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DISAGREEMENT AND FLEXIBILITY: A THEORY OF OPTIMAL
SECURITY ISSUANCE AND CAPITAL STRUCTURE
Abstract
In this paper we introduce flexibility as an economic concept and apply it to the firm’s security
issuance decision and capital structure choice. Flexibility is the ability to make decisions that
one thinks are best even when others disagree.

The firm’s management values flexibility

because it allows management to make decisions it believes are best for shareholders without
being blocked by dissenters. The amount of flexibility management has at any point in time
depends on how the firm is financed. Debt offers little flexibility relative to equity. However,
the flexibility offered by equity depends on the extent to which shareholders are inclined to agree
with management’s strategic choices. Equity offers the greatest flexibility when the propensity
for shareholder agreement is the highest. It turns out that the firm’s stock price is also increasing
in shareholders’ propensity to agree with management. Thus, the flexibility benefit of equity is
high only when the share price is high. The firm’s optimal security-issuance choice trades off
the flexibility benefit of equity against the now-familiar debt tax shield, and the firm’s capital
structure is the consequence of a sequence of past security-issuance choices. The strongest
implication of this theory of capital structure evolution is that optimal capital structure is
essentially dynamic, and depends on the firm’s stock price, implying that firms issue equity
when stock prices are high and debt when stock prices are low. The theory explains many
stylized facts that fly in the face of existing capital structure theories and also generates new
testable predictions. Moreover, the theory can rationalize the use of debt in the absence of taxes,
agency costs or signaling considerations.

DISAGREEMENT AND FLEXIBILITY: A THEORY OF OPTIMAL
SECURITY ISSUANCE AND CAPITAL STRUCTURE
I.

INTRODUCTION
People often disagree on the optimal course of action even when faced with exactly the

same information. Two faculty members may attend a recruiting seminar and disagree on the
candidate’s research potential. Two firms looking at the same market research data may reach
opposite conclusions about whether a new product should be introduced. The Board of Directors
may disagree with the Chief Executive Officer (CEO) about the firm’s strategic direction even
when the CEO has provided the Board with all of the information on which the CEO’s decision
is predicated. A recent example of this is the firing of media giant Bertelsmann’s CEO Thomas
Middelhoff on July 28, 2002. The company explained that Middelhoff stepped down because of
“differences of opinion… on the future strategy of Bertelsmann.”1 In this paper we examine how
the possibility of such disagreement leads management to value decisionmaking flexibility and
thereby affects the firm’s capital structure.
There are numerous reasons why the communication of a common information set may
not lead to consensus about the optimal course of action. One is non-uniform priors, with
insufficient time for objective information to be exchanged to permit convergence to a common
posterior belief (e.g. Allen and Gale (1999) and Morris (1995)). Another reason may be unequal
information-processing capabilities or levels of “attentiveness” (Hirshleifer, Lim and Teoh
(2002)). A third possibility is that some agents may react to pure noise as if it were information,
whereas others may not, so that there may be extraneous signals in addition to the common
information being presented that different agents process differently. For example, some people
1

Kessler reported, “But there were reports that the executive and the board of the closely held media giant clashed
over his push to take the company’s shares public. Bertelsmann had planned a stock offering in 2005 to raise
money. Now that could be postponed or cancelled”, in “Another Media Exec Ousted: Bertelsmann CEO”, USA
Today, Section B, July 29, 2002.
1

are excessively sensitive to the way information is presented, which diminishes their focus on the
content of the information (Russo and Shoemaker (1990)). Kandel and Pearson (1995) have
shown that trading volume around public information announcements can be best understood
within a framework in which agents interpret the same information differently.

A fourth

possibility is overconfidence on the part of one or more of the agents involved (e.g. Daniel,
Hirshleifer and Subrahmanyam (1998, 2001)). A fifth is differences in ideology (Mullainathan
and Shleifer (2002)). Numerous other possibilities have been discussed in psychology, such as a
propensity for viewing decisions as unique and ignoring historical data that could lead to beliefs
convergence (Kahneman and Lovallo (1993)), different types of intuition (Clarke and Mackaness
(2001)) and differences in personality types (Stumpf and Dunbar (1991)).2 Whatever the reason
for disagreement, such situations are interesting when they involve disagreement between a
decisionmaker and those who must “endorse” the decision. Examples would be a bank that
needs regulatory approval to open a new branch or acquire another bank, a CEO who needs
Board approval to launch a new strategy like expanding into new markets, or a firm that needs its
creditors’ permission to do something proscribed by its covenants.
Faced with the potential for such disagreement, the decisionmaker will value the ability
to decide over the objections of those who disagree. We refer to this ability as “flexibility”.
Managers sometimes call this “elbow room”, the ability to change operating direction when
circumstances change. How much elbow room is available may depend on many factors, one of
which is its financial leverage. A firm with high financial leverage is likely to have less
flexibility than a firm with low financial leverage, if for no other reason than restrictive debt
covenants.3 Management that values flexibility will take this into account along with factors like

2

See Boot and Thakor (2002) for an extended discussion.
Various papers have shown that, in periods of economic distress, debt can significantly hamper the firm’s
economic performance (see, for example, Opler and Titman (1994)).

3

2

taxes in determining the firm’s source of financing and capital structure. A study of the explicit
tradeoffs involved therefore seems potentially promising. Our goal is to explore how flexibility
considerations affect a firm’s security-issuance decision and its capital structure.
This goal is motivated in part by anecdotal evidence that some firms appear to have
consistently underutilized leverage. For example, companies like Cisco and Microsoft have for
years operated with no long-term debt and significant excess liquidity. Reuters has had a long
history of zero to negligible financial leverage. Similarly, large U.S. bank holding companies
have maintained capital levels significantly above the regulatory minimum for the past several
years (see Flannery and Rangan (2002)). What value do these firms see in foregoing the taxshield advantages of debt? It is difficult to use the standard agency-cost argument when leverage
is in the neighborhood of zero, nor does signaling offer much help. Intuition suggests that the
desire for strategic and operating flexibility may drive this behavior.
There are other gaps between existing theories and stylized facts. Existing theories
derive an optimal capital structure by relaxing the key assumptions of the original Modigliani
and Miller (1958, 1963) theory. In particular, the signaling approach predicts that more valuable
firms use more debt (Ross (1977)), the agency approach says that firms with greater assetsubstitution moral hazard opportunities use less debt (Jensen and Meckling (1976)), the taxshield hypothesis suggests less debt usage by firms with more non-debt tax shields (DeAngelo
and Masulis (1980)), and the desire to control abuses related to free cash flow (Jensen (1986)) as
well as otherwise discipline management (Grossman and Hart (1982)) leads to less equity and
more debt. All of these theories imply that the firm strives for an optimal capital structure, so
that as the market value of its equity changes, capital structure adjusts as well.4

4

There are also other theories of capital structure, e.g. Jaggia and Thakor (1994) in which capital structure interacts
with labor market considerations, Zwiebel (1996) in which managerial entrenchment motives determine capital
structure, and Brander and Lewis (1986) in which capital structure affects strategic product-market competition.
3

More specifically, these theories predict that an increase in stock prices – which lowers
the debt to equity ratio in market value terms – should lead firms to borrow more to bring their
capital structures back in line with their respective optima. But the facts say otherwise. Firms
tend to issue equity rather than debt when equity valuations are high (see Asquith and Mullins
(1986), Korajczyk, Lucas and McDonald (1991), Jung, Kim and Stulz (1996), and Marsh
(1982)).

That is, firms issue equity to apparently exploit market timing,5 which is most

graphically illustrated in the survey evidence of Graham and Harvey (2001) which indicates that
CFOs considered equity market prices as more important than most other factors considered in
the decision to issue common stock and debt.
It appears then that the security-issuance decision is not driven by the desire to stay at or
move to a desired capital structure. Instead, it seems to be driven by the level of the firm’s stock
price, and capital structure is then the outcome of this market timing. A substantial empirical
boost to this heuristic argument was provided by Baker and Wurgler (2002), who found that
market timing has large, persistent effects on capital structure. They conclude, “It is hard to
explain this result within traditional theories of capital structure…. In our opinion, a simple and
realistic explanation for the results is that capital structure is the cumulative outcome of attempts
to time the equity market.”6 They go on to speculate that the best way to explain such markettiming behavior may be to assume that managers think investors are irrational and raise equity
when the cost of equity is perceived to be low.
These findings raise an obvious question: is it possible to develop a coherent theory of
the security issuance decision with rational agents that has capital structure implications and
predictions consistent with the stylized facts?
5

Empirical evidence also suggests that firms tend to issue equity at times when investors are highly enthusiastic
about earnings prospects. See Loughran and Ritter (1997), Rajan and Servaes (1997), Teoh, Welch and Wong
(1998a, 1998b), and Dennis and Sarin (2001).
6
See p. 3 in Baker and Wurgler (2002).
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We develop a theory of the firm’s security issuance and capital structure decisions based
on the value the manager attaches to flexibility. We view equity as a (relatively) flexible
contract and debt as an (relatively) inflexible contract.7 The manager’s tradeoff is simple. He
values debt because the associated debt tax shield lowers his cost of capital. He values equity
because it offers him greater flexibility. Our analysis also accommodates the fact that equity is
only a relatively more flexible contract than debt and that there may be instances in which
shareholders, who disagree with the CEO, end up blocking the CEO’s action, thereby denying
him ex post the flexibility he associated with equity ex ante.
Our model captures the tradeoff between flexibility and tax benefits as follows. The firm
faces an investment opportunity that is potentially subject to disagreement between the manager
and investors. This is not an issue of the manager possessing private information that investors
don’t have. It is simply a matter of external financiers disagreeing with the manager about
project value. Hence, it is not a problem that incentive contracting can readily solve either, since
the manager truly believes he is maximizing firm value.
The investment opportunity in our model is characterized by two parameters: the quality
of the opportunity (opportunity quality), and the probability that others will agree with the
manager that it is a good opportunity (potential agreement). While the opportunity quality is
common knowledge, only the market (in the aggregate) may know the agreement parameter, so
the manager may have to infer it from his firm’s stock price. Thus, for any value of the
manager’s assessment of the opportunity quality, the higher the stock price, the higher is the
agreement parameter because investors value the firm more highly when they perceive a lower
probability the manager will take actions that they will disapprove of. Similarly, the lower is the

7

In extensions of the framework developed here, one could distinguish among different types of debt based on
flexibility. For example, bank debt may be considered more flexible than public debt due to its easier renegotiability
(see Berlin and Mester (1992)).
5

stock price, the lower is the potential agreement parameter. So the manager finds equity most
attractive when the price of his own firm’s stock is high and opposition from shareholders least
likely. When the potential disagreement is high, opposition from shareholders is likely and debt,
which will also lead to disagreement, may be preferred given its tax advantages.
Our theory has implications for the literature on optimal security issuance as well as that
on optimal capital structure. The paper most relevant to ours on optimal security issuance is
Myers and Majluf (1984). That paper generates a “pecking order” of securities based on the
assumption that there is asymmetric information, and the firm’s management has payoff-relevant
information that is superior to that of investors. Consequently, the firm prefers to first finance
with internal cash, then debt and then equity. Myers and Majluf’s (1984) pecking-order theory,
as it stands, is neither consistent nor inconsistent with firms choosing to issue equity when stock
prices are high.8 By contrast, our model produces a direct prediction that equity will be issued
when stock prices are high and debt will be issued when stock prices are low.
The capital structure implications of our theory are striking.

