,
which, in turn, increases the incentive for private firms to go public and for
conglomerates to spin off independent business units. There is, however, an
exception to this general rule. Because serendipitous information can some-
times crowd out costly information acquisition, increasing the size of the
stock market can sometimes reduce the benefits of public financing.

By going public, firms can generate positive externalities by increasing
the size and informational efficiency of the stock market. As a result of these
externalities, there can be a path dependency in the development of finan-
cial markets. In particular, an economy can have two equilibria: a “bad”
equilibrium in which most firms remain private and a “good” equilibrium
with superior resource allocation and greater firm values and in which most
firms are publicly traded. Firms choose not to go public in the bad equilib-
rium because they ignore the positive externality associated with having
additional firms trading on the economy’s stock exchange. Specifically, with
more publicly traded stocks, it is more attractive for individuals to open
brokerage accounts to become stock market investors. When the influence of
serendipitous information on production choices is strong, these additional
active investors improve the capital allocation process, making it more at-
tractive for additional firms to go public. This, in turn, can create more
incentive for individuals to become active investors, thus creating a snow-
balling effect that can move the economy from the bad equilibrium to the
good equilibrium.

This snowballing effect can increase stock market values as well as the
number of listings, which is consistent with Henry’s (1997) empirical analy-
sis of stock market liberalizations. One explanation for these increases is
that liberalized stock markets provide investors with better diversification
opportunities, which lower capital costs and thus increase stock prices (see,
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e.g., Stulz (1997)). Our model suggests that increased liberalization in-
creases stock market values by increasing the informational efficiency and
liquidity of the stock market.

This paper is organized as follows. Section I discusses the basic economic
setting. Sections II and III discuss resource allocation in the public and pri-
vate financing regimes, respectively. Section IV introduces liquidity costs
and describes an entrepreneur’s choice between public and private financ-
ing. Section V analyzes an information externality associated with the going-
public decision; specifically, we demonstrate path dependency and multiple
equilibria under certain conditions, and we discuss the role of the size of
public markets in firms’ decisions to go public. Section VI discusses empir-
ical implications, Section VII discusses possible extensions to the model, and
Section VIII concludes. Proofs and discussions of all lemmas and proposi-
tions appear in the Appendix.

I. The Economic Setting
A. The Entrepreneur

Consider an entrepreneur who has an established business and is devel-
oping a new product that will require additional capital. In other words, the
firm has assets in place and a growth opportunity. In period 0 the entre-
preneur raises equity capital that can be used either for his consumption or
to fund the growth opportunity. The entrepreneur has two alternative sources
of capital. The first is a stock market wherein publicly traded firms get
funding directly from risk-neutral investors, and the second can be inter-
preted as either a conglomerate or a financial intermediary that we call the
private financier. The choice between these alternatives is determined by
the cost of obtaining capital from the alternative sources and by how these
funding sources affect future investment choices.

We assume that the private financier is a well-diversified publicly fi-
nanced company (such as the firm Enron, mentioned in the introduction), so
that its “basket” of investments is not sensitive to private (or firm-specific)
information. This implies that the private financier’s publicly traded stock
will be substantially more liquid than the entrepreneur’s stock (see Gorton
and Pennacchi (1993) and Subrahmanyam (1991)). Because the private fin-
ancier’s stock is more liquid, its cost of capital is lower and this lower cost
can be passed on to the entrepreneur. To simplify our analysis, we assume
that the private financier’s cost of capital is zero, and we demonstrate that
the cost of capital for the entrepreneur’s less liquid public company is strictly
positive.3

3 In reality, because of certain benefits such as tax advantages, private financiers are often
nontraded limited partnerships. The results in this paper are not critically dependent on our
assumption that the private financier is publicly traded.
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If public equity is issued, it will be traded in period 1, on a security market
that is described below. Production choices are also made in period 1, and in
period 2 the payoffs from the assets in place and the growth opportunity are
realized. The period 2 payoff on the assets in place is given by F+6+o,
where F' is the ex ante mean and § and 6 are two independent, zero—mean,
normally distributed random variables.# The payoff from the growth oppor-
tunity depends on the amount of capital invested in it and is correlated with
the payoff on the assets in place. Specifically, the growth opportunity pays off

G+K(GB+6)—05K? (1)

in period 2, where G is a positive constant and K is the amount of capital
devoted to the project.

We assume that if the entrepreneur chooses public financing he issues
financial instruments that will trade on the public security market. To sim-
plify our analysis we assume that the entrepreneur initially issues public
claims on the cash flow to the firm’s assets in place rather than the whole
firm (i.e., the assets in place plus the growth opportunity). This assumption
has no substantive effect on the results because there is a deterministic rela-
tion in this model between the cash flows of the assets in place and the cash
flows of the entire firm. However, because this relation is nonlinear, the cash
flow of the total firm is nonnormal, which precludes a closed-form solution to
the security market equilibrium in a model where a claim on the total firm’s
cash flow is sold. The important aspect to note is that the price of a claim on
the firm’s assets in place provides the same information about the optimal in-
vestment in the growth opportunity as would the price of the entire firm.

We assume that § and 6 are unknown to the entrepreneur in period 1
when he decides on how much capital to invest in the growth opportunity.
He does, however, get imperfect information from the private financier about
the payoff represented by equation (1) if he chooses private financing, or
from the firm’s stock price if he chooses to take the firm public. Based on
this information he selects the level of K that maximizes the expected value
of the growth opportunity. Thus, we assume that the incentives of the en-
trepreneur are perfectly aligned with those of the investors.

An important feature of this model, which we discuss in greater detail
later, is that the expected value of the growth opportunity is an increasing
function of the precision of the entrepreneur’s information about § and 6. An
entrepreneur with better information makes better production decisions,
thereby creating greater value. Hence, the decision to access public versus
private markets depends in part on the precision of the information gener-
ated under the two alternatives.

The intuition behind our results requires only that there is a linkage be-
tween information contained in a firm’s stock price and its real decisions.
This linkage can arise for a number of reasons. One could assume, as we do,

4 Allowing for nonzero means for § and 6 does not alter the qualitative nature of our results.
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that stock prices convey valuable information to management. A slightly
more complicated alternative, which we do not model, is that the manage-
ment already knows the information, but the stock price is needed to pro-
vide an independent signal of the firm’s future cash flows, which, in turn,
allows firms with favorable future prospects to raise outside funds at a lower
cost of capital. Alternatively, as in Holmstrom and Tirole (1993), information
from stock prices may be used to monitor self-interested managers, forcing
them to make the appropriate investment choices. Our main results should
hold regardless of the specific mechanism by which information in stock
prices influences investment choices. The important point is that firms make
better decisions, and are thus more valuable, when their stock prices more
accurately convey information about their prospects.

B. The Information Structure

As we mentioned in the introduction, information can be characterized by
the cost of collecting it, the diversity of the information obtained by different
individuals, and the degree of serendipity involved in the acquisition pro-
cess. To simplify our exposition we assume that investors can become in-
formed in two ways that differ along the above dimensions. First, they can
expend time and effort collecting information about §, which can be con-
strued, for example, as information about the efficiency of the firm’s pro-
duction process. If the entrepreneur takes his firm public there will be an
endogenous number M of investors collecting this costly information. How-
ever, if the firm is financed privately, this information will be collected by
the private financier. We assume that each agent has to incur a cost ¢ to
obtain a private signal. In order to contrast the cases of perfectly correlated
and diverse costly signals, we assume that the signal acquired by agent i
has both common and unique noise terms. Thus, each costly signal is rep-
resented by a random variable 6 + ¢ + ¢;, where ¢, is i.i.d. across the agents
who acquire costly information.

We assume that information about the second component of value, 6, is
obtained serendipitously, that is, by luck and without cost.> This information
might, for example, represent the aggregate demand for a firm’s product,
and thus can be related to how well the products are liked by its customers.
If the entrepreneur does take his firm public, there will exist a large number
of active investors who can potentially receive serendipitous information of
this sort. A certain percentage of these investors actually do receive relevant
serendipitous information and they buy or sell shares in the stock based on
the information they receive.®

5 In footnote 11, we discuss the case in which serendipitous information is correlated with
costly information, and argue that the thrust of our results would not change substantively in
this scenario.

6 Since the investors are risk neutral, those investors who do not obtain information about
the stock do not buy or sell its shares (see, e.g., Admati and Pfleiderer (1988)) and thus can be
omitted from the analysis.
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To account for the notion that serendipitous information is likely to be
diverse, we assume that N traders receive a serendipitous information sig-
nal of the form 6 + 7;,j = 1,...,N, where 7; is i.i.d. across the serendipitously
informed traders.” The private financier, however, being only one (or a few)
individual(s), is likely to have access to very little serendipitous informa-
tion.2 To keep our analysis simple we assume that the private financier does
not observe serendipitous information.