The recent empirical

findings that capital structure seems to be driven by stock prices and returns have led to the
conclusion that firms do not seem to behave as if they have a target capital structure (see, for
example, Baker and Wurgler (2002) and Welch (2002)). Our theory reveals that there is no
inconsistency between firms having target capital structures and these capital structures being
driven by the firms’ stock prices. This is because the firm’s optimal capital structure is dynamic,
8

Baker and Wurgler (2002) suggest that this empirical finding of theirs is consistent with a dynamic version of
Myers and Majluf (1984) in which one assumes that the amount of asymmetric information is lower when the firm’s
market-to-book ratio is higher. However, it is just as plausible to assume that the amount of asymmetric information
is higher when market-to-book ratios are higher. For example, stock prices may be driven higher when growth
opportunities are greater relative to assets in place, and the informational gap between management and insiders is
likely to widen during such periods. Besides, the relationship between the amount of asymmetric information and
market-to-book ratios is outside the Myers and Majluf (1984) model, so if consistency of that model with the
empirical evidence rests on a specific assumption about that relationship, then the model becomes virtually
impossible to refute empirically. In other words, in another time period or in a country other than the U.S., if firms
were to issue equity when market-to-book ratios were low, one could argue that too is consistent with Myers and
Majluf (1984) under the assumption that informational asymmetries are smaller when market-to-book ratios are
lower.
6

varying (continuously) with its stock price. While our analysis assumes debt has a tax advantage,
we also show that debt can be valuable to the firm’s shareholders even if there are no taxes,
agency costs or signaling considerations because it can allow the shareholders to reduce
disagreement between them and the manager.9 This brings to light a previously-unexplored role
of debt as a “flexibility-limiting” device. In addition to these results, our flexibility theory of
capital structure generates numerous testable predictions.
The theoretical paper most closely related to ours is Zwiebel’s (1996) interesting
analysis. In his model, the manager enjoys an exogenous control benefit and wants to keep his
job. He can invest in either a good or a bad project, and his “type” determines the probability
that he will receive a good project. The key problem is: how do you keep the manager from
investing in a bad project when no good projects are available? It is assumed that the manager’s
type is common knowledge, so he faces the threat of a takeover and the concomitant loss of
control rents if his type is low enough. To cope with this threat, the manager must precommit to
not invest in the bad project. He does this by issuing debt because debt amplifies the impact of
the bad project on the probability of bankruptcy, with the manager losing control rents in the
event of bankruptcy. With sufficient debt, the manager’s precommitment to eschew the bad
project is credible. Since the firm’s stock price is higher when the probability of a good project
is higher, the importance of debt as a disciplining device diminishes as the stock price rises,
leading to the implication that leverage decreases when stock prices are high.
The similarity between Zwiebel’s analysis and ours is that both imply a negative
relationship between leverage and stock prices. The factors driving this and other results in the
two models are entirely different, however.

The key differences are as follows.

First,

managerial utility maximization determines capital structure in Zwiebel’s model, whereas
9

That is, a tax advantage to debt is necessary to ensure that the manager will ever use debt, but it is unnecessary for
the shareholders to want debt to be issued.
7

shareholder value maximization determines capital structure in ours. Second, Zwiebel’s theory
of capital structure is driven by the disciplinary role of intermediate levels of debt financing in
the face of bankruptcy costs. Our focus is on the value of equity in providing management with
flexibility to maximize shareholder wealth in the face of disagreement. Thus, ours is an “equitycentered” theory of capital structure, whereas Zwiebel’s is “debt-centered”. Finally, our model
generates a rich set of results without any agency problem between management and
shareholders.

Additional differences – such as the security-issuance announcement effects

predicted by our model – become evident when we discuss our empirical predictions.
The rest of the paper is organized as follows. In Section II we develop the application of
flexibility to the equity issuance decision and discuss its capital structure implications. Section
III contains the analysis. Section IV discusses the testable predictions of the analysis. Section V
concludes. All proofs are in the Appendix.
II.

THE ECONOMIC SETTING: DISAGREEMENT, FLEXIBILITY AND
SECURITY ISSUANCE
In this section we describe the model, explain how disagreement may arise and what

flexibility means in that setting, and then examine the firm’s security issuance decision.
2.1

Model Description

Preferences and Time Line: There are four points in time and all agents are risk neutral. At
t = 0, the firm has existing assets in place and knows that an investment opportunity may arrive
at t = 1. The firm is all-equity financed at t = 0, but its capital structure may be altered by its
security-issuance decision at t = 1. The firm’s stock price at t = 0 will reflect the market’s
assessment of the firm’s future prospects, i.e. the investment opportunity that may arrive at t = 1.
At t = 1, the firm sees whether the new investment opportunity is available. If the opportunity is
unavailable, no securities are issued. If it is available, the firm decides whether to issue debt or
8

equity. Although funds are raised through this security issuance at t = 1, the actual investment in
the project is made only at t = 2.10 Payoffs are realized at t = 3. The corporate income tax rate
on payoffs at t = LV ∈(0,1). We set the discount rate equal to zero.
Project Investments and Payoffs: At t = 0 the firm has existing activities that will produce a
deterministic output at t = 3. We normalize this output and let it equal zero. In this way, the
pricing of the securities will reflect only the firm’s investment opportunity.
At t =  D QHZ LQYHVWPHQW RSSRUWXQLW\ DUULYHV ZLWK SUREDELOLW\  ZKLFK ZDV FRPPRQ
knowledge at t = 0. This common knowledge assumption means that there is no disagreement
about the likelihood that a new investment opportunity will be available, although there may be
disagreement about what it is worth. When it becomes available, the investment opportunity
allows the firm to choose between a riskless “mundane project” or a risky “innovative project.”
This choice between the two projects will be made at t = 2, when the actual investment is made.
The mundane and innovative projects both require an investment I at t = 2. If no project
is available and the firm has raised I at t = 1, then this will be worth only I[1- @ ∈(0,1) at t = 3,
which justifies our earlier assumption that the firm will not raise external financing when it has
no project available.11 The mundane project pays off a certain amount R at t = 3. We assume
that the mundane project has positive NPV on an after-tax basis, i.e., R[1- @!,7KHLQQRYDWLYH
project also pays off a random amount at t = 3, but management (insiders) and financiers
(outsiders) may disagree at t = 2 about the value of this project.
We interpret the mundane and innovative projects as follows. The mundane project is a
routine extension of the firm’s existing business. Examples would be expanding capacity to
10

The idea is that the capital appropriation request is approved at t = 1 and all the preinvestment groundwork is done
between t = 1 and t = 2, which accounts for the time lag between raising funds and investing them, both here as well
as in practice. Note that since the firm knows at t = 1 that it has a project before it raises funds, no efficiency is lost
by raising funds prior to investment as opposed to raising funds at t = 2.
11
This “no free-disposal” assumption, combined with the assumption that q = 0 (payoff on existing assets is
normalized at zero) ensures that the firm will not benefit from raising funds at t = 1 via debt just to exploit the debt
tax shield.
9

increase the output of an existing product, replacing old equipment with new equipment, and
providing a division with investment equal to its annual depreciation to continue operations. The
innovative project represents a departure from routine operations. It is thus more risky and also
subject to greater potential disagreement about its value. Examples are a new business design
such as e-Bay’s launching of an online auction business, market entry into a new country, and
acquisition of another firm such as Hewlett-Packard’s acquisition of Compaq, which was the
subject of considerable disagreement. It is not necessary for our analysis that the mundane
project be riskless, only that it be less risky than the innovative project.
The Manager’s Objective Function: The manager’s objective is to maximize the expected
terminal (t = 3) wealth of those who are shareholders at t = 0. This means that there is no agency
problem in terms of a divergence of interests between shareholders and management.
Disagreement Over Future Payoffs: Everybody agrees that the mundane project will pay off R
at t = 3. At t = 2, management (insiders) believe that the innovative project will pay off x + ~ε at
t = 3, whereas investors (outsiders) believe the project will pay off y + ~ε at t = 3, where ~ε is a
mean-zero random variable that is orthogonal to x as well as y. The variance of ~ε is σ 2ε < 
Viewed at t = 0 and t = 1, x and y are random variables for all agents, with means µx and µy
respectively. That is, x is the realization of a random variable that represents management’s
assessment at t = 2 of the expected value of the payoff on the innovative project at t = 3, and y is
the realization of a random variable that represents investors’ assessment at t = 2 of the expected
value of the payoff on the innovative project at t = 3. We assume that x and y are privatelyobserved valuation assessments.
At t = 0 and t = 1, the joint density x and y, conditional on the correlatioQ ∈(-1,1)
EHWZHHQ [ DQG \ LV T [\_   7KH VXSSRUW RI T ÂÂ_Â  LV >-@×[-@  :H DVVXPH WKDW
conditionalRQ WKHMRLQWGHQVLW\T [\_ LVFRPPRQNQRZOHGJHEXWLWLVSRVVLEOHIRU WREH
10

unknown until the firm’s stock price is observed at t = 1, and be inferred from this price in a
PDQQHUWKDWZLOOEHPDGHSUHFLVHODWHU7KHFRUUHODWLRQFRHIILFLHQW FDSWXUHVWKHH[WHQWWRZKLFK
PDQDJHPHQWDQGLQYHVWRUVDUHOLNHO\WRDJUHHRQWKHYDOXHRIWKHLQQRYDWLYHSURMHFW7KDWLV LV
the “agreement parameter.” The greater is ρ, the more likely it is that management and investors
ZLOO DJUHH RQ WKH YDOXH RI WKH LQQRYDWLYH SURMHFW  7KH ILUP¶V VWRFN SULFH FDQ UHYHDO  EHFDXVH
investors will tend to value the firm more highly when they know that it is less likely that the
firm will invest in a project that investors disapprove of.12
We assume that min{µx, µy} > R, where E( · ) is the expectation operator.

If this

inequality were not to hold, the innovative project would never be ex ante preferred to the
mundane project and considerations of potential conflicts between insiders and outsiders would
be moot in expectation. The role of this assumption will be discussed in greater detail later.
For later use, it will also be useful to note the marginal densities of x and y, which are:

( )

∞

(

)

( )

∞

(

)

g x ρ = ∫ q x, y ρ dy, and h y ρ = ∫ q x , y ρ dx
−∞

−∞

Choice of financing: The firm can choose either debt or equity at t = 1 to raise the $I it needs to
finance the project. We assume that debt financing offers a tax benefit, i.e. interest payments are
tax dedXFWLEOH DQG WKDW WKH WD[ UDWH LV 13

To simplify the analysis, we assume that the

investment is either 100% debt financed or 100% equity financed. All financing is obtained at
t = 1.

In the case of debt financing, the repayment obligation (at t = 3) equals D, with

D = (1 + r)I, where r is the yield on the debt.
Bondholders can veto the firm’s project choice if they believe it will lower the value of
the debt. Because the mundane project is riskfree and pays off R > I, bondholders will always
prefer it over the innovative project, regardless of y, as long as R is large enough to fully cover
12
13

More specifically, we assume that investors collectivelyNQRZ 
Actually, to ease parametric complexity, we will assume that all payments to bondholders are tax deductible.
11

debt repayment. Given complete veto power, debt becomes riskless (thus r = 0), and R will be
large enough to fully cover debt repayment. Given this and bondholder preferences, a firm
choosing debt financing will always choose the mundane project.
Things are different with equity.

Shareholders will have the same preference as

management if x  R and y  R, in which case they will want to invest in the innovative project,
or if x < R and y < R, in which case they will prefer the mundane project. However, when x  R
and y < R, there will be a divergence of opinions as management will prefer the innovative
project and the shareholders will prefer the mundane project. Because equity does not have the
strict covenant structure of debt, it is a more flexible contract that gives management the ability
to invest in the innovative project even if shareholders prefer the mundane project. Equity does
not, however, give management unfettered flexibility.

There may be instances in which

shareholders will block management from pursuing a particular course of action. We assume
that the degree of flexibility management has with equity depends on the corporate governance
structure. Conditional on management believing that the innovative project is the optimal choice
DQGLQYHVWRUVEHOLHYLQJWKDWLWLVQRWOHW ∈[0,1] be the probability that management will be able
to invest in the innovative project when the firm is all-equity financed. Hence, 1-  LV WKH
probability that shareholders can veto management’s choice of the innovative project when they
WKLQNWKDWPDQDJHPHQWVKRXOGFKRRVHWKHPXQGDQHSURMHFW:HZLOOUHIHUWR DVWKH³IOH[LELOLW\
parameter”. When management is blocked from investing in the innovative project, it must
invest in the mundane project. Note that flexibility is an inherently asymmetric concept. It is
relevant only when management wants to invest in the innovative project (x  R) and investors
don’t (y < R). If management does not wish to invest in the innovative project (x < R), the
innovative project will be eschewed regardless of what investors would like.
To recapitulate the sequence of events, at t = 0 the firm is all-equity financed and it is
12

uncertain whether a project will be available at t = 1. At t = 1, it becomes known whether the
project is available. If the project is not available, the status-quo value of the firm is zero.
Project availability means there will be a choice to be made between an innovative project and a
mundane project. Management knows that at t = 2 it will receive a signal x and investors will
receive a signal y about the expected value of the payoff of the innovative project. Viewed at
t = 1, x and y are random variables ZLWK D MRLQW GHQVLW\ IXQFWLRQ T [\_  ZKHUH  LV WKH
FRUUHODWLRQFRHIILFLHQWEHWZHHQ[DQG\0DQDJHPHQWPD\QRWNQRZ EXWWKHGHQVLW\IXQFWLRQ
T [\_ FRQGLWLRQDORQ LVFRPPRQNQRZOHGJH7KHILUP¶VVWRFNSULFHDWW = ZLOOUHYHDO WR
management since the market will anticipate the firm’s choice of security at t = 1 and set a price
conditional on all of the information available to the market at t =  LQFOXGLQJ

14 After

observing the firm’s stock price, management decides whether to raise the investment, I, needed
for the project using debt or equity. No capital is raised if no project is available. At t = 2, x and
y are observed by management and investors respectively. A choice is then made between the
innovative and mundane projects. At t = 3, the payoff is observed on whatever project was
chosen at t = 2 and investors are paid off. In Figure 1 we summarize the sequence of events.
Figure 1 goes here
2.2

Discussion of the Model
The model described thus far has two essential features that are important for the analysis

that follows, as well as a noteworthy feature that matters only for how we interpret the model.
First, we allow management (insiders) and investors (outsiders) to have different assessments of
the value of the firm’s investment opportunity, and view this as a potentially irreconcilable
difference of opinions. This creates a divergence between what management wants to do and the
action investors want to pursue. This divergence is neither a problem of asymmetric information
14

That is, there is something the market knows that management does not. The implications of this assumption are
discussed later.
13

nor a problem of agency. That is, management and investors do not value the innovative project
differently because management knows more than investors. If this were the case, as in the
standard asymmetric-information setting, management could attempt to bridge the information
gap through (possibly dissipative) communication. In our model, however, both management
and investors see exactly the same information at t = 2; they just interpret it differently. Note
also that when the firm is all-equity financed, there is no agency problem in project selection
since risk-neutral management and shareholders are attempting to maximize the same objective
function at t = 2 and there is no perquisites-consumption problem as in Jensen and Meckling
(1976) or difference in risk-attitudes as in Ross (1973, 1979).
The second essential feature of the analysis is that equity is viewed as more flexible than
debt. If equity offered no more flexibility than debt, equity would be a strictly dominated
security because it lacks the tax-shield advantage of debt. Our assumptions that the mundane
project is riskfree with positive NPV and bondholders can always enforce their desired project
choice greatly simplify matters because they create a strict bondholder preference for the
mundane project that can always be forced on the firm. Allowing the mundane project to be
risky but less so than the innovative project is conceptually easy, but would algebraically
complicate the analysis because bondholders may prefer the innovative project if y is sufficiently
high. The more conceptually-challenging task is to endogenize the trigger mechanism for a
bondholder veto as an ex-ante optimal feature of the debt contract for the firm. This, however,
takes us into the realm of optimal security design, which is beyond our scope here.
$QRWKHU QRWHZRUWK\ IHDWXUH RI WKH PRGHO LV WKDW  LV UHYHDOHG WR PDQDJHPHQW RQO\
through the firm’s stock price. Although the assumption that the market may collectively know
more than management along some dimension is non-standard, it has been used before.15 The

15

See Allen and Gale (1999), Boot and Thakor (1997), and Subrahmanyam and Titman (2001).
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justification for it is that an important role of the stock market is to aggregate diverse pieces of
information and reflect these in the stock price, so that the price may reveal something no
individual agent knows. It turns out that this assumption affects how we interpret the model, but
not the analysis. When management is a priori XQDZDUH RI  ZH FDQ LQWHUSUHW WKH VHFXULW\
issuance decision as being made conditional on the stock price since management literally looks
ILUVWDWWKHVWRFNSULFHLQIHUV DQGWKHQILJXUHVRXWWKHRSWLPDOVHFXULW\WRLVVXH,ILQVWHDGZH
were to assumHWKDW ZDVNQRZQWRDOOLWZLOOVWLOOEHWKHFDVHWKDWWKHUHZLOOEHDUHODWLRQVKLS
between stock price and which security is issued at t = 2, but it will be purely coincidental in the
sense that the security issuance will not be driven by the stock price but both will be driven by a
FRPPRQXQGHUO\LQJIDFWRU

7KHVHFXULW\LVVXDQFHGHFLVLRQZLOOEHGULYHQE\PDQDJHPHQW¶V

NQRZOHGJHRI EXWWKHUHZLOODSSHDUWREHDOLQNEHWZHHQWKLVGHFLVLRQDQGVWRFNSULFHEHFDXVH
RIWKHUHODWLRQVKLSEHWZHHQ DQGstock price.
The key parameters in what follows are the “opportunity quality” parameter (µx or µy),
the “potential agreement” parameter (ρ DQGWKH³IOH[LELOLW\SDUDPHWHU´
III.



ANALYSIS OF SECURITY ISSUANCE AND CAPITAL STRUCTURE
The analysis proceeds in two steps. We first focus on the valuation of the firm at t = 1

prior to the actual funding but conditional on the funding choice of the firm. This highlights the
dependence of the market valuation on the degree of anticipated agreement between management
and investors. We then analyze the link between the funding choice and the market valuation of
the firm. This is a two-way street where the market anticipates the firm’s funding choice, and
the firm uses the market valuation as an input in its funding decision.
3.1

Valuation at t = 1 Conditional on the Firm Issuing Equity

We first focus on the valuation of the firm’s equity conditional on the firm having chosen equity
ILQDQFLQJ  5HFDOO WKDW  LV WKH SUREDELOLW\ WKDW PDQDJHPHQW FDQ JR DKHDG ZLWK LWs choice of
15

investment if the shareholders disagree, and 1–  LV WKH SUREDELOLW\ WKDW VKDUHKROGHUV ZLOO EORFN
the firm’s choice of the innovative project in case of disagreement, i.e., when x 5DQG\5
In that case, the mundane project will be chosen. The firm’s pre-equity-issuance share price at
t=1 (anticipating equity financing) will be:
Vy (ρ, η) =

∞∞

R∞

∫ ∫ {y[1 − τ] − I}q(x, y ρ) dx dy + η ∫ ∫ {y[1 − τ] − I}q(x, y ρ) dx dy
−∞R

RR

R∞

∞ R

−∞R

− ∞− ∞

+ [1 − η] ∫ ∫ {R [1 − τ] − I} q (x , y ρ ) dx dy +

∫ ∫ {R[1 − τ] − I}q(x, y ρ) dx dy

(1)

where the inner integral is over x and the outer integral is over y. Note that Vy  LVWKHPDUNHW
value of the firm to those who are (initial) shareholders at t = 0. The first term in (1) is the aftertax payoff to the initial shareholders when there is agreement that the innovative project
dominates the mundane project, the second term is the payoff perceived by the shareholders
when they believe the mundane project is better but management invests in the innovative
project, the third term is the payoff perceived by the shareholders when they believe the
mundane project is better while management believes the innovative project is better and
shareholders are able to prevail, and the fourth term is the payoff when management and
shareholders both agree the mundane project dominates.
+HQFHIRUWKZHZLOOOHWWKHIOH[LELOLW\SDUDPHWHU UHSUHVHQWWKHVWULQJHQF\RIVKDUHKROGHU
corporate goYHUQDQFH$ORZHUYDOXHRI ZLOOEHWDNHQWRLPSO\PRUHVWULQJHQW DQGLQWUXVLYH 
corporate governance by shareholders and hence less flexibility for management.
Theorem 1: The value of the firm to the initial shareholders at t = 1, Vy   LV VWULFWO\
increasing in the stringency of shareholder corporate governance.
This theorem says that flexibility is a double-edged sword for management. On the one
hand, greater flexibility is desirable because it increases the probability that management will be
able to make a project choice at t = 2 that it believes will maximize the value of the firm at t = 3.
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2Q WKH RWKHU KDQG JUHDWHU IOH[LELOLW\ KLJKHU  GLPLQLVKHV WKH ILUP¶V VWRFN SULFH DW W = 1 (and
t = 2) because it increases the probability that management will be able to do something that
VKDUHKROGHUV GRQ¶W ZDQW  ,Q RXU DQDO\VLV ZH KDYH WDNHQ WKH IOH[LELOLW\ SDUDPHWHU  DV
H[RJHQRXV+RZHYHULIRQHZHUHWRHQGRJHQL]H WKHGHWHUPLQDWLRQZRXOGGHSHQGRQZKRVH
perspective (management or investors) we take in designing the ex ante efficient mechanism and
the weights attached to market prices at different points in time.
)RUWKHUHVWRIWKHDQDO\VLVLWLVFRQYHQLHQWWRDVVXPHWKDWT [\_ LVELYDULDWHQRUPDOLH


1

×

2 
  2 π σ x σ y 1 − ρ 
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 −
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(2)

are the standard deviations in the marginal densities of x and y respectively. To

avoid assuming that management is more or less optimistic or more or less overconfident than
LQYHVWRUVZHDVVXPHWKDW
µ > R +

x

=

y

≡

> DQG

x

=

y

≡

< )XUWKHU

Iτ
.
[1 − τ ]

(3)

The parametric restriction (3), which is consistent with our earlier assumption that
PLQ^ x y} > R, basically says that the expected value enhancement from the innovative project,
relative to the mundane proMHFW