At first glance one might expect serendipitous information to have very
little effect on resource allocation because the information received by indi-
viduals is likely to be imprecise and the unconditional probability of any
given investor receiving serendipitous information is likely to be small. With
a very large population of stock market investors, however, the aggregate
impact of serendipitous information on price efficiency can be substantial
even if only a small proportion of the population receives such information.

One way to gauge the relative importance of the serendipitous informa-
tion generated in a stock market is to examine the behavior of stock prices
in the months following IPOs. When firms go public, a great deal of costly
information is generated by underwriters, analysts, and auditors. Despite
this close scrutiny, however, investment bankers find it quite difficult to
accurately price firms at their initial public offering. Firms’ stock prices are
generally very volatile following their IPOs, suggesting that information that
was not available to the underwriters is incorporated into stock prices dur-
ing this period. Since there is very little new “costly information” generated
immediately after the offering, we would attribute these price changes to
what we call serendipitous information. Consistent with our analysis in the
following section, Jegadeesh, Weinstein, and Welch (1994) find that the post-
issue stock price performance strongly affects the amount of capital raised
by the firm in the year following the IPO, which indicates that this infor-
mation does affect investment choices.

Of course the precision of serendipitous information signals could vary
greatly. In a more general setting with exogenous transaction costs, inves-
tors might choose not to trade on weak serendipitous information signals.
This observation suggests that trading on serendipitous information is likely
to be more important for firms with greater product demand uncertainty,

7 It is possible to add a correlated error term to the serendipitous signal, but doing so com-
plicates the analysis without adding much additional intuition.

A potentially important characteristic of this serendipitous information is that because of its
diffuse nature, the information is not generally verifiable. One can envision a model with an
agency relation between managers and shareholders where the nonverifiability of serendipitous
information would play a key role in the going public decision. We believe that much of the
analysis in this paper would carry over to such a model.

8 In reality, private financiers may receive some serendipitous information. For example,
Fama (1985) suggests that banks receive valuable information that flows from the various
services they provide to borrowers (such as checking accounts and letters of credit). Allowing
the private financier access to some serendipitous information makes private financing more
attractive and our analysis less tractable, but does not fundamentally alter our results.
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such as a fledgling garment manufacturer or a fledgling cosmetics firm. We
also expect serendipitous information to be more relevant for industries whose
products have a nationwide market (e.g., national department store and res-
taurant chains, and garment and automobile manufacturers). Such indus-
tries have a wide customer base and thus more investors are likely to receive
diverse serendipitous information from different geographical regions.

II. Public Financing

We assume that firms are initially financed by a private financier whose
shares are held by a large set, of measure A, of homogeneous, risk-neutral
uninformed investors. The investors receive random but identically distrib-
uted liquidity demand shocks in period 1. If an individual firm goes public,
a subset a of investors contributes capital by purchasing shares in the firm.
Throughout the paper we assume that the measure of investors supplying
capital to an individual firm that goes public is small relative to A so that
the migration of this subset to the individual firm has no effect on the pri-
vate financier’s stock price.

In equilibrium, the risk-neutral uninformed investors must be indifferent
between holding shares in the private financier’s stock and the individual
firm’s stock. Hence, the expected return on the individual firm’s stock must
be higher than the expected return on the private financier’s stock because
the former is less liquid. In particular, due to informed trading, there is an
adverse price impact when shares are liquidated in the secondary market for
the individual firm’s stock. For this reason, the total capital contributed by
the investors who purchase shares in the firm is smaller than the uncondi-
tional expected value of the firm by an amount L, which is the liquidity cost
incurred by the entrepreneur. We endogenize L when we explicitly model the
secondary market in the next subsection. To ensure that the price investors
are willing to pay for the shares remains strictly positive, we assume through-
out the paper that the exogenous parameter F is large enough relative to the
other exogenous parameters that F — L > 0. As long as L is finite, which is
the case in our model so long as the model’s exogenous parameters are fi-
nite, it is always possible to find a threshold F* such that for all F > F* the
above inequality holds.

A. The Equilibrium in the Securities Market

We now analyze the process by which information is incorporated into the
value of publicly traded stock. In this preliminary analysis the investment
choices of firms are taken to be fixed. The next subsection extends the model
to analyze the process by which information in the financial markets influ-
ences corporate investment choices.

Following Holmstréom and Tirole (1993), we assume that the total liquidity
demand of the initial shareholders in period 1 is a zero-mean, normally dis-
tributed random variable, z. Thus, the net liquidity trade in period 1 is z.
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Prices are set by competitive risk-neutral marketmakers who expect to earn
zero profits conditional on their information set. All random variables are
independently normally distributed with zero mean. Throughout the paper,
we assume that the model parameters are such that at least one agent pur-
chases and trades on costly information.

As in Admati and Pfleiderer (1988), Kyle (1985), and Subrahmanyam (1991),
we assume that each trader i who possesses costly information submits an
order of the form (8 + ¢ + ¢;), whereas the order of a serendipitously in-
formed trader j is of the form »(6 + ;). Marketmakers observe only the total
(net) order flow from the informed and liquidity traders, and because they
are competitive and risk-neutral, the price P satisfies the relation P = F +
E(5 + 0|Q), where @ is the total order flow. We assume that marketmakers
set a price schedule of the form P = F + {Q, where P denotes the price and
@ denotes the net order flow. Using standard techniques, we obtain the fol-
lowing lemma. In this lemma, and throughout the paper, vy denotes the
variance of the random variable X. Further, v, and v, denote the common
variances of the uncorrelated error terms in the costly and serendipitous
signals, respectively.

LEmMA 1: In equilibrium, the value of { is given by

=0 V2 (T + Ty)V3 (2)
where
Mvg(vs + v + v,
T, = 5 (vs + vg + ve) i 3)
[(M + 1)(1}3 + U§) + 21}6]
and
T, = NovZ(vy + v,) @

[(N + Do, + 20,12

Note that T,, and T respectively capture the effects of traders with costly
and serendipitous information on the market liquidity parameter ¢. These
quantities are increasing in the information variances vs; and v, because as
the variance of information increases, the information becomes more valu-
able, which, in turn, makes the market less liquid. Also note that T3, is
decreasing in M if and only if

vs T vg + 20,

M > 5

Us + U§ ( )
and Ty is decreasing in N if and only if
+ 2

N> u. (6)

Vg
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Condition (5) indicates that if v, = 0 then Ty, is decreasing in M for M = 1;
an analogous result holds for Ty when v, = 0. Intuitively, if traders with a
particular type of information observe perfectly correlated signals, increas-
ing their number leads to intensified competition, thus lowering {. This will
not necessarily be the case when information is imperfectly correlated across
investors. Thus, if information is diverse, increasing the number of informed
traders increases competition between these traders, but also increases the
pool of information, which tends to increase . If the number of the informed
is sufficiently high so that equation (5) or (6) is satisfied, the competition
effect dominates the information effect and ¢ is decreasing in the number of
informed.

The unconditional expected profits of the traders with costly information
(for a given {) can be calculated as

vE(vs + v+ v)v} 2

(Tyr + Tn) Y2 [(vs + v) (M + 1) + 20,12

7, =E[xk(6+e)(F+86+6—P)]= (7)

Similarly, the unconditional expected profits of the traders with serendipi-
tous information are

1/2
1)02(1)0 + vn)vz/

=E[v@+mn)F+8+6-P)= . . (8
7, = E[v(0+ n,)( V- Tt o ©
The number of costly informed traders M then satisfies
2.1/2
Vs Uy (9)

(Ty + To) (M + 1)%(0s +v.)

Throughout the paper we ignore the integer problem and denote the number
of informed traders implied by equating the expected profits to ¢ as M(c), or,
for convenience, simply M. It is easy to show that the first derivative of this
implicit function is negative. Note also that M depends on a variety of ex-
ogenous parameters such as the variances of costly and serendipitous infor-
mation, vs; and vy, and the number of serendipitously informed traders, N. In
the next two sections, we analyze the effect of changing N on market liquid-
ity and resource allocation.

B. The Effect of Serendipitous Information
on Costly Information Acquisition

As just mentioned, for sufficiently large N an increase in the number of
investors with serendipitous information increases liquidity. Thus, holding
all else constant, increased participation by investors who might receive in-
formation serendipitously leads to a more efficient stock market. However,
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because the number of investors acquiring costly information is endogenous,
an analysis of the effect of serendipitous information on costly information
acquisition is needed before we can draw conclusions about resource allocation.

Whether increasing the number of serendipitously informed traders in-
creases the profits of traders with costly information depends on the initial
number of serendipitously informed traders. Note from equation (7) that the
effect of serendipitous information on the profits of traders with costly in-
formation is captured by Ty. If N is small and the signals are not highly
correlated (so that equation (6) does not hold), increasing N leads to an in-
crease in Ty, which decreases market liquidity and consequently leads to a
decrease in M. When equation (6) does hold, however, increasing the number
of investors receiving serendipitous information increases the amount of costly
information acquisition. This observation leads to the following proposition.