– R)(1 – VKRXOGH[FHHGWKHGHEWWD[VKLHOGSURYLGHGE\GHEW

ILQDQFLQJ, 7KLVFRQGLWLRQLWWXUQVRXWLVVXIILFLHQW QRWQHFHVVDU\ IRUHTXLW\WREHWKHRSWLPDO
security to issue over a non-empty set of exogenous parameters. We can now examine the
UHODWLRQVKLSEHWZHHQWKHILUP¶VVWRFNSULFHDQGWKHDJUHHPHQWSDUDPHWHU 
Theorem 2: Conditional on the assumption that the firm has a project available to it and that it
will issue equity at t = 1 to raise the necessary financing, the firm’s pre-equity-issuance stock
SULFHLVVWULFWO\LQFUHDVLQJLQWKHDJUHHPHQWSDUDPHWHU 
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This theorem is intuitive. As the potential for agreement between management and
investors increases, it becomes less likely that management will invest in the innovative project
when investors prefer the mundane project. Investors thus value the firm more highly when their
assessment becomes more highly correlated with that of management.
There are many ways to interpret the agreement parameter, ρ, in this context. One is that
a higher ρ means that management has done a more effective job of communicating to investors
the basis on which it processes information about new investment opportunities, so that investors
tend to interpret a common set of information signals the same way that management does.
Another is that investors have greater confidence in management’s ability to identify good
investment opportunities and view its communication about these opportunities as credible, so
that some information that management discloses as being pertinent to assessing the innovative
project is taken at “face value” by investors, rather than being independently dissected by them.
7KHRUHP  VD\V WKDW WKH ILUP¶V VWRFN SULFH LV LQFUHDVLQJ LQ WKH DJUHHPHQW SDUDPHWHU 
This suggests that even if management were a prioriXQLQIRUPHGDERXW WKH\FRXOGLQYHUWWKH
VWRFNSULFHWRLQIHU DWW = 1. We return to this later (Theorem 4).
3.2

The Firm’s Optimal Security Issuance Decision at t = 1

Thus far we have focused on how investors value the firm at t = 1. In this subsection we want to
examine whether management will choose to finance with debt or equity. We thus need to value
expected payoffs using management’s valuation rule. The goal of management is to maximize
the expected value of the payoff at t = 3 of those who are shareholders at t = 0.16 That is,
management seeks to maximize

16
The firm’s pre-security-issuance shareholder base at t = 1 is the same as that at t = 0. So, maximizing the wealth
of the t = 0 shareholders is the same as maximizing the wealth of the t = 1 shareholders.
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∞∞

R∞

∫ ∫ x [1 − τ] q( x, y ρ) dx dy + η ∫ ∫ x [1 − τ] q( x, y ρ) dx dy

Vx (ρ, η) =

−∞ R

RR

R∞

∞ R

−∞R

− ∞− ∞

+ [1 − η] ∫ ∫ R [1 − τ] q ( x, y ρ) dx dy +

∫ ∫ R[1 − τ] q(x, y ρ) dx dy − I

which can be simplified and written as:
Vx (ρ, η) =

∞∞

∫ ∫ x[1 − τ] q( x, y ρ) dx dy +
RR

R

∞ R

−∞

R −∞

∫ R[1 − τ] h( y ρ) dy + ∫ ∫ R[1 − τ]q( x, y | ρ)dxdy
(4)

R∞

+ η ∫ ∫ [ x − R ] [1 − τ] q( x , y ρ) dx dy − I
− ∞R

Lemma 1: ∂Vx(ρ, η)/∂ρ > 0)
Lemma 2: Conditional on the assumption that the firm has a project available and that it issues
debt at t = 1, its pre-debt-issuance stock price will be [R – I] [1 – @
Lemma 1 is merely Theorem 2 restated for management’s valuation. The intuition for
Lemma 2 is straightforward. If the firm issues debt at t = 1, it can anticipate that it will be forced
to invest in the mundane project at t = 2. The reason is that the mundane project is riskless and
its payoff at t = 3 is R > I. Thus, bondholders expect to be repaid in full with the mundane
project. Regardless of the signal y received by the bondholders about the value of the innovative
project, they realize that the terminal payoff on the innovative project will be y + ~ε , where ~ε is
a mean-zero random variable, which means their repayment becomes subject to risk. So the
bondholders always veto the innovative project at t = 1. Knowing this, the pre-debt-issuance
stock price at t = 1, set in anticipation of the debt issue and the choice of the mundane project,
will be the NPV of the mundane project to the shareholders, [R – I] [1 – @1H[WZHH[DPLQHWKH
firm’s security issuance preference.
Theorem 3: Suppose the firm has a project available at t = 1. Then there exists a critical value
RI WKH IOH[LELOLW\ SDUDPHWHU *, such that management prefers to issue equity regardless of the
YDOXHRIWKHDJUHHPHQW SDUDPHWHU DVORQJDV >
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*

)RUHDFK 

*

, there exists a critical

value ofWKHDJUHHPHQWSDUDPHWHU

*

∈ (0,1), such that the firm will find it optimal to finance

the project with: (a) an equity issue if the actual agreement parameter inferred from the firm’s
VWRFNSULFH H[FHHGV *DQG E DGHEWLVVXHLI LVOHVVWKDQRUHTXDOWR *.
7KHLQWXLWLRQLVDVIROORZV:KHQ LVYHU\KLJKWKHIDFWWKDWLQYHVWRUVPD\GLVDJUHHZLWK
management over the desirability of investing in the innovative project matters little to
PDQDJHPHQWLIHTXLW\LVLVVXHG)RULQVWDQFHLI = 1 and the firm has issued equity, shareholder
dissent becomes irrelevant to management in its quest to maximize the expected terminal wealth
of the initial shareholders.17 Thus, management, knowing it can invest in the innovative project
at will with equity, SUHIHUVWRLVVXHHTXLW\UHJDUGOHVVRIWKHDJUHHPHQWSDUDPHWHU +RZHYHUDV
GHFOLQHVHTXLW\ORVHVIOH[LELOLW\DQGKHQFHLWVDWWUDFWLYHQHVVWRPDQDJHPHQWGHFOLQHVVRWKDWDW
D ORZ HQRXJK  WKH DJUHHPHQW SDUDPHWHU PDNHV D GLIIHUHQFH WR WKH DWWUDFWLYHness of equity
UHODWLYHWRGHEW+ROGLQJ IL[HGDWVRPHYDOXHLQWKLVUDQJHWKHDWWUDFWLYHQHVVRIHTXLW\GHFOLQHV
DV GHFOLQHVEHFDXVHWKHORZHUWKH WKHOHVVOLNHO\LWLVWKDWPDQDJHPHQWZLOOEHDEOHWRLQYHVWLQ
the innovative project when it believes that project dominates the mundane project (x  R). That
LV WKH SUREDELOLW\ WKH PXQGDQH SURMHFW ZLOO EH WDNHQ LQFUHDVHV DV  GHFOLQHV  $QG LI WKH ILUP
anticipates investing in the mundane project anyway, it knows that the bondholders will not veto
that project, so the firm might as well take advantage of the debt tax shield by issuing debt.
7KXV GHEW LV SUHIHUUHG WR HTXLW\ IRU ORZHU YDOXHV RI WKH DJUHHPHQW SDUDPHWHU  EHFDXVH WKH
flexibility distinction between debt and equity is small but debt has a tax-shield advantage. At
KLJKHUYDOXHVRI HTXLW\LVSUHIHUUHGEHFDXVHWKHIOH[LELOLW\DGYDQWDJHLWRIIHUVRYHUZKHOPVWKH
WD[DGYDQWDJHRIGHEW0RUHRYHUUHJDUGOHVVRI GHEWZLOOEHSUHIHUUHGLIWKHILUPKDVQRDFFHVV
to the innovative project or if the probability of such access is sufficiently low.

17

This would not be a matter of irrelevance to management if it cared about the firm’s interim stock price at t = 1 or
t = 2. In the recent corporate scandals, management may have been excessively concerned with interim valuations.
In our analysis, such a concern would lead to distorted security-issuance decisions.
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Theorem 4: $VVXPHWKDWWKHIOH[LELOLW\SDUDPHWHU <

*

. Then it is a Nash equilibrium for the

firm to issue equity when its pre-issuance stock price is relatively high, and to issue debt when its
pre-issuance stock price is relatively low. When the equilibrium involves the firm issuing equity,
PDQDJHPHQW ZLOO EH DEOH WR LQIHU WKH DJUHHPHQW SDUDPHWHU  XQDPELJXRXVO\ IURP WKH SUHissuance stock price. When the equilibrium involves the firm issuing debt, management will only
EHDEOHWRLQIHUWKHUDQJHLQZKLFK OLHV
This theorem is an almost immediate consequence of combining Theorems 2 and 3.
Theorem 2 says that if we assume that the firm will issue equity, then its pre-issuance stock price
is increDVLQJ LQ WKH DJUHHPHQW SDUDPHWHU  DQG 7KHRUHP  VWDWHV WKDW WKH ILUP SUHIHUV HTXLW\
ILQDQFLQJ LI  LV KLJK HQRXJK  )RU UHODWLYHO\ KLJK YDOXHV RI  WKH ILUP ZLOO SUHIHU HTXLW\ WKH
market will correctly anticipate it and the stock price will be high (reYHDOLQJDKLJK OHDGLQJ
the firm to issue equity, thereby confirming the market’s conjecture. For relatively low values of
WKHILUPSUHIHUVGHEWWKHPDUNHWFRUUHFWO\DQWLFLSDWHVLWDQGVHWVWKHSUH-issuance stock price
assuming that the mundane project will be chosen with probability one. In a Nash equilibrium,
the firm’s actual security issuance decision should mirror the market’s conjecture. However,
since the agreement parameter is irrelevant conditional on the mundane project being chosen, the
pre-LVVXDQFHVWRFNSULFHLVLQYDULDQWWR ZKHQGHEWLV FRUUHFWO\ DQWLFLSDWHGWREHLVVXHG,QWKLV
FDVH PDQDJHPHQW FDQ RQO\ LQIHU WKDW  LV EHORZ D FXWRII DQG QRW LWV SUHFLVH YDOXH  Figure 2
shows the relationship of stock price and security issuanFHWRWKHDJUHHPHQWSDUDPHWHU 
Figure 2 goes here
This result provides a theoretical explanation for the Baker and Wurgler (2002) empirical
finding that firms tend to issue equity when stock prices are high. Note, however, that unlike
their conjecture that this may be due to managers thinking that investors are irrational and hence
issuing equity when the perceived cost of capital is low, in our analysis this result arises from
21

management’s inference that investors are more likely to agree with their future decisions when
stock prices are high. Everybody is acting rationally. Equity is preferred when stock prices are
high because it offers management the most flexibility when stock prices are high.
Corollary 1: The critical agreement paramHWHU *VXFKWKDWHTXLW\LVSUHIHUUHGZKHQHYHU >
DQGGHEWZKHQHYHU 

*

*

GHFUHDVHVDVWKHIOH[LELOLW\SDUDPHWHU LQFUHDVHV7KDWLVG *G < 0.

As the flexibility parameter increases, equity becomes more attractive to management
because of an increase in the probability that the firm can invest in the innovative project even
ZKHQLQYHVWRUVREMHFW0RUHRYHUDQLQFUHDVHLQ PDNHVLQYHVWRUDJUHHPHQWOHVVLPSRUWDQWWR
PDQDJHPHQWZKHQHTXLW\LVLVVXHG7KXVDV LQFUHDVHVPDQDJHPHQWSUHIHUVWRissue equity for
lower values of the agreement parameter.
This corollary has an interesting implication.

As one increases the stringency and

intrusiveness of corporate governance and investors intervene more directly in major decisions
E\PDQDJHPHQW ZLOOGHFUHDVHOHDGLQJWRDKLJKHU

*

and a preference for debt over a larger set

of agreement parameter values. Thus, debt-equity ratios are predicted to be higher in capital
markets in which equity-linked corporate governance is more stringent.
Corollary 2: An increase in management’s uncertainty about the innovative project

( )
2
x

increases the regions in which management prefers to issue equity. That is, dη*/dσx < 0 and
G Gσx < 0.
The intuition is that an increase in uncertainty enhances the value of the option that
management has to invest in the innovative project. Since investing in the innovative project is
only possible with equity financing, the attractiveness of equity also increases as

2
x

increases.

That is, uncertainty increases the value of the flexibility that is provided by equity.
Corollary 3: )RU YDOXHV RI WKH DJUHHPHQW SDUDPHWHU  VXFK WKDW HTXLW\ LVVXDQFH LV RSWLPDO DW
t = 1, the pre-equity-LVVXDQFHVWRFNSULFHLVLQFUHDVLQJLQ WKHH[SHFWHGYDOXHRIWKHLQQRYDWLYH
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project.
This corollary follows immediately from the observation that an incUHDVH LQ  PDNHV LW
more likely that the innovative project will be chosen, and, conditional on that choice, the value
RIWKHILUPLVKLJKHUDV LQFUHDVHV
3.3

Valuation at t = 0 and Additional Results

At t = 0, there is uncertainty about whether a project will be available at t = 1. The stock price of
the firm at t = 0 will be:
Vy0 (ρ, η, θ) = θ {Vy (ρ, η) I (ρ*( η),1] (ρ) + [ R − I ][1 − τ]I[ −1,ρ*( η)] (ρ)} I[ 0,η*] ( η)
+ θ Vy (ρ, η) I[ η*,1] (η)

(5)

where IA(a) is an indicator function over the set A with IA(a) = 1 if a ∈ A and IA(a) = 0 if a ∉ A.
Thus, at t =  LI WKH IOH[LELOLW\ SDUDPHWHU  LV EHORZ WKH FXWRII

*

(see Theorem 3), the firm’s

security-issuance decision will depend on the agreement parameter, ρ. If ρ falls below the cutoff
*

WKHILUPZLOOLVVXHGHEWDQGWKHSUH-issuance stock price at t = 0 will be [R – I][1 – @,I

the agrHHPHQWSDUDPHWHUH[FHHGV

*

WKHILUPZLOOLVVXHHTXLW\DQGEHZRUWK9y  ,IWKH

IOH[LELOLW\SDUDPHWHUH[FHHGV *WKHILUPLVVXHVHTXLW\UHJDUGOHVVRI DQGWKHSUH-issuance stock
price is Vy  ,QHDFKFDVHWKHYDOXHLVPXOWLSOLHGZLWK WKe probability that the project will
be available at t = 1. If the project is unavailable, the firm’s value is just the value of its statusquo operations, which we have normalized to zero. This leads to:
Theorem 5: Suppose we hold fixed a commonly-known stringency of corporate governance such
that firms may issue either debt or equity, i.e.,

<

*

. Then there exists a cutoff stock price level

at t = 0, say V̂ y0 , such that the probability of equity issuance at t = 1, as assessed by an
HFRQRPHWULFLDQZKRLVDSULRULXQDZDUHRIWKHDJUHHPHQWSDUDPHWHU LVVWULFWO\LQFUHDVLQJLQ
the level of the stock price at t = 0 for all stock prices exceeding V̂ y0 .
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The intuition for this theorem, which refers to siWXDWLRQVLQZKLFK <
H[DPLQLQJ  $KLJKHUSUREDELOLW\RISURMHFWDYDLODELOLW\
Vy0

*

, can be seen by

LQFUHDVHVWKHVWRFNSULFHDWW = 0,

  VLQFHWKLVSULFHLVLQFUHDVLQJLQ 18 Further, the higher is the agreement parameWHU 

the higher will be Vy  ZKHUHDVWKHYDOXHRIWKHILUPZLWKGHEW ILQDQFLQJ >5 – I] [1 – @LV
LQYDULDQWWR 7KXVIRU <

*

LQFUHDVHVLQ KDYHQRLPSDFWRQWKHVWRFNSULFHEHFDXVHWKH

ILUPLVILQDQFLQJZLWKGHEWEXWLQFUHDVHVLQ FDXse the stock price at t = 0 to increase. In that
case, stock price increases at t = 0 do not affect the probability of an equity issue at t = )RU 
H[FHHGLQJ

*

 WKH VWRFN SULFH DW W =  LV LQFUHDVLQJ LQ ERWK  DQG  DQG FRQGLWLRQDO RQ D

project being available, the probability of an equity issue is one. As the probability of a project’s
availability rises, so does the unconditional probability of an equity issue. Hence, the probability
of an equity issue at t = 1 is nondecreasing in the stock price at t = 0. This theorem produces the
prediction that not only will equity be issued when stock prices are high, but equity issuances
will be preceded by periods of high (and increasing) stock prices. This result obtains even
though management is not attempting to “time” the market and issue equity at inflated prices.
This result has an immediate implication for the link between growth opportunities and
security issuance. In what follows, we will refer to θ as the “likelihood of future growth
opportunities” and the opportunity quality µ as the value of future growth opportunities.
Corollary 4: Suppose we hold fixed a commonly known stringency of corporate governance such
that firms may choose either debt or equity (i.e.,
agreement parameters ρ ∈ ( −1,1 ) .

<

*

), and there is a distribution of firms with

Then the number of firms seeking equity financing is

increasing in the likelihood (θ) and value (µ) of future growth opportunities.
The intuition is very similar to that for the previous result. An increase in θ increases the
18

This would be true regardless of whether the status-quo operations had a value normalized to zero or a positive
number.
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likelihood that the firm will seek external financing. An increase in µ means that the innovative
project becomes more valuable relative to the mundane project. For any ρ, equity thus becomes
more attractive relative to debt. Thus, the cutoff ρ* above which ρ must lie for the firm to prefer
equity declines as µ increases, and more firms opt for equity.
3.4

What Determines The Degree of Flexibility?
We have used η to represent the exogenous degree of flexibility that management has

with equity. It is useful now to discuss what might affect η.
We have argued that η depends on the stringency of corporate governance, which in turn
is likely to depend on the performance of the firm in previous periods. We can think of η being
revised based on how investors “grade” management’s performance. When the firm performs
well, perhaps after having made some decisions that investors may have disagreed with, the
board of directors is likely to “cut management some more slack”, even if doing so causes the
stock price to suffer in the short run, i.e., we should expect η to be non-decreasing in the firm’s
past performance. Examples of this can be found in the degrees of latitude enjoyed by successful
CEOs like Jack Welch (GE), Michael Eisner (Walt Disney) and Roberto Gouizetta (Coca-Cola),
relative to the many CEOs who were increasingly restricted in their strategic choices by the
boards of firms that were performing poorly. This means that firms that have consistently done
well—with performance being measured on the basis of accounting earnings and/or shareholder
returns—can be expected to enjoy higher flexibility with equity and find equity relatively more
attractive. They will consequently rely more on equity and develop lower leverage ratios than
firms that have not performed as well.
Another factor that may affect η is the distribution of shareholder ownership. When
ownership is relatively concentrated, we would expect η to be low.

25

The reason is that

shareholders who own large blocks of shares should find it relatively easy to block management
from making investments that shareholders do not believe are prudent for the firm. This will be
more difficult to do when ownership is more diffuse.
To recapitulate, theDJUHHPHQWSDUDPHWHU LVOLNHO\WREHDIIHFWHGE\WKHHIIHFWLYHQHVVRI
management’s communication of the firm’s future prospects.

The more effective this

communication, the more highly correlated investors’ opinions are likely to be with those of
managemHQW7KHIOH[LELOLW\SDUDPHWHU LVOLNHO\WREHDIIHFWHGE\WKHILUP¶VSHUIRUPDQFH7KH
EHWWHUWKHILUP¶VSDVWSHUIRUPDQFHWKHKLJKHUZHVKRXOGH[SHFW WREH
3.5

Security Issuance Announcement Effects
In our model, the revelation that a project is available and the raising of the capital for the

project occur simultaneously at t = 1. This means there will be an announcement effect at t = 1
that will reflect both the resolution of uncertainty about project availability and whether investors
agree with the firm’s choices of project and funding source. The announcement effect will thus
be stronger for “longer-shot” projects, those with lower probabilities of project availability. The
announcement effect of a debt-financed project will generally be small.19 The reason is that debt
financing always leads to the choice of the mundane project, which has a modest NPV, and there
is no disagreement about this project’s value.
The announcement effect of equity depends on the agreement parameter ρ and the
flexibility parameter η. When ρ is high, disagreement is unlikely and the equity-announcement
effect is positive on average regardless of η. But this announcement effect is decreasing in η.
That is, for high ρ and low η, the probability of disagreement is low and the likelihood that the
manager will go against the investors if there is disagreement is also low, so the announcement
19

This announcement effect should be typically positive. However, if investors assign a high probability ex ante
that a project will be available at t = 1 and the perceived likelihood of disagreement is low, then the prior on the
innovative project will be high. The choice of debt financing and the mundane project will then be viewed as “bad
news”, generating a negative announcement effect.
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effect is the highest for this combination. For low ρ, disagreement is quite likely, and the sign of
the announcement effect depends critically on η. When η is sufficiently high, disagreement is
virtually irrelevant for management in terms of its ability to invest in the innovative project. In
that case, the equity-announcement effect will be negative on average for sufficiently low ρ,
since investors are very likely to face an investment they do not like. If both ρ and η are low,
debt dominates and no equity issuance should be observed. But if equity is issued anyway, the
announcement effect will be the most negative.
These results have important cross-sectional implications. The low-η-and-high-ρ case is
descriptive of firms with more concentrated ownership (in the extreme, privately-held firms).
These firms would experience the most positive equity-issuance announcement effects.
Publicly-held firms with more diffuse ownership will typically give management more say in
running the firm (higher η). Announcement effects will be smaller for such firms, becoming
negative at sufficiently low value of ρ. Thus, if we examine the cross-section of firms, we would
expect more negative equity issuance announcement effects among firms with more diffuse
ownership and more positive equity issuance announcement effects among firms with more
concentrated ownership (low η and high ρ).20
Our analysis also suggests a link between the equity issuance announcement effect and
long-term performance. In cases where η is high but ρ is low, the announcement effect of an
equity issue (combined with investment in the innovative project) will be negative, but long-run
performance will be positive if management was right.
3.6

Implications for the Capital Structure of the Firm
Thus far we have considered a setting in which the firm starts out with an all-equity

20

Since the choice between public and private ownership is endogenous in practice, one would have to be careful in
the empirical design.
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capital structure and then examined the changes in this capital structure due to subsequent
security issuances. But what about a firm that already has debt in its capital structure?
The presence of pre-existing debt affects management’s total flexibility in any period, and
this will affect its security issuance decision in that period. Consider now such a firm that finds
itself in period t with a new project, an associated security-issuance decision, and an inherited
leverage ratio (book value of debt/sum of the book value of debt and the market value of equity)
of Lt that defines a particular degree of flexibility for management. Suppose now that the firm’s
stock price is relatively high in the sense that the value of flexibility exceeds the value of the debt
tax shield. Then, as our analysis has shown, management will issue equity to finance the new
project. Consequently, its leverage ratio will be driven down further. By contrast, if the firm’s
stock price is relatively low, its leverage ratio will (by definition) be high.