ProposITION 1: An increase in N will increase market liquidity (lower ), and
thus will increase the number of traders with costly information, M, if and
only if N is large enough that equation (6) holds.

The preceding discussion thus demonstrates that increasing the number
of serendipitously informed traders can either increase or crowd out costly
informed traders depending on whether the initial number of serendipi-
tously informed traders is small or large.

C. Resource Allocation with Public Financing

The information content of a firm’s stock price is important in our analy-
sis because the information influences the amount invested in the firm’s
growth opportunity. To illustrate the relation between stock prices and in-
vestment choices let u; and u, denote the means of 6 and 6, conditional on
the information set of the entrepreneur. From equation (1), the entrepreneur
selects the level of input K to maximize the conditional mean of the payoff
from the growth opportunity:

G+ K(ps+ po) — 0.5K2 (10)
The first-order condition from this maximization problem yields®
K= ps+ py. (11)

Substituting for K from equation (11) into equation (10), the optimized ter-
minal value of the growth opportunity, denoted TV, is

(ms+ mo)?

TV = G+ (s + o) (0 + 8) — D)

(12)

9 The formulation of the growth opportunity payoff in equation (1) allows the amount of
capital to be negative. This feature, however, is of little economic consequence. It is possible to
have alternative formulations in which the probability of the allocated capital being negative
can be made arbitrarily small.
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Note that us + u, is simply given by P — F, the conditional expected value
of 8 + 6, because marketmakers set prices to be the expected values condi-
tional on prices, which are the only variables observed by the entrepreneur.
In our equilibrium, P — F is a linear function of the normally distributed
random variables that appear in the expression for @, the total order flow.
Thus, writing P — F as

k18+k20+w, (13)

where £y = M{k, ky = N{v, and w = M«k{e + K{E%l € + vl Zf\il n; + {z, the
right-hand side of equation (12) becomes

(k16 + ko + w)?

G+ (k16 + ko6 +w) (6 + 8) — 5

(14)

The unconditional expectation of the terminal value is therefore given by

4 B HE) 0By~ kD vy

(15)

Substituting for «, v, and { from the proof of Lemma 1 (see the Appendix)
into the expressions for &, £y, and w, we find that the unconditional mean
of the payoff from the growth opportunity, denoted EV, is

EV=0G+ My + Noj (16)
B 2(vs + ve) (M +1) + 20.]  2[(N + v, + 20,1
which can be rewritten in our notation as
_ TylM+1 + + 2v, Tw[(N + Do, + 2
EV =0+ ml( )(vs U.f) Vel n wl( Vo v,,] 17

2(vs + vg + ve) 2(vy + v,)

Equation (17) provides a convenient expression that captures the effect of
the information contained in the equilibrium stock price on the corporate
investment decision. Note that the expression on the right-hand side of equa-
tion (17) also represents the maximum amount that primary market inves-
tors will be willing to pay for claims on the growth opportunity. A higher
value for EV thus means that the entrepreneur can raise more capital in the
primary market for claims on the growth opportunity. Note that for given
values of M and N, EV is increasing in vs and v,, implying that for a given
level of informed trading the expected terminal value of the growth oppor-
tunity is higher when information is more valuable. Also, because the right-
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hand side of equation (17) is increasing in M (from equation (7)), lowering
the cost of information, ¢, increases the expected terminal value of the growth
opportunity.

The effect of serendipitous information on costly information acquisition
and resource allocation is illustrated by the following proposition.

ProprosITION 2:

1. If costly signals are perfectly correlated across investors (v, = 0), then
although an increase in the number of serendipitously informed traders
decreases the number of traders with costly information, the net effect of
these changes on the expected terminal value of the growth opportunity
is always positive, regardless of whether equation (6) holds.

2. Suppose that costly information is diverse. Then, if equation (6) holds,
the expected terminal value is increasing in the number of serendipi-
tously informed traders, N. If equation (6) does not hold, then increas-
ing the number of serendipitously informed traders decreases M, the
number of traders with costly information, and thus has an ambiguous
effect on the expected terminal value.

Proposition 2 indicates that although crowding out can lead to poorer in-
vestment decisions when costly information is diverse, this phenomenon does
not occur when such information is perfectly correlated across investors. In
the latter case, the benefit of increased serendipitous information always
dominates the deleterious effect of a smaller number of investors with costly
information. Since it can easily be shown from equation (17) that EV is
concave in M, the crowding out effect is more likely to reduce expected ter-
minal values when the cost of diverse information is large because in this
case M will be small and the decreases in M will have large effects on re-
source allocation.

As an aside, our result that serendipitous information can crowd out costly
information acquisition should be contrasted with Fishman and Hagerty (1992),
who demonstrate that the introduction of a single insider always reduces the
number of outside analysts and can, therefore, decrease informational effi-
ciency. Essentially, we show that adding more insiders (interpreted here as
serendipitously informed traders) in some cases increases liquidity and en-
courages the production of information by outside analysts, thus making
market prices more efficient. Hence, insider trading laws that reduce but do
not completely eliminate insider trading may have harmful effects on both
liquidity and informational efficiency.

III. Private Financing

We assume that if the entrepreneur chooses private financing, he sells his
entire firm to a competitive, risk-neutral private financier who pays the
expected value of the firm’s payoff from its assets in place and its growth
opportunity less the cost that the private financier spends acquiring infor-
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mation. Since it is assumed that there is no moral hazard, the expected
value of the growth opportunity under private financing (the analog of equa-
tion (17)) can be obtained by substituting us; = E(5|8 + ¢ + ¢;) and u, = 0
into equation (12), and taking the unconditional expectation of the resulting
expression. This exercise yields

_ 02

EV=G+ —m8M. 1
G 2(vs + v +v,) (18)

Note that the total value of the firm is derived from its assets in place as
well as its growth opportunity. The entrepreneur chooses private financing
if this alternative leads to a larger firm value than public financing, and
chooses public financing otherwise. The trade-offs governing the entrepre-
neur’s choice are developed in the next section.

IV. A Comparison of Public and Private Financing

When an entrepreneur raises capital, the transfers that take place in pub-
lic markets between informed investors and liquidity traders come into play
because they affect the amount of money that can be raised in the public
stock offering. To complete our analysis of the trade-offs between public and
private financing, these liquidity considerations must be addressed.

In our framework, the ex ante value of the firm under public financing is
given by F (the ex ante mean of the assets in place), plus the expected payoff
on the growth opportunity, less liquidity costs. Recall that the anticipated
aggregate liquidity demand of uninformed investors who subscribe to the
initial offering is z. The liquidity cost incurred by the entrepreneur is then
the ex ante expected loss of these investors in the secondary market and is
given by E[(P — F)z] = {v,, where { is the liquidity parameter in the sec-
ondary market. Thus, F plus the right-hand side of equation (17) less (v,
represents the value of the firm with public financing, and F plus the right-
hand side of equation (18) less the cost of the private financier’s signal rep-
resents the value of the firm with private financing. The entrepreneur’s
financing choice is based on comparing the firm values under the two alter-
natives. This choice can be described by the following proposition.

ProposiTioN 3: The entrepreneur chooses public financing if

Tul(M + 1)(vs + ve) + 20 ]  Ty[(N + Dvy + 20, ] 3
2(vs + vg + v,) 2(vy + vy)

021/2 (TM + TN)1/2

> i (19)
2(1)5 + U§ + Ue) ©

and chooses private financing if the reverse is true.
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To provide further intuition on the trade-offs between public and private
financing, consider first the special case where N = 0 and costly information
is perfectly correlated across agents (v, = 0). In this case, since the market-
maker earns zero expected profits and there are no serendipitously informed
traders, the aggregate liquidity trader losses equal the total profits of costly
informed traders, which, in equilibrium, equal Mc (recall that we are ignor-
ing the integer problem). Thus, equation (19) reduces to

My? v

_M > ——
2(M + 1)(vs + vg) ¢ 2(vs + vg) ©

(20)

which is never true, so that in this case, the entrepreneur chooses private
financing. There are two reasons for this result. First, strategic behavior
causes the first term on the left-hand side to always be smaller than the
first term on the right-hand side. Second, the total cost of information (Mc)
is higher in the public financing case than in the private financing case,
which reflects the notion that stock market investors tend to duplicate ef-
forts in information production.