Moreover,

management will perceive the flexibility provided by equity to be correspondingly low, and will
thus prefer to issue debt, further driving up the leverage ratio.
This has a rather dramatic implication for the current capital structure debate. The
standard “tradeoff theories” of capital structure have asserted a (static) target debt-equity ratio
that firms strive to maintain.21 The recent empirical evidence (see Baker and Wurgler (2002),
Hovakimian, Opler and Titman (2001), and Welch (2002) for U.S. firms, and Antoniou, Guney
and Paudyal (2002) for French, British and German firms) indicates that:
(1) Capital structure appears to be driven by stock price/stock returns more than other
factors.
(2) Rather than issuing debt when their stock price is high (so as to return to a target leverage
ratio), firms tend to issue equity.
Based on this, these papers have concluded that firms do not appear to have target capital
structures as suggested by the tradeoff theories of capital structure. What our analysis shows is
21

The term “tradeoff theories” was used by Baker and Wurgler (2002).
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that the fact that capital structure is driven by stock price levels is not inconsistent with the
notion of a target leverage ratio. However, there is no such thing as a static target leverage
ratio; it is a function of the firm’s stock price and hence inherently dynamic.
A key empirical implication of this is that capital structure, rather than adjusting back to
some static target, will appear to move further away from this target as it responds to stock price
movements. When the firm’s stock price increases, it produces two effects: a mechanistic
decline in its leverage ratio and an enhanced flexibility-driven desire to issue equity. The second
effect reinforces the first. Similarly, when the firm’s stock price decreases, it also produces two
reinforcing effects: a mechanistic increase in its leverage ratio and an enhanced desire to issue
debt. That is, movements in stock prices engender two effects on capital structure, a mechanistic
effect and possibly a reactive (to the stock price) capital structure adjustment effect, with both
effects working in concert rather than against each other as suggested by existing theories.
All this assumes that the firm has a new project. If such a project is not available, there
may not be any security issuances (reactive capital structure adjustments), so that capital
structure is driven only mechanistically by stock price changes. Alternatively, if the stock price
rises sufficiently, the firm may issue new equity to retire existing debt, rather than avoiding new
capital due to lack of project availability. And if the stock price drops sufficiently, it may issue
new debt to repurchase stock. In either case, if there is a reactive capital structure adjustment, it
will reinforce the mechanistic effect of the stock price movement on capital structure.
Our discussion has focused on the flexibility tradeoff between debt and equity.

In

practice, there are also other ways for management to acquire flexibility. One such way is to
accumulate excess liquidity within the firm.

Such liquidity enables management to make

investment decisions without the scrutiny and possible objections and restrictions that may
accompany external financing. Thus, management that perceives an investment opportunity set
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that requires greater flexibility is likely to accumulate more excess liquidity via retained earnings
and use less debt. The prediction then is a negative cross-sectional relationship between excess
liquidity accumulation and debt-equity ratios.
3.7

Shareholder Preferences and the Role of Debt
Although the security-issuance decision is made by management at t = 1, we can ask what

shareholders would want. Comparing (1) and (4), it is easy to show that Vx(ρ, η) > Vy(ρ, η) ∀ ρ
and η when µx = µy and σx = σy. This means that the cutoff agreement parameter, ρ *y , at which
*
the shareholders would like equity to be issued is higher than the corresponding cutoff ρ chosen

* *
by management. This is the shaded area in Figure 2, i.e., when ρ∈( ρ ,ρy ), management wants

to issue equity but shareholders would like debt to be issued. The intuition is that flexibility is
valued positively by management and negatively by shareholders, so the latter value equity (with
its greater flexibility) less than the former.
This means that for intermediate values of the stock price, those corresponding to
* *
ρ∈( ρ ,ρy ), debt can serve a role even without taxes. Since a precommitment by management to

issue debt in this range increases the firm’s stock price at both t = 0 and t = 1, the Board of
Directors may wish to limit management’s flexibility about which security to issue at t = 1.
While this would leave our analysis qualitatively unchanged—only the range of values of ρ for
*
which equity is issued would decline to ( ρ y , 1] —it would carve out a role for debt as a

“flexibility-limiting” instrument for stock prices below a threshold. Debt can thus be useful even
without taxes, agency costs or signaling considerations because it can serve as a form of
“investor protection” that is distinct from the usual protection from self-serving managerial
expropriation (e.g. Shleifer and Wolfenzon (2002)).
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That is, the tax advantage of debt is

necessary to get management to ever use debt, but shareholders may want debt even without this
advantage.
IV.

EMPIRICAL IMPLICATIONS
In this section we discuss numerous empirical implications of our analysis. While our

first prediction is what the model was designed to generate and the next three predictions are
supported by the existing evidence, the remaining empirical implications are new, so they may
be used to differentiate our theory from others and also to potentially reject the model.
1.

The firm’s capital structure will be determined dynamically by the response of the
manager to the information he gleans from his firm’s stock price.

That is,

management’s perception of the firm’s optimal capital structure varies with the firm’s
stock price. Firms will issue equity when the stock price is high and debt when the
stock price is relatively low.
This prediction follows from Theorem 4 and our discussion in Section 3.6.

It is

consistent with the empirical evidence in Baker and Wurgler (2002), Hovakimian, Opler and
Titman (2001) and Welch (2002). It is also consistent with the evidence in Antoniou, Guney and
Paudyal (2002), Barclay, Smith and Watts (1995) and Rajan and Zingales (1995) that the crosssectional relationship between market-to-book ratios and leverage ratios is negative for U.S. and
OECD firms.

However, our result arises for reasons almost completely unrelated to the

conjectures offered in these empirical papers. For example, Baker and Wurgler (2002) suggest
that their finding may be attributable to market timing efforts by managers who think investors
are irrational and raise equity when the cost of equity is perceived to be low. Barclay, Smith and
Watts (1995) and Rajan and Zingales (1995) explain their findings by arguing that growth
options and hence associated agency costs of debt and bankruptcy costs are high precisely when
stock prices are high, so firms would prefer to issue equity rather than debt. And Welch (2002)
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points out that a significant percentage of the observed changes in capital structure is driven by
the mechanistic effect of stock returns, with the remainder accounted for by capital structure
activity that “…remains a mystery.” He concludes that capital structure is “inert.”
By contrast, our theory predicts that capital structure is anything but inert. It varies
continuously with the firm’s stock price since the firm’s decision of which security to issue at
any point in time is driven by management’s perceived tradeoff between flexibility and debt tax
shields, and this tradeoff depends on the observed stock price.
2.

As the likelihood and value of future growth opportunities increase, firms rely more on
equity financing and their leverage ratios decline. Similarly, if the firm operates in an
environment in which the probability of having innovative projects to invest in is
sufficiently low, its leverage ratio will be high.
This prediction comes from Corollary 4 and the discussion following Theorem 3. It is

consistent with the evidence for the U.S. defense industry provided by Goyal, Lehn and Racic
(2002). Their evidence is that the debt levels of U.S. weapons manufacturers increased as their
growth opportunities declined during 1985-95. Moreover, the finding that leverage ratios will be
high among firms—such as regulated utilities—that operate in industries that mostly provide
opportunities to invest in mundane projects is also consistent with the evidence.
3.

Firms with better prior performance in terms of profitability will have lower leverage
ratios than firms with poorer prior profitability.
This prediction was discussed in Section 3.4. It is consistent with the evidence in

Antoniou, Guney and Paudyal (2002).

They find that the long-run relation between the

profitability of a firm and its market leverage is significantly negative in France and the U.K.
Rajan and Zingales (1995) founed a similar relationship for firms in the OECD countries.
4.

There will be a negative cross-sectional relationship between variables that proxy for
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higher management flexibility – such as excess liquidity accumulation within the firm –
and debt-equity ratios.
We discussed this prediction in Section 3.6. Whenever the flexibility associated with
equity is higher, we would expect management to explore all opportunities to increase flexibility.
Building up liquidity reserves is one way to do this, so the theory predicts that low-debt firms
will also have high cash reserves relative to their industry peers. Microsoft, which has no debt
and substantial cash reserves, is only a very dramatic illustration of this prediction.

This

prediction is consistent with the evidence in Ozkan and Ozkan (2002) that the cross-sectional
relationship between liquidity and leverage is negative for U.K. companies.
5.

An increase in uncertainty leads to lower leverage ratios.
This prediction follows from Corollary 2. While it is also consistent with other theories

of capital structure, such as agency theory and the bankruptcy-cost argument, it obtains here for
different reasons. In particular, higher uncertainty lowers the critical cutoff values for both the
flexibility and agreement parameters above which equity is preferred to debt.
6.

Debt-equity ratios will be higher in capital markets in which equity-linked corporate
governance is more active and intrusive and in firms with more independent and active
boards of directors.
This prediction follows from Corollary 1. As we showed, if shareholders begin to restrict

management’s flexibility, the value of equity to management goes down, and the tradeoff shifts
in favor of debt. We are not aware of any existing evidence on this prediction. It may be ideal to
test this prediction in an international context, so that one can compare capital structure choices
across capital markets distinguished by different degrees of shareholder activism. However, it
may even be possible to test this within the context of a single capital market, such as the U.S.
The corporate governance literature has developed empirical proxies for the intensity with which
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boards of directors monitor management, and the cross-sectional differences in intensity among
U.S. firms could permit testing this prediction.
7.

When the firm’s stock price changes, its leverage ratio will move in the direction
implied by the mechanistic effect of the price change on leverage. Moreover, this
change in leverage will be at least as great as that implied by the mechanistic effect and
may even exceed it.
This prediction was discussed in Section 3.6, and can be understood as follows. Suppose

we have three leverage ratios: L1 < L0 < L2. If an increase in the stock price causes the firm’s
leverage ratio to mechanistically decline from L0 to L1, the firm may undertake a reactive capital
structure adjustment that results in an eventual leverage ratio of L* ≤ L1. Similarly, if a decrease
in the stock price causes the firm’s leverage ratio to mechanistically increase from L0 to L2, the
firm’s actual leverage ratio will be L* ≥ L2. While this “overshooting” prediction is broadly
consistent with the recent empirical evidence, we are not aware of any specific test of this
prediction in the existing literature.
8.

Equity issuance will be preceded by periods of relatively high stock price.
This prediction comes from Theorem 5. One implication of this prediction is that if one

views firms as attempting to time the market in their equity issuance decisions, it will appear that
they are inexplicably delaying their equity issues, waiting for prices to become even higher
before issuing equity. Again, we are not aware of any direct test of this prediction.
9.

When external financing is raised to finance a new project, equity will have the largest
announcement effect, whereas debt will have a smaller announcement effect on
average. The announcement effect of equity will be positive when the pre-issuance
stock price is relatively high and negative when the pre-issuance stock price is
relatively low. Similarly, the announcement effect of debt will be smaller (and possibly
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negative) when the stock price is higher.
These predictions were discussed in Sections 3.5 and 3.6. When the agreement parameter
ρ is high, the firm’s stock price will be high. Thus, if the firm elects to invest in an innovative
project, investors are likely to agree with this choice, so the equity announcement effect will be
positive. Similar logic applies to the case in which ρ is low and the pre-issuance stock price is
low. In the case of a debt issue, when the stock price is high (high ρ), a debt-cum-mundaneproject announcement is a negative surprise.
10. The equity issuance announcement effect is most pronounced for long-shot projects.
This prediction was also discussed in Section 3.5. A long-shot innovative project has a low
probability of being available, leading to a larger (more positive) equity announcement effect.
That is, a firm that was a priori expected to not have a project opportunity will experience a
relatively substantial equity announcement effect. The sign of the announcement effect is
addressed in Prediction 9.
11. Firms with more concentrated equity ownership structures will, on average, experience
equity-issuance announcement effects that are larger.
This prediction too was discussed in Section 3.5. More concentrated ownership typically
leads to greater intervention by the financiers (low η) and thus gives rise to a larger equityissuance announcement effect.

It would be interesting to test this prediction both cross-

sectionally as well as in an international context where we would expect to find significant crosssectional variation in ownership concentration.
V.

CONCLUSION

Our goal in this paper has been to introduce the concept of flexibility as an important
determinant of the security issuance decision and to understand its capital structure implications.
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Our theory correctly predicts some of the known stylized facts about capital structure that are at
odds with existing capital structure theories and also generates additional testable predictions.
At the heart of our theory is the notion that people confronted with the same information
may disagree on the optimal course of action, and that this leads management to value the
flexibility to pursue what it believes is optimal in the face of such disagreement. Such flexibility
is not valued equally at all times; its value depends on the decisions management intends to make
in the future and how much disagreement these decisions are likely to spark. Equity, which is
more flexible than debt, will be preferred when future decisions are likely to involve substantial
risk and shareholders are sufficiently more likely (than creditors) to agree with management.
Thus, flexibility considerations are likely to dictate which security the firm issues, and the
tradeoff between flexibility and tax shields is dynamic. Moreover, the potential for future
disagreement also affects the firm’s stock price since it informs investors about the likelihood
that management will do something in the future that investors don’t like. This creates a natural
link between the security-issuance decision and the firm’s stock price via their common
dependence on the value of flexibility. With this link, the notion of a static optimal capital
structure is rendered obsolete. The firm has an optimal capital structure at every point in time,
but it dynamically depends on its stock price. Thus, the notion of an optimal capital structure is
not inconsistent with observed capital structures being driven largely by stock prices/returns.
We have taken debt and equity as given here, although we have provided a new rationale
for shareholders to prefer debt even without taxes, agency costs or signaling considerations. It
would be interesting to endogenize debt and equity in a mechanism design framework using
flexibility as one of the determinants of security design.22

22

This would provide an alternative to the risk-sharing and information-based approaches to security design
currently in vogue, e.g. Allen and Gale (2000), and Fulghieri and Lukin (2001).
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APPENDIX

Proof of Theorem 1: Rearranging (1) we get:
Vy (ρ, η) =

∞∞

R ∞

RR

−∞−∞

∫ ∫ {y[1 − τ]} q( x, y ρ) dx dy − I + ∫ ∫ R[1 − τ]
∞ R

R∞

R −∞

− ∞R

q( x , y ρ) dx dy

(A-1)

+ ∫ ∫ R [1 − τ] q( x , y ρ) dx dy − η ∫ ∫ [ R − y] [1 − τ] q( x , y ρ) dx dy

It is clear that ∂Vy 

/ ∂ < 0. ■

Proof of Theorem 2: We know that the firm’s pre-equity-issuance stock price at t = 1 can be
expressed as in (A-1). Now define

u≡

y − µy
x − µx
, w≡
σx
σy

(A-2)

Substituting (A-2) in (A- DQGZULWLQJT [\_  DVDELYDULDWHQRUPDOGHQVLty using (2),
we can express (A-1) as:
∞

∞

∫ {[ wσ

∫

Vy (ρ, η) =

y

+ µ y ][1 − τ]}q̂ ( u, w ) du dw

[ R −µ y ] σ y [ R −µ x ] σ x

+

[ R −µ y ] σ y ∞

∫

−∞

∫

−∞

where q̂( u, w ) ≡

q̂( u, w ) ≡

[ R −µ x ] / σ x

[ R −µ y ] / σ y

−∞

∫ R[1 − τ] q̂( u, w ) du dw + ∫

−∞

[ R −µ y ] σ y

−η

∞

∞

∫ [ R − wσ

y

∫ R[1 − τ]q̂( u, w )dudw

(A-3)

− µ y ][1 − τ] q̂ ( u, w ) du dw − I

[ R −µ x ] σ x

exp{− [(1 / 2) (1 − ρ 2 )] [u 2 − 2ρuw + w 2 ]}
2π 1 − ρ 2

, which upon simplification yields:

exp{− [(1 / 2) (1 − ρ 2 )] [( u − ρw ) 2 + (1 − ρ 2 ) w 2 ]}
2π 1 − ρ 2
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Now substitute α ≡

x

=

y

u − ρw
1 − ρ2

and dα =

du

into (A- XVHWKHIDFWWKDW

1 − ρ2

x

=

y

= 

 DQGUHDUUDQJHWRZULWH
 ∞ e − α 2 2
 [ w σ + µ ] [1 − τ ] e − w 2
Vy (ρ , η) = ∫  ∫
dα 
2π

[ R −µ ] σ 
 J ( ρ ,w ) 2 π
∞

[ R −µ ] σ

∫

+η

−∞
[ R −µ ] σ

∫

+

−∞

∫

−η

−∞

where J (ρ, w ) ≡

dw

 ∞ e − α 2 2
 [ w σ + µ ] [1 − τ ] e − w 2
dα 
 ∫
2π
 J ( ρ ,w ) 2 π


R [1 − τ ] e − w
2π

[ R −µ ] σ

2

2

2

dw

−

2

dw

 J ( ρ ,w ) e − α / 2
 R [1 − τ ] e − w
dα 
I+ ∫  ∫
2π
2π

[ R −µ ] / σ 
 −∞
∞

 ∞ e − α 2 2
 R [1 − τ ] e − w 2
dα 
 ∫
2π
 J ( ρ ,w ) 2 π


2

2

/2

dw

2

dw

{[R − µ] / σ} − ρw
1 − ρ2
∞

e− α 2
dα
Also define P( J (ρ, w )) ≡ ∫
2π
J (ρ, w )
2

(A-4)

Adding and subtracting equal quantities and rearranging, we obtain
∞

P(J(ρ, w)) [wσ + µ][1 − τ] e−w 2
Vy (ρ, η) = ∫
dw +
2π
[ R−µ] σ
2

[ R−µ ] σ

− [1 − η]

∫

−∞
∞

[ R−µ] σ

∫

−∞

P(J(ρ, w)) [wσ + µ][1 − τ] e−w
2π

[1 − P(J(ρ, w))]R [1 − τ]e
+ ∫
2π
[ R−µ ] / σ

2

−w2 / 2

2
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2

[ R −µ] σ

dw +

∫

−∞
[ R −µ] σ

dw − η

∫

−∞

which can then be simplified by combining terms:

P(J(ρ, w)) [wσ + µ][1 − τ] e−w
2π
R[1 − τ] e−w
2π

2

2

2

dw

dw − I

P(J(ρ, w)) R[1 − τ] e−w
2π

2

2

dw

Vy (ρ, η) =

∞

P( J (ρ, w )) [ wσ + µ][1 − τ] e −w
∫
2π
−∞
[ R −µ ] σ

+

R[1 − τ] e −w
2π

∫

−∞
[ R −µ ] σ

−

∫

−∞

2

2

2

dw

∞

[1 − P( J (ρ, w ))] R [1 − τ]e −w
dw + ∫
2π
[ R −µ ] / σ

2

P(J (ρ, w )) {ηR + [1 − η][ wσ + µ]}[1 − τ] e −w
2π

2

2

dw −

2

/2

dw

(A-5)

I

Our goal is to show that ∂Vy  ∂ > 0.
To show this, we begin by noting that

dP(J ( , w )) d = [∂P ∂J ][∂J ∂

]

(A-6)

where ∂P ∂J < 0 always and
∂J ∂ =

{ >5 −

@

}− w

(A-7)

[1 − 2 ]3/2

Now differentiating (A- ZLWKUHVSHFWWR \LHOGV

∂Vy (ρ,

∞

[dP d ][w + @ [1 − @ e −w
∂ = ∫
2
−∞
∞

[dP / dρ] R [1 − τ] e −w
− ∫
2π
[ R −µ ] / σ
[R −

∫

−

2

2

2

dw
/2

dw

[dP d ]{ 5 + [1 − @>Z + @}[1 − @ e −w
2

@

−∞
∞

[dP / dρ] [ wσ + µ − R ] [1 − τ]e −w
= ∫
2π
[ R −µ ] / σ
[ R −µ ] / σ

+

∫

−∞

2

2

2

dw

/2

dw

[dP / dρ] [ wσ + µ − R ] η[1 − τ]e −w
2π

2

/2

dw

It is clear that the second term in (A-8) is positive. To see this, note that for
w∈(-∞, [R-µ]/σ), we have wσ+µ<R, so wσ+µ-R<0. Further,
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(A-8)

− e − J / 2 [{ρ [ R − µ ] / σ} − w ]
dP / dρ =
2π [1 − ρ 2 ]3 / 2
< 0 ∀ w ∈ ( −∞, [ R − µ ] / σ)
2

We will now show that the first term is strictly positive as well. Substituting for dP/dρ, we can
write it as:
∞

− e −J

∫

[ R −µ ] / σ

2

/2

[{ ρ [ R − µ ] / σ } − w ] [ w σ + µ − R ] [1 − τ ]e − w
2 π [1 − ρ 2 ] 3 / 2

[µ − R ]
 −J2 / 2
−w2 /2
+
ρ
σ
+
µ
−
−
τ
e
[
w
]
[
w
R
]
[
1
]
e

σ
= ∫ 
2 π [1 − ρ 2 ] 3 / 2
[ R −µ ] / σ 

[µ − R ] / σ

2

/2

dw


 dw



2

[µ − R ] 
−J2 / 2 
ρ  [w σ + µ − R ][1 − τ ]e − w / 2
 − e
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π
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∞

(A-9)



 dw



It is clear that the second integral in (A-9) is strictly positive because w ∈ [{[µ − R ] / σ}, ∞] so
that the integrand is unambiguously positive pointwise. As for the first integral, define
ξ1 ≡ [µ − R ] / σ > 0, ξ2 ≡ ξ1 [1 + ρ] > 0, ξ3 ≡ ξ12 ρ, and ξ4 ≡

σ[1 − τ]
> 0. Then we can write
2 π [1 − ρ 2 ]3 / 2

the first integral in (A-9) as:
[µ− R ] / σ

ξ 4 ⋅ [ w 2 + ξ2 w + ξ3 ] e − J / 2 e − w
∫
2π
[ R −µ ] / σ
2

2

Define Φ ( w ) ≡ [ w 2 + ξ2 w + ξ3 ] e − J

/2

dw

2

/2

[

write the first integral in (A-9) as:
[ µ − R ] / σ 1−ρ 2

∫

[ R −µ ] / σ 1−ρ

2

ξ 4 Φ ( ŵ ) e − w
2π

{

[

2

/ 2[1−ρ 2 ]

dŵ
1 − ρ2

]

]

, and ŵ ≡ w / 1 − ρ 2 . Thus, dŵ 1 − ρ 2 = dw and we can

,

}

where Φ ( ŵ ) ≡ ŵ 2 1 − ρ 2 + ξ2 ŵ 1 − ρ 2 + ξ3 e −Ĵ / 2 ,
2
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and Ĵ ≡

{[R − µ ] / σ}− ρŵ

1 − ρ2

1 − ρ2

{

[

}

]

ˆ ( ŵ ) ≡ ŵ 2 1 − ρ 2 + ξ ŵ 1 − ρ 2 + ξ , we see that Φ̂ ( ŵ ) is convex in ŵ . We can thus
Defining Φ
2
3

write the above integral as:
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2π

1− ρ 2

1− ρ 2

ˆ ( ŵ ) e
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, ξ5 ≡
and the inequality above follows
1 − ρ2

from Jensen’s inequality applied to the convex function Φ ( ŵ ) . The last step above follows
from the fact that ŵ is a mean-zero normal random variable. Note further that ξ 4 > 0, ξ 5 > 0
and Φ (0) = ξ 3 > 0 ∀ρ > 0. Thus, we have proved that ξ 4 ξ 5 Φ (0) > 0, which implies that
[µ− R ] / σ

ξ 4 [ w 2 + ξ2 w + ξ3 ] e − J
∫
2π
[ R −µ ] / σ

2

/2

e−w

2

/2

dw > 0.