Now consider the case in which the correlated error term disappears
(v; = 0)and the uncorrelated term, v, is strictly positive. In this case, it can
be shown that for sufficiently large M (alternatively, a sufficiently low c),
the inequality (19) holds even when N = 0. The reason is that the stock
market aggregates a large number of costly diverse signals. In the limit, as
the cost of information becomes very small, the stock market reveals the
information about § very precisely, so that public financing dominates pri-
vate financing. This can easily be shown by noting that when v, = 0, as
¢ — 0, so that M — oo, the first expression on the left-hand side of equation
(19) goes to vs/2. This implies that for ¢ arbitrarily small and N = 0, public
financing is preferred, since in this case equation (19) reduces to 1 > [v,/
(vs + v,.)], which is true. This discussion indicates that a key determinant of
the preference for public versus private financing is whether costly private
information is diverse or strongly correlated across agents.

Our discussion assumes that the private financier has access to only a
single signal. If instead the entrepreneur is allowed access to a very large
number of costly diverse signals, he prefers private financing in the absence
of serendipitous information because that choice enables him to avoid the
liquidity costs due to duplication of effort and strategic behavior by in-
formed traders. Our assumption that the private financier observes only one
signal is in the spirit of Grossman and Stiglitz’s (1980) study in which in-
vestors have access to only one signal at a fixed cost. The notion is that
information processing costs and time limitations cause extreme convexity
in the relation between the number of signals and the costs necessary to
acquire them. The possibility of the private financier directly hiring many
analysts does not seem realistic either, because of the difficulties involved in
attempting to verify the credibilities of a large number of agents (Hirshleifer
(1971)).
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Table I
An Example of Crowding Out

The numbers of serendipitously informed traders and traders with costly information are re-
spectively denoted by N and M, and Ap denotes the difference between firm values under public
and private financing. Parameter values are as follows: the variance of costly information
vs = L.5, the uncorrelated noise variance in costly information v, = 3.5, the common noise
variance in costly information v, = 0.23, the variance of serendipitous information v, = 1.2, the
noise variance in serendipitous information v, = 10, the variance of liquidity shocks v, = 20, and
the cost of information ¢ = 0.08.

N M Ap
19.44 0.019
1 18.24 0.001
2 17.29 —-0.011
3 16.66 —-0.016
4 16.21 -0.015
5 15.89 -0.011
6 15.64 —0.005
7 15.46 0.003
10 15.11 0.028
20 14.90 0.117
50 15.59 0.284

A. Crowding Out

The preceding discussion indicates that when costly information is per-
fectly correlated across agents, firms do not go public in the absence of ser-
endipitous information. It is not the case, however, that the benefits of going
public unambiguously increase when the number of investors receiving ser-
endipitous information increases. If N is initially small, and if the informa-
tion obtained serendipitously is sufficiently noisy, equation (6) does not hold,
and increasing N decreases liquidity and thereby leads to a decrease in M
(from Proposition 2), which can further reduce liquidity (from equation (2)).
Additionally, the decrease in M that can arise from an increase in N can
have an adverse effect on resource allocation when costly information is di-
verse (Proposition 2). Since liquidity costs decrease in M at a successively
smaller rate as M increases and expected terminal values are concave in M
(see equations (2) and (17), the crowding out effect is more important when
the cost of information is large—that is, when M is small.

Table I provides a numerical example that illustrates how the number of
investors receiving serendipitous information affects the decision to go pub-
lic. In this example, the entrepreneur wants to take the firm public when
either N =1 or N = 7. For 2 = N = 6, the entrepreneur prefers private
financing. When N is small, an increase in N causes M to decrease sharply
and this decrease in costly information acquisition offsets the advantages of
increasing the amount of serendipitous information, thereby reducing the
relative attractiveness of public financing. For larger values of N the sensi-
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tivity of M to N successively decreases.l® In these cases, the benefit of an
increase in N dominates the deleterious effects of the resulting decrease in
M, and the attractiveness of public financing relative to private financing
increases. Of course, crowding out applies only for the parameter space in
which equation (6) is not satisfied (N < 18 in the numerical example). Other-
wise, further increases in N enhance liquidity and stimulate the collection of
more costly information, which unambiguously increases the benefits of pub-
lic financing.

Numerical simulations, not reported for brevity, indicate that the ten-
dency for increases in N to crowd out traders with costly information and to
reduce the attractiveness of going public is stronger in the following cases:
(i) the smaller is v,, (ii) the larger is v,, and (iii) the larger is the cost of
information, c. Small values of v, or large values of v, generally imply that
the benefits of serendipitous information on firm values are small, so that
the deleterious effect of a decrease in M dominates. Further, if ¢ is large, M
tends to be small, and because liquidity and the expected value of the growth
opportunity are both concave in M, decreases in M have a large deleterious
effect on firm values.11

B. Illustration of the Trade-offs between Public and Private Financing

This subsection describes additional simulations that provide further in-
sights into the trade-offs between public and private financing. Figure 1,
Panel A, plots the difference between firm values under public and private
financing with respect to a variety of exogenous parameters and shows that
the tendency to go public is generally stronger as any of N, v,, or v, is larger
and as c is smaller.12 For this set of parameter values, crowding out does not
obtain, so that larger values of N make going public more attractive. Fur-
ther, larger values of v, imply that serendipitous information is more valu-
able, which increases the benefit of going public (note that the benefit of
going public is convex in v,). Similarly, if information is cheap to acquire
there is a greater benefit to going public because the duplication of effort

19 The effect of N on M is captured by Ty. It can easily be shown that if equation (6) is
satisfied, increases in N have progressively smaller effects on 7).

1 We have assumed that the costly signal is independent of the serendipitous signal. A more
complicated setup is one in which traders with costly information observe two components: one
that is correlated with serendipitous information and one that is not. In this case, traders with
costly information will face stronger competition when serendipitously informed traders are
introduced. This effect would increase the tendency of serendipitously informed traders to crowd
out costly informed traders, which would make public financing unattractive under a broader
range of parameters than in the case of uncorrelated costly and serendipitous information that
we analyze, but would leave our intuition and analysis otherwise unaffected.

12 The simulations use the base parameter values v; = 2, ve =01, v, =2,05=2,0, =3,
¢ = 0.1, and v, = 1. The endogenous variable M is treated as continuous, rather than discrete.
In both Panels A and B of Figure 1, we restrict ourselves to parameter spaces under which firm
values under both public and private financing are positive.
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problem is less severe. Finally, a larger value of v, implies that there is a
greater benefit to having diverse information aggregated by the public mar-
ket, which also makes going public attractive.

We conduct extensive numerical simulations changing every parameter
from zero to 10 and find that though the nature of the comparative statics
for v, and c is generally robust to parameter value choices, this is not the
case for the results involving the other two variables, N and v.. In particu-
lar, as pointed out in Table I, the benefit of going public may not be mono-
tonic in N because of crowding out. Also, increasing v, can have an ambiguous
effect on the benefit of going public. First, the benefit of having diverse
information aggregated by the public market is higher when v, is higher;
however, as v, increases, M decreases because fewer investors find it worth-
while to collect more noisy information. Finally, increasing v, also affects ¢,
and, for a given M, this effect is positive for low v, and negative for high v,
(see equation (2)).13

The above effects are illustrated in Figure 1, Panel B. The parameter val-
ues used for this figure are qualitatively similar to those used for Panel A,
except that serendipitous information is more diverse (so that we obtain
crowding out), and information acquisition is made more sensitive to the
exogenous parameters by choosing a high value of v,.14 Note that in this
case, though the benefit to going public is still monotonic in v, and ¢, it is not
monotonic in N and v,. Thus, as in Table I, for small N the adverse effects of
crowding out dominate, and for large N the benefit of greater serendipitous
information dominates. Also, the firm goes public for an intermediate level
of v, but not for extreme levels; this result obtains because of an interaction
of the three effects discussed above.15

C. Limiting Results

The preceding subsection discusses a variety of comparative statics asso-
ciated with the benefit to going public for specific parameter value ranges.
We now provide some limiting results on the going-public decision.

13 The intuition for this effect is that increasing v, decreases the intensity of competition
between informed traders (because their information becomes more diverse) and also reduces
adverse selection (because each individual piece of information becomes more noisy). These
opposing effects determine the sign of the comparative static.

 The specific base parameter values for Figure 1, Panel B, are v; = 2, v, = 0.08, v, = 2.7,
vy =1, v, =10, ¢ = 0.095, and v, = 10. Again, the endogenous variable M is treated as contin-
uous, rather than discrete.

15 A similar nonmonotonicity result associated with the variance in correlated noise, vg, Can
also be obtained. The trade-offs here are simply that increasing v, increases liquidity but also
leads to inferior resource allocation. The net effect of increasing v, can therefore be positive or
negative. Demonstration of this possibility is omitted for brevity. We also find that increasing
the noise variance in serendipitous information, v,, generally lowers the benefit to public fi-
nancing by making serendipitous information less valuable.
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Figure 1. Trade-offs in public versus private financing. The parameter values for Panel A
(Panel B) are as follows: the variance of costly information vs; = 2 (2), the uncorrelated noise
variance in costly information v, = 2 (2.7), the common noise variance in costly information
ve = 0.1 (0.08), the variance of serendipitous information v, = 2 (1), the noise variance in
serendipitous information v, = 3 (10), the variance of liquidity shocks v, = 1 (10.7), and the cost
of information ¢ = 0.1 (0.095).

PropPOSITION 4: The entrepreneur prefers public financing to private financing
in either of these sets of limits: (i) N — o and ¢ — 0, (ii) for N > 0, v, —> oo.

Thus public financing is preferred as the number of serendipitously in-
formed traders grows without bound and the cost of information acquisition
becomes vanishingly small, or if the variance of serendipitous information
becomes unboundedly large (so that serendipitous information becomes un-
boundedly valuable). In Section VI, we use the results of this section to
develop some empirical implications of our analysis.

V. Information Externalities and the Decision to Go Public

This section considers externalities associated with information produc-
tion that affect the choice between public and private financing. As we show,
these externalities can have important influences on the development path
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Figure 1. Continued.

of an economy’s financial markets. Specifically, we ask whether an economy
in which most firms are initially privately financed will independently make
the transition to an economy in which most firms are publicly traded when
doing so generates superior resource allocation and greater firm values. We
show that this need not be the case. Under some conditions an economy
will have multiple equilibria: a “good” equilibrium where most firms are
publicly traded, and a “bad” equilibrium where firms are primarily privately
financed. When an economy finds itself in the bad equilibrium, perhaps
because the private financing regime was initially optimal, economic forces
will not move the economy toward the good equilibrium where firms are
publicly traded.

We extend the basic model of the previous section to allow for multiple
firms and endogenize the number of active investors who can potentially
receive serendipitous information. We postulate that active investors are each
required to pay an ex ante setup cost to invest in the stock market; these
costs correspond, for example, to learning about the institutional features of
the stock market and setting up brokerage accounts. Thus, in order to re-
coup the cost of becoming an active investor, individuals must anticipate
the possibility of obtaining information that allows them to make trading
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profits. We assume that as the number of public firms increases, the oppor-
tunities to profit from serendipitous information also increase. This cap-
tures the notion that an informed investor can profit only from information
that relates to publicly traded companies. Hence, the incentive to become
an active investor is increasing in the number of firms that are traded pub-
licly, which in turn implies that there is an externality associated with going
public.

A. Positive Externalities

The analysis in the previous sections demonstrates that the advantage of
going public increases with the number of active investors, which implies
that there is also an externality associated with becoming an active investor.
Because of these two externalities, a coordination failure can arise. In other
words, there can be an equilibrium with few active investors, where it is
individually rational for most firms to choose private financing, even when
there exists an alternative equilibrium with higher firm values, which con-
sists of more active investors and more publicly financed firms.

To illustrate this possibility, consider two firms with payoffs F + 5, + 6,,
! = 1,2, and growth opportunity payoffs given by the analog of equation (1)
with the appropriate subscripts. The variables §; and 6§, are independent
and identically distributed with zero mean and variance vs;, and the vari-
ables 0; and 0, are independent of §; and 8, and are also independent with
a zero mean and a common variance v,.

The entrepreneurs corresponding to each of these two firms choose the
financing alternative that maximizes their expected wealth, taking the strat-
egy of the other entrepreneur as given. If one firm goes public, then, as
before, a set a of competitive, uninformed investors with liquidity needs
buys shares in this firm. We further assume that if both firms go public, an
additional set of uninformed investors, again of size «, contributes capital to
the second firm.1¢ The aggregate liquidity demands of each of these sets are
mutually independent, normally distributed with zero mean and a common
variance v,.

We suppose that ex ante each potential trader with serendipitous infor-
mation has to pay a cost of C’ to become an active investor. Each trader j
with costly information about firm / observes a signal §, + £, + €, where &,
[ = 1,2 are independent of all other random variables and have a common
variance v, and that €;, for all i and j, are independent and identically
normally distributed variables with mean zero and variance v.. We initially
assume, for simplicity, that the number of traders with costly information is
exogenous and that the private financier costlessly receives a signal §; +
&, + €;. We later consider the case with costly information about §, where

16 Tt is reasonable to assume that the measure of the second set is equal to that of the first
because the firms’ cash flows are identically distributed.
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the number of costly informed traders is determined endogenously. Since the
two firms are symmetric, we denote the number of traders with costly in-
formation in each of the firms with a common symbol M.

With a probability of 1/2, an active investor k receives a serendipitous
signal 6; + 7, about firm 1 and with a probability of 1/2, a serendipitous
signal 6y + 7,5 about firm 2. Since receiving these signals are independent
events, the trader will receive a signal about both firms with a probability of
1/4, he will receive a signal about exactly one firm with a probability of 1/2,
and he will receive no signal with a probability of 1/4. We assume that 7,
for all i and k, are independent and identically normally distributed vari-
ables with mean zero and variance v,. We also make the assumption that if
N investors choose to become stock market investors, the number of seren-
dipitous signals in the markets is consistent with the probabilities above, so
that N/4 individuals receive information about both firms, N/4 receive no
signals, and half of the remaining N/2 investors get a signal about firm 1
and the other half get a signal about firm 2. (We recognize the integer prob-
lem, but ignore it because it hinders the exposition. An alternative is to
simply assume that the numbers above are rounded off to the next smallest
integer.)

Given the above assumptions, it is straightforward to calculate the num-
ber of individuals who become active traders and receive serendipitous in-
formation as a function of the cost C’'. Let N/2 = N (for convenience). If both
firms choose public financing, then, from equation (8), the number of indi-
viduals who become active traders and receive serendipitous information is
given by the number N, which satisfies

U92 1)21/2(110 + Un)
(Tar + Tn) 2N + Vv, + 20,12

=/ (21)

If exactly one firm chooses public financing, then the number of traders
with serendipitous information, N, satisfies

vy v (vg + v,,)
2(Ty + Tn)V2[(N + Doy + 20,12

=C" (22)

If firm 1 observes that firm 2 is being publicly financed, its value can be
calculated given the number N that satisfies equation (21). If firm 2 is pri-
vately financed, however, then firm 1 must calculate its value as a public
firm given the number N that satisfies equation (22). Since the N = N, that
satisfies equation (22) is lower than the N = N,, that satisfies equation (21),
the terminal value mean of firm 1, as a public entity, is lower if firm 2 is
privately financed—that is, EV(N;) < EV(N,), and vice versa. As we show
below, this relation will not always hold when the number of investors re-
ceiving costly information is endogenous.
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Let L, and L, denote the liquidity costs incurred by a public firm when
one and two firms go public, respectively. The value of each of the firms
under private financing, EV,, is the same regardless of whether the other
firm is privately or publicly financed. Thus, if EV(N;) — L; < EV, <
EV(N,) — Ly; that is, if

Ty (M +1)(vs + vg) + 20,] N Ty, (N1 + Doy + 20, ]

_ 021/2(TM + TN1)1/2

2(vs + vg + v,) 2(vg + vy)
- v2 B Tul(M + 1)(vs + vg) + 20,]
2(vs + vg +v,) ¢ 2(vs +vg +ve)
Trn.[(Ng + 1)v, + 20
+ NQ[( 2 )V n] . UZI/Z(TM + Ty )1/2, (23)
2(vg + vy) 2

then there exist two Nash equilibria, one in which both firms remain private
and another in which both firms go public. It is straightforward to show that
both inequalities in equation (23) hold simultaneously for a wide range of
parameters. For example, consider the case where v, is small. In this case,
from equation (20), the first inequality will hold if C’ is sufficiently high so
that N, is sufficiently low, and because N, > N, it is easy to find parameter
values such that the second inequality is satisfied as well. Note that when
both equilibria obtain, firm values are higher in the all-public equilibrium.

The preceding discussion assumes that the number of costly informed trad-
ers, M, is fixed. If the inequalities (5), (6), and (23) are satisfied for N = N,
and the equilibrium M corresponding to N = N,, then endogenizing M in-
creases the last expression in (23) further, thus increasing firm values in the
all-public equilibrium. To see this, assume as before that information about
8, (i.e., 8; + ¢, + €;;) can be acquired at a cost of c. Now suppose both firms
go public. This leads to an increase in N to, say, N,, which, from equation
(9), leads to a further increase in M, which, in turn, stimulates a further
increase in N,, thereby lowering liquidity costs, L, increasing the expected
value of the growth opportunity, EV(NV,), and therefore increasing firm val-
ues. The preceding discussion can be summarized by the following proposition.

ProprositioN 5: When the conditions (5), (6), and (23) hold for N = N; and the
equilibrium M corresponding to N = N, then there exist two Nash equilibria.
In the first equilibrium, both firms choose private financing and in the sec-
ond equilibrium, both firms choose to go public. Firm values are higher in
the equilibrium where both firms go public.

B. Implications for Financial Market Development

Our analysis has implications for the development of financial markets in
emerging economies. To elaborate, we note first that an all-private equilib-
rium will exist only if the costs of becoming an active investor and acquiring
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information are sufficiently large. Indeed, it can easily be shown that there
exist strictly positive numbers C'* and ¢* such that if C' < C"™ and ¢ < ¢*,
“the first inequality in equation (23) will not be satisfied, so that the all-
private equilibrium will not exist. This suggests that the coordination prob-
lem is more likely to obtain in emerging economies where the setup costs of
active investing and accessing information about firms are high. Turning
now to the second inequality in equation (23), note that this inequality will
be satisfied (i.e., an all-public equilibrium will exist), if N, is sufficiently
large. From equation (21) it follows that N, will be high if the cost of be-
coming an active investor and the cost of information acquisition are small.
The above arguments thus imply that reducing the barriers associated with
becoming active investors and lowering information costs—for example, by
reducing brokerage commissions and improving disclosure requirements to
enhance the ease with which information about firms can be uncovered—
can stimulate a snowballing effect whereby more firms find it in their in-
terests to go public, which in turn makes markets more liquid and efficient,
which in turn makes it more attractive for additional firms to go public, and
SO on.

C. Negative Externalities

Proposition 5 addresses the case in which V; is large enough that equation
(6) is satisfied. If this is not the case, increasing the number of serendipi-
tously informed traders will crowd out traders with costly information. In
this situation, the second inequality of equation (23) is less likely to hold
with N = N,, so the tendency for multiple equilibria to obtain is reduced.
Indeed, rather than a positive externality associated with going public, there
can be a negative externality associated with going public, implying that in
this case, there can be too many firms going public.l? In general, this is more
likely to occur when serendipitous information is useful for valuing the firmsg’
assets in place, but is not useful for valuing their growth opportunities.

D. The Role of Market Size

Up to this point we have illustrated the importance of externalities within
the context of a model with only two firms. This subsection illustrates how
public markets can become more attractive as the size of the market grows.
To do this, we present numerical simulations for the straightforward exten-
sion of our model to the case of multiple firms. Thus, we now assume that

7 Formally, this happens when the second inequality in equation (23) is satisfied for N = N,
and the equilibrium value of M, but the last expression in equation (23) is less than the first
expression, for the equilibrium N, and M in each case. As the analysis in the previous section
suggests, this is more likely to be the case when costly information is diverse. It is easy to
construct numerical examples demonstrating this possibility.
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Figure 2. The benefit to public financing as a function of market size. The parameter
values are the same as those for Figure 1, Panel A, except that the number of potential seren-
dipitously informed traders is endogenous and the cost of becoming an active investor C’' = 0.3.

there is an arbitrary number of firms with independent and identically dis-
tributed payoffs of the form described in the previous section. Costly and
serendipitous signals also are of the same form as in the two-firm case.!®

Figure 2 plots the difference between the values of a firm under public
and private financing as a function of the number of other firms trading
publicly.?® For simplicity, it is assumed that the probability of getting ser-
endipitous information on any one firm is constant at 1/2. For the case con-
sidered in the figure, the all-private equilibrium always exists, and it can be
seen that the benefit of going public is increasing in the number of firms.
This happens by way of increases in the number of active investors and, in
turn, in the number of traders with costly information. We have verified
that the above result is quite robust; it follows from the feature that the
opportunities to profit from serendipitous information are increasing in the
number of firms.

E. Global Markets and Home Bias

As equity markets globalize, one might argue that it is considerably less
likely that an economy can be in a bad equilibrium with too few public firms.
In theory, a German firm can benefit from active U.S. investors who are free

8 Formally, analysis of this extension implies solving the case where the subscript / extends
from 1 to B, where B is the number of firms, and where all other assumptions remain the same
as in the previous subsection.

19 The parameter values are the same as those documented in footnote 12, with the addi-
tional assumption that C’' = 0.3.
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to invest anywhere in the world and, therefore, ceteris paribus, should be no
less likely to go public than its U.S. counterparts. This will not be the case,
however, ifinvestors are more likely to receive serendipitous information about
domestic stocks than about international stocks, or if foreign investors are only
likely to receive serendipitous information about a subset of domestic stocks.
Consistent with these notions, Brennan and Cao (1997) argue that the
“home bias” in portfolio choice occurs because domestic investors are more
knowledgeable about domestic stocks. Similarly, Kang and Stulz (1997) show
that foreign equity ownership in Japanese firms is concentrated not in the
national market portfolio, but, for example, in large firms and in firms that
export more, suggesting that foreign investors are more likely to invest in
stocks about which they are more likely to receive serendipitous informa-
tion. Thus, international public markets (e.g., the Global Depositary Receipt
market) may be most useful for companies with a large international presence
(e.g., those with international brand recognition or that export a large pro-
portion of their production), and domestic equity financing or private financ-
ing may be more appropriate for firms whose products are more localized.

F. Scale Economies in Information Acquisition

Finally, it is worth noting that there are other aspects of information col-
lection that can add to the coordination problem. For example, it is likely
that there are fixed costs of information acquisition (e.g., setting up the
infrastructure for security analysis in terms of software, modeling, etc.) that
are independent of the number of firms. If information acquisition has fixed
and variable components, then if few firms are publicly traded the fixed
costs per firm would be larger, which in turn would imply that fewer inves-
tors would purchase costly information. In this scenario, adding new pub-
licly traded firms has a positive externality because it increases the number
of investors acquiring information about existing publicly traded firms. One
could again have multiple equilibria, one in which few firms go public and
another in which many firms go public.

VI. Empirical Implications

Our analysis has a number of important implications about how firms are
financed and how markets develop. To develop some of these implications,
we need to consider the types of information which are more likely to be
received by investors in the course of their everyday activities. We believe
that information about the demand for a firm’s products is more likely to be
obtained in this manner, but that information about how the firm is man-
aged is more likely to be generated through costly analysis. Given this as-
sumption, and the results in Section IV, the model suggests the following:

e As the market for firms’ products expands and future demand un-
certainty increases, public financing becomes more attractive. In fact,
Pagano, Panetta, and Zingales (1998) find that increases in sales tend
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to increase firms’ tendencies to go public.2® OQur analysis further sug-
gests that attributes which capture the importance of serendipitous in-
formation can play a useful role in predicting which firms go public.
Such attributes can include industry dummies designed to capture vari-
ation in demand uncertainty (proxied by the model parameter v,) across
industries. For example, one might suspect that serendipitous informa-
tion plays a more important role in new industries (e.g., those involved
in the Internet) where costly information is less available.

e When there is a large complementarity of nascent firms’ products with
other industries, there should be more serendipitous information (from
analysts who are following other industries), making public financing
attractive. This cross-sectional link between product complementarity
and the tendency to go public is a testable implication that is partially
supported by the observed clustering of IPOs by industry groups.

e When firms require internal restructuring, the kind of information that
can be obtained from a private financier through costly investigation
becomes relatively more important and serendipitous information be-
comes relatively less important, making the public markets relatively
less attractive. This implication is consistent with the observation that
firms often go private in leveraged buyouts prior to internal reorgani-
zations and then go public after the reorganization is completed.

¢ Another implication is related to the observation that public stock mar-
kets have become broader and more liquid since the May 1975 drop in
U.S. brokerage commissions and the October 1986 “Big Bang” in Lon-
don. Our model suggests that as public markets become more liquid
and informationally efficient, they will become relatively more attrac-
tive sources of capital.2! Two phenomena are consistent with this impli-
cation. First, the number of IPOs has increased substantially as the
public markets have become more liquid (see, e.g., Brav (1996)). Second,
since the late 1970s, large diversified conglomerates have been spin-
ning off divisions, becoming more focused (Comment and Jarrell (1995)).22

20 An alternative explanation for Pagano et al’s (1998) results is simply that firms with
greater sales revenue are simply larger firms which can go public at a lower relative cost
because of the large fixed costs associated with going public. Our analysis, however, suggests
independently testable implications; see the remaining material in the discussion of this item.

21 Increased informational efficiency of the public markets may also reduce adverse selection
problems associated with initial public offerings and thereby stimulate going-public activity.

22 See also Forest (1995) and Cusatis, Miles, and Woolridge (1993). Bhide (1990) suggests
that the May 1975 drop in stock market commissions made conglomerates relatively less at-
tractive. Matsusaka (1993) concludes that the stock market responded favorably to conglomer-
ate mergers in the 1960s when the stock market was relatively illiquid, but responded negatively
to similar acquisitions in the 1980s when the market was more liquid. Lang and Stulz (1994)
find that diversification hurt firm values in the 1980s. Servaes (1996) finds that the market
discounted conglomerates considerably more in the 1980s than it did in the 1970s, which is
consistent with our arguments. He also finds, however, that conglomerates were discounted
relative to less diversified firms in the 1960s, which is inconsistent with our model. See also the
more recent paper by Hubbard and Palia (1999).
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Further testable implications follow from the path-dependency discussed
in the previous section, and are consistent with empirical observations about
financial markets in developing economies.

¢ Countries with different histories but similar economies may have stock
markets that differ substantially in size. The previously discussed dif-
ferences between the U.S. and German financial systems are consistent
with this implication.

e When the stock market in a particular economy reaches a critical mass,
the market can in essence “snowball,” with new firms listing on the
stock market, making the market more liquid and efficient, which in
turn induces more firms to go public. This testable implication is con-
sistent with the recent emerging-markets phenomenon of very rapid
growth in the stock markets of some developing countries. Our analysis
suggests that relatively small government actions that stimulate the
stock market can have a major effect by initiating the snowballing ef-
fect. For example, Perotti and Oijen (1995) document that a large frac-
tion of the increased capitalization of the recent emerging stock markets
have come from privatized state-run enterprises. They note that the
Séo Paulo stock market jumped 13 percent on the April 1995 announce-
ment by José Serra, minister of economic planning of Brazil, that the
government would “sell everything that’s fit to sell.”

VII. Discussion and Possible Extensions

Since our model is quite stylized it raises a number of issues that warrant
further discussion. Specifically, in order to illustrate our results in the most
straightforward manner possible, we have assumed that the private finan-
cier’s stock is perfectly liquid, the private financier does not receive seren-
dipitous information, managers act in the interests of shareholders, and
investors are risk neutral. We argue in this section that the main thrusts of
our arguments are likely to hold when these assumptions are relaxed.

A. Incentive and Holdup Problems

By focusing on informational issues we have not considered important
incentive issues that also enter into an entrepreneur’s choice between public
and private financing. When incentive problems are relevant, the private
financier, who can avoid the free-rider problems that arise when there are
many small shareholders, may be able to better monitor management. We
also have not considered the problem of monitoring the private financier
who is supposed to be monitoring the individual entrepreneurs that are be-
ing financed. Diamond (1984), however, suggests that monitoring a financial
intermediary is not as much of a problem because it is easier to detect whether
or not the manager of a well-diversified intermediary is shirking, because
the returns he generates are much less noisy.
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When serendipitous information is relevant, Diamond’s delegated moni-
toring solution to the agency problem may not be the best approach since the
private financier is, in this case, at an informational disadvantage. As men-
tioned earlier, even if the private financier could observe this serendipitous
information, since this information tends not to be verifiable, it cannot be
used in contracts. Being publicly traded may thus provide a better solution
to the agency problem since contracts can be contingent on stock price per-
formance that is verifiable. Along somewhat different lines, Rajan (1992)
and Burkart, Gromb, and Panunzi (1997) point out that if a private finan-
cier is the only person with access to information about a firm, there is a
potential holdup problem that can result in inefficient investment. Having
an informative stock price will mitigate this problem even when investors
acquire information that is identical to the information acquired by the pri-
vate financier. Our results on path-dependency and the role of serendipitous
information will continue to hold in both of the above settings. Specifically,
because a firm’s incentives to go public depend on the potential information
content of its stock price, there are positive externalities associated with
going public and becoming an active investor that, in turn, imply a path
dependency in the development of a country’s financial markets.

B. Investor Risk Preferences

In order to simplify our analysis and abstract away from the risk-sharing
benefits of public markets we have assumed that investors are risk neutral.
We believe, however, that stock markets play important allocative roles, in
part because they communicate information about investor risk preferences.
For example, the manager of a biotechnology firm may have much better
information than outside investors about the firm’s future cash flows, but
may not know the rate at which the market will capitalize those cash flows.
Thus, he might look at the stock price and, for example, pass up a scale-
increasing project with very favorable expected cash flows because the firm’s
low stock price indicates that the market puts a very high discount rate on
those flows. This type of serendipitous information is consistent with the
general notion of free information that gets incorporated into market prices.
Modeling the noisy revelation of uncertain investor preferences by the stock
price is an exercise that would be isomorphic to (but more complicated than)
ours, and the economic insights thus obtained would be similar.

VIII. Conclusion

Information can be characterized by how it is obtained (serendipitously
versus through costly analysis), the cost of obtaining it, and its diversity (the
extent to which the information obtained by different individuals differs).
Although there is a substantial literature that considers how different types
of information affect asset prices, there has been very little work on how the
various types of information interact in a setting where there is more than
one source of information. Exploring these different characterizations of
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information and how they interact provides important insights about how
firms are financed and about how financial markets develop, which is the
subject of this paper.

Some of our more significant results are as follows:

e Public financing is preferred when serendipitous information is impor-
tant for resource allocation and/or the number of serendipitously in-
formed traders is large, but when information relevant to resource
allocation is very costly to obtain, private financing is preferred.

e The benefit from going public depends on the size of public markets—
that is, the number of firms already trading publicly. The benefit from
going public is greater in a large, liquid public market.

e If the costs of becoming an active investor and of acquiring information
are large, there can exist multiple equilibria because firms and inves-
tors ignore how these choices affect the liquidity and informational ef-
ficiency of the overall market. There can exist a “bad equilibrium” in
which many firms remain private, and a “good equilibrium” in which
most firms are publicly traded.

¢ When stock markets liberalize, the expansion in investor base can cre-
ate a snowballing effect by stimulating more firms to go public, which
encourages more agents to become stock market investors, and so on.

Information that is received by stock market investors without costly ef-
fort (i.e., serendipitous information) is more likely to relate to issues outside
of the firm, such as whether its products are generally liked by its customers
and whether competitors are developing competing products. In contrast,
learning about the likely success of an internal reorganization is less likely
to occur by chance and may require costly effort to obtain. Our model, there-
fore, suggests that firms go public when they are introducing new products
and firms go private when they are planning to implement internal
reorganizations.

The model presented in this paper also provides a useful framework for
assessing the relative efficiency of the financial systems in countries such as
Germany, where the stock market is small and relatively inactive, and coun-
tries like the United States and the United Kingdom with very active stock
markets. In Germany the number of investors is far smaller and there is
likely to be much less serendipitous information incorporated into stock prices.
The relative efficiency of a German versus a U.S. system would thus depend
on the relative importance of individual investor-generated and analyst-
generated information. Again, if assessing management requires costly analy-
sis, but information about new technologies is often obtained by investors in
their day-to-day activities, we might expect German firms to be more effi-
ciently managed, but U.S. financial markets may better allocate capital to
new technologies.

A comparison of the two financial systems should be of interest since the
best system will not necessarily evolve in the absence of outside interven-
tion. Recent empirical research, which examines how an economy’s stock
market affects the overall economic development of less-developed countries,
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suggests that a move from a bad equilibrium with a small stock market to a
good equilibrium with a larger stock market may significantly affect eco-
nomic growth rates.23 Our analysis suggests that the move to the all-public
equilibrium can be influenced by reducing both the costs faced by agents in
learning about the stock market and becoming active investors and the cost
of information acquisition, for example by reducing brokerage commissions
and improving disclosure requirements.

Our model should be contrasted with other recent explanations for both
the decision to go public and path dependencies in financial market devel-
opment. In particular, Chemmanur and Fulghieri (1997) and Pagano (1993)
present models in which the main advantage of going public is that public
financing is cheaper than private financing because public investors can
diversify their portfolios. Pagano argues that if diversification is an impor-
tant motive for going public, one might observe bad equilbria where most
firms remain private. This equilibrium is sustainable since, in the absence
of other publicly traded firms, entrepreneurs find that it is not worthwhile
“cashing out” by going public because they have few good outside investment
alternatives.

We believe that these diversification-based explanations are less plausible
than our information-based explanation because the diversification argu-
ments ignore the fact that the providers of private capital can themselves be
public firms. Thus, if the venture capitalist in Chemmanur and Fulghieri
(1997) is itself a public firm, its cost of capital should be no higher than that
of any other public firms, implying that there should not be a reduction in
capital costs when the firms they manage go public. Additionally, a public
venture capital firm (or bank) would itself provide a diversified investment
vehicle for entrepreneurs wishing to go public, so we do not believe that the
coordination problem suggested by Pagano (1993) is likely to be as severe as
the coordination problem described here. Furthermore, the Pagano model
cannot explain why so few firms go public in countries like Germany, where
investors have the opportunity to diversify internationally. (In fact, Pagano
et al. (1998) find little empirical support for the diversification argument.)

As discussed in Section VI, our analysis provides several testable impli-
cations and is consistent with a number of recent observations relating to
IPOs, spinoffs, and the rapid growth of stock markets in emerging econo-
mies. In future research, however, one might consider generalizing the model
along two dimensions, as described below.

First, there is the possibility that analysts receive information serendipi-
tously about one company when doing research about a second company.
This could increase the external benefits associated with taking a firm pub-
lic because additional public firms provide analysts with more incentive to

23 Atje and Jovanovich (1993), Levine and Zervos (1998), and Rajan and Zingales (1998)
provide evidence suggesting that the size of the stock market (e.g., traded value/GDP or market
capitalization) and stock market liquidity (e.g., turnover) are leading indicators of economic
performance.
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evaluate existing firms. For example, the apparent clustering of IPOs in
given industries might be explained by the externalities created by the an-
alysts evaluating the initial IPOs in the industry. However, the existence of
other publicly traded firms in the same industry provides an incentive for
new firms to free ride off the prices of existing firms, which discourages
these firms from going public. An analysis of these trade-offs appears to be
a promising line of research.

One might also consider allowing firms to obtain private and public fi-
nancing simultaneously, thereby getting the maximum benefit from seren-
dipitous as well as costly information. In this setting, firms will still decide
against public financing if the cost cannot be justified by the additional
information generated by investors receiving serendipitous information. The
analysis, however, might have interesting implications about the optimal
mix between private and public financing.

Appendix

Proof of Lemma 1: Let the order of a particular trader with costly infor-
mation be denoted by x. Then this informed trader maximizes

E[x{F+8+60— (F+{Q)}6+¢+€]. (A1)

It is straightforward to show that the only possible equilibrium in our class
is the one in which all investors with a particular type of information use
symmetric strategies. Assuming that the other M — 1 traders with costly
information use strategies of the form <(6 + ¢ + ¢;), and that the N traders
with serendipitous information use strategies of the form v (8 + 7,), the trad-
er’s objective, equation (Al), becomes

M N
maxE[x(6+0—§<x+(M—l)E(8+§)+K2ei+NV0+v2ni+z))‘5+e}.

x i=1 i=1
(A2)

Maximizing the above objective, we find that the trader’s optimal order x is
given by «(8 + ¢ + €;), where

_ Vs~ (M —1Dk(vs + vg)

A3
24 (vs + vg +ve) (A3)

Solving for the symmetric Nash equilibrium by setting ¥ = «, we have
& (Ad)

T M )05+ v+
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Similarly, let a trader i with serendipitous information conjecture that each
of the traders with costly information uses a strategy of the form (8 + €),
and each of the other traders with serendipitous information uses strategies
of the form »(6 + m;), with j # i. Denoting the trader i’s order by y, his
objective then becomes

mfxE[y{F’+8+0— <F_+g<y+MK(8+e)+(N—1)170+172nj+z>>} 0+m]-

J#FL

(A5)

Maximizing the above objective, we find that the trader’s order can be writ-
ten as y = v(0 + 7,;), where

[l -¢(N - 1)7]
T T 2w+, (A6)

Again, setting 7 = v to solve for the symmetric Nash equilibrium, we have

Y os(N+ 1) + 20,

(A7)

Finally, since P = /Q = E(5§ + 0|Q), { is the coefficient in the regression of
8 + 6 on @, so that ¢ = cov(é + 0,Q)/var(Q). Substituting

N
Q=Mk(6+e)+Nvh+ D m+z (A8)
-1

into the above expression for ¢ and, in turn, substituting for « from equation
(A4) and v from equation (A7) yields a quadratic equation for {. As a positive
¢ is required to satisfy the second-order condition for the informed traders,
we take the positive root of this equation, which is given by

[ = oo Muv (vs + vg + v.) Nvg (vy + v,) /2 (A9)
z (M + 1)(vs +ve) + 20.]%  [(N + 1)vy + 20,12 ’
and is identical to equation (2). [ |

Proof of Proposition 1: If equation (6) does not hold, increasing N in-
creases Ty and therefore reduces the profits of the traders with costly in-
formation (from equation (7)). This leads to a decrease in N. If equation (6)
does hold, the reverse is true. L
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Proof of Proposition 2: Consider first the case of perfectly correlated costly
signals (v, = 0). In this case, the total derivative of EV; with respect to N can
be written as dEV,;/dN = (0EV;/0M)(dM/dN) + dEV;/dN. From equations
(7) and (17), dEV/dN equals

vE (v + 20 G
(N 1(1;},, i ;z)},,ﬁ Tw (A10)
where
G = vivi (v + v,) (N — D, — 20,)(M + 1), (A11)
and

H = (4M*Nv§ (v + v,))(vs + v)
+ M(BN?vZv§ + 2Nvy(3vZ v, + (vs + v,)(BvE + 4vsvy + 4v,0,))
+ 308 (vy + 20,)% + N20Fv§ + 2Nvy(vé v, + (vs + v,) (V3 + 2050, + 20,0,))
+ v2(vy + 21),,)2))((]\7 + Doy + 20,). (A12)

The above derivative is always positive. To see this, note that the numerator
of the expression obtained by adding the two fractions in equation (A10)
determines the sign of the derivative. This numerator is positive for M = 0
and is increasing in M.

Consider next the case of diverse costly signals with uncorrelated error
terms (v; = 0). In this case, calculating dM/dN from equation (7), we find
that dEV,;/dN equals

vg (Vg + 2v,) N G’
(N +1)vy + 20,)>  H”
where
G' = vsv2(vy + v,) (Vs + 20) (Nvg — (v + 20,)) (M + 1)vs + 2v,), (A13)
and

H' = (4M?Nv2vi (v, + vy)
+ Mus(3N 2v505 (vs + v.) + 2Nvy(3vE (vy + 20,) + v5(3v.(vy + 20,)
+ 4vy(vg +v,)) + 8v.vp(vg + v,)) + Bvs(vy + 20,)% (Vs + v,))
+ (vs + 20.) (N 20502 (vs + v.) + 2Nvé,(v§2(2v77 + vp) + 05 (20, + vg)
+ 209(vg + vy)) + 4vvp(Ve + vg))5(vg + 2vn)3(05 + o)) (N + 1oy + 20,).
(A14)
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It is easy to show that the above derivative is of ambiguous sign. For exam-
ple, when ¢ = 0.032, N = 0, v; = 0.1, v, = v, = 1, and v, = 10, equation (6) is
not satisfied, and the above derivative is negative if v,y = 10 but positive if
v, = 20. ]

Proof of Proposition 3: In the public financing regime, F plus the right-
hand side of equation (17) less the liquidity costs represents the capital raised
from the set of investors who subscribe to claims on the firm. In the private
financier regime, the private financier contributes capital equal to F plus
the right-hand side of equation(18). Thus, if the right-hand side of equation
(17) less the liquidity costs is greater than the right-hand side of equation
(18), the entrepreneur’s expected wealth is higher in the stock market re-
gime and vice versa. n

Proof of Proposition 4: First note that as N — oo, Tny » 0 and the second
term on the left-hand side of equation (19) goes to v,/2. Further, as ¢ — 0,
from equation (7), M — oo, so that Ty, — 0. Additionally, as M — oo, the first
term on the left-hand side of equation (19) goes to v2/[2(vs + vg)]. All this
implies that as N — o0 and ¢ — 0, equation (19) goes to

vl Vg v

— s 0 Al5
2s +tvg) 2 2(vs + ve + ve) ( )

which 1is true.

Consider now the case in which v, — co. In this case Ty, — oo, and, from
equation (7), M — 0, so that Tj, — 0, and the first term on the left-hand side
of equation (19) also goes to zero. The left-hand side of equation (19) can
thus be written as

. Nv? voN Nu, (vg + v,)
lim — , (Al16)
ve—o (N + Dvg + 20, (N + Doy + 20,

which can be rewritten as

lim ——~fN—2—U— [VNvy — vy + v, ]. (A17)

"IN+
Vg

It is evident that as long as N > 0, the term in brackets above goes to plus
infinity whereas the term that multiplies this term limits to a finite number.
Thus, as v, — oo, the left-hand side of equation (19) limits to plus infinity,
whereas the right-hand side (which does not depend on v,) remains a finite
number. Thus, public financing is preferred in the limit as v, — . u
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Proof of Proposition 5: The first part of equation (23) (at the equilibrium
M) indicates that EV(N;) — L; < EV,, so that it is not an equilibrium for
one firm to choose a stock market and the other firm to choose a private
financier, because the firm choosing a stock market has an incentive to switch
to private financing. It is, however, an equilibrium for both firms to choose
private financing. Now consider a situation in which the second part of equa-
tion (23) holds at the M corresponding to NV = N;. Then, if the conditions of
equations (5) and (6) hold as well, when N increases to Ny, liquidity costs
decrease and expected terminal values increase, so that EV(N,) — Ly, > EV,,.
Thus, in this case, it is also an equilibrium for both firms to go public,
because once they have done so, neither firm has an incentive to switch to
private financing. In this situation, the date 0 values of both firms are higher
in the equilibrium in which both firms go public than in the one in which
they both choose public financing. ]
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