This completes the proof that ∂Vy (ρ, η) / ∂ρ > 0 ∀ρ > 0 since we have established that (A-9) is
strictly positive for ρ > 0.
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Now consider ρ < 0. Note that we can write (A-9) as:
[µ − R ] / σ

ξ 4 ξ 2 we − J / 2 e − w
∫
2π
[ R −µ ] / σ
2

[ µ − R ] / σ|ρ|

∫

+

[ R −µ ] / σ

2

/2

[ µ − R ] / σ|ρ|

∫

dw +

[µ − R ] / σ

ξ 4 [ w 2 + ξ3 ]e −J / 2 e − w
2π
2

2

/2

ξ 4 ξ 2 we − J / 2 e − w
2π
2

2

/2

dw

∞

ξ 4 [ w 2 + ξ2 w + ξ 3 ]e −J
dw + ∫
2π
[ µ − R ] / σ|ρ|

2

/2

e −w

2

(A-10)

/2

dw

It is obvious that
[ µ − R ] / σ|ρ|

∫

[µ− R ] / σ

ξ4 ξ2 we − J / 2e − w
2π
2

2

/2

dw > 0

since w>0 over [{[µ-R]/σ}, [µ-R]/σ|ρ|]. Further, we can write:
[µ− R ] / σ

ξ 4 ξ2 we − J / 2 e − w
∫
2π
[ R −µ ] / σ
2

= ξ 4 ξ2 Ε c ( we −J

2

/2

2

/2

dw

)

where Ε c ( ⋅ ) is the conditional expectation of a function of w over
w ∈ [{[ R − µ ] / σ}, {[µ − R ] / σ}], and ξ 2 > 0, ξ 4 > 0. Moreover,

Ε c ( we − J

2

/2

) = cov c ( w, e − J

2

= cov c ( w, e −J

2

/2

) + Ε c ( w ) Ε c (e − J

/2

2

/2

)

) since Ε c ( w ) = 0,

where cov c (⋅,⋅) is the conditional covariance, given w ∈ [{[ R − µ ] / σ}, {[µ − R ] / σ}]. Now
− [ρw + ξ1 ] e − J / 2ρ
/∂w =
[1 − ρ 2 ]
2

∂e

−J 2 / 2

> 0 when ρ < 0 since ξ1 > w.
This means that cov c ( w, e − J / 2 ) > 0, which implies that ξ4 ξ2 Ε c ( we − J
2

2

/2

) > 0. Having shown that

the first two terms in (A-10) are positive, we now turn to the third term, which can be written as:
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2
  2
 µ − R   −J2 / 2 − w2 / 2
e
 ξ4 w − | ρ | 
 e
[ µ − R ] / σ |ρ |
 σ  
 
∫ 
2π
[ R −µ ] / σ 






 dw




Now,
∂e

−J2 / 2

/ ∂w =

Jρe − J

2

/2

1 − ρ2

> 0 if J < 0.

Since w < [µ − R ] / σ | ρ | in the integral above, and ρ < 0, we know that J < 0. Hence, e − J

2

/2

is

strictly increasing in w ∀ρ ∈ ( −1, 0) . Given this and the fact that w 2 is increasing in w, we can
write:
2
  2
 µ − R   −J2 / 2 −w 2 / 2
ξ
−
ρ
w
|
|
e


e


4
[ µ − R ] / σ |ρ |
 σ  
 
∫ 
2π
[ R −µ ] / σ 



 µ − R 2
 ξ4 
 − |ρ
[ µ − R ] / σ |ρ |
   σ 
>
∫ 
[ R −µ ] / σ 


> 0 ∀ ρ ∈ ( − 1, 0 ).




 dw




2
 µ − R   −J2 / 2 −w 2 / 2
|
e
 e
 σ  
2π




 dw




As for the fourth term in (A-10), we can write it in its original form (see (A-9)) as:
 −J 2 / 2 
[µ − R ] 
−w2 / 2 
[
][
]
+
ρ
σ
+
µ
−
−
τ
w
w
R
1
e
 e



σ
 dw
∫ 
2π
[ µ − R ] / σ|ρ| 



∞
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Since the integrand is unambiguously positive pointwise ∀ w > [µ − R ] / σ | ρ |, we see that the
above integral is strictly positive. Thus, we have proved that (A-10) is strictly positive, which
means (A-9) is strictly positive for ρ < 0. ■
Proof of Lemma 1: Very similar to that of Theorem 2 and therefore omitted to conserve space. ■
Proof of Lemma 2: If the firm issues debt at t = 1, then at t = 2 bondholders have the right to
veto any project choice by the firm. If the mundane project is chosen, the payoff at t = 3 is R,
which is non-stochastic, and R > I, which means debt is riskless and bondholders’ expected
payoff is I. If the innovative project is chosen and the bondholders assess its value at t = 1 as y,
then they will assess their expected payoff as
I

∞

−∞

I

~
~ ~
~ ~
∫ [ y + ε ] ψ( ε ) d ε + ∫ I ψ( ε ) d ε < I ∀ y < ∞

where ψ (ε~) is the density function of ~ε . Thus, bondholders will veto the innovative project for
any finite y i.e., almost surely. Given that, the mundane project will be chosen by management
at t = 2, and anticipating this, the stock price at t = 1 will be the NPV of the mundane project,
[R-I] [1- @■
Proof of Theorem 3: The expected terminal (t = 3) wealth of those who are shareholders at t = 0,
as assessed by management when equity financing is used, is given by (4). Equity is preferred to
debt if Vx  H[FHHGVWKHYDOXHZLWKGHEWZKLFKLV>5-I] [1- @1RZ9x  LVPLQLPL]HGDW
= -1 (see Lemma 1). Thus,

Vx ( −1, η) =

µ +[ µ − R ]

∫ x [1 − τ]g( x | −1)dx +
R

+

R

∫ R [1 − τ]h( y | −1)dy

−∞

R

∞

−∞

µ +[ µ − R ]

∫ R [1 − τ]g( x | −1)dx + η ∫ [x − R ] [1 − τ] g( x | −1)dx − I
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Now substitute
R

∞

−∞

µ +[ µ − R ]

∫ h( y | −1)dy =

∫ g(x | −1)dx,

to get
µ +[ µ − R ]

∞

R

µ +[ µ − R ]

∫ x[1 − τ]g( x | −1)dx + ∫ R [1 − τ]g(x | −1)dx

Vx ( −1, η) =
+

R

∞

−∞

µ +[ µ − R ]

(A-11)

∫ R [1 − τ]g( x | −1)dx + η ∫ [x − R ] [1 − τ] g(x | −1)dx − I

For equity to dominate, we need
Vx(–1,η) > [R – I][1 – τ]

(A-12)

If η=1, substituting (A-11) in (A-12) yields
∞

∞

R

R

∫ xg( x | −1)dx − ∫ R g(x | −1)dx >
We can write this as (use µ =

τI
1− τ

∞

∫ x g( x | −1)dx ),

−∞

R
R

τI 
µ>R+
−  ∫ R g( x | −1)dx − ∫ x g( x | −1)dx 
1 − τ  −∞
−∞


(A-13)

R

R
Since  ∫ R g( x | −1) dx − ∫ x g( x | −1)dx  > 0,
−∞

−∞

the condition given below is sufficient for the above inequality to hold:

µ>R+

Iτ
,
[1 − τ]

which we know is satisfied given (3). Thus, (A-13) holds.
This means that Vx (ρ,1) >[R − I][1− τ] ∀ρ. By continuity of Vx   LQ  ZH NQRZ WKDW
Vx 

> [R – I] [1 – @ LQ D QHLJKERUKRRG RI = 1. Inspection of (A-12) reveals that debt
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VWULFWO\GRPLQDWHVHTXLW\LI = DQG = -1. By continuity of Vx  LQ DQG ZHNQRZQRZ
that ∃ *∈  VXFKWKDWHTXLW\LVVWULFWO\SUHIHUUHGWRGHEWIRUDOO >

*

)RU 

*

, debt may

EH SUHIHUUHG GHSHQGLQJ RQ   $QG VLQFH ∂Vx  ∂ >  ZH KDYH VKRZQ WKDW IRU 
FULWLFDO YDOXH
<

*

 VXFK WKDW PDQDJHPHQW SUHIHUV WR LVVXH HTXLW\ IRU

*



*

*

,∃a

 DQG GHEW LI

■

Proof of Theorem 4: 6XSSRVH <

*

  $OVR VXSSRVH 

*

  7KHQ LQ WKH FRQMHFWXUHG 1DVK

equilibrium, the market believes the firm will issue equity. It thus sets the pre-equity-issuance
stock price of the firm at Vy    %HFDXVH ∂Vy  ∂ > 0, we know that Vy   >@ ×
[0,1] → R+ is one-to-RQHLQ DQGLQYHUWLEOH KHUH5+ is the non-negative real line). Management
can thus observe Vy   DQG FRUUHFWO\ LQIHU   *LYHQ LWV NQRZOHGJH RI , management
UHFRJQL]HV WKDW 

*

 DQG WKXV ILQGV LW RSWLPDO WR LVVXH HTXLW\  7KLV LV FRQVLVWHQW ZLWK WKH

market’s beliefs about what the firm will do.
1RZ VXSSRVH <

  ,Q WKH FRQMHFWXUHG 1DVK HTXLOLEULXP WKH PDUNHW EHOLHYHV WKH

*

firm will issue debt. It thus sets the pre-debt-issuance stock price of the firm at [R – I] [1 – @
2EVHUYLQJ WKLV VWRFN SULFH GRHV QRW DOORZ PDQDJHPHQW WR OHDUQ WKH SUHFLVH YDOXH RI  EXW LW
LQIHUVWKDW <

*

)RUWKHVHYDOXHVRI LWLVRSWLPDOIRUPDQDJHPHQt to issue debt, thereby

confirming the market’s beliefs. ■
Proof of Corollary 1: It follows from (4) that ∂Vx  ∂ > 1RZFRQVLGHUWZRYDOXHVRI 
DQG 1ZLWK
Vx

0
*

<
0

1/HW

*

0

0

EHWKHFXWRIIZLWK 0. That is,

 0) = [R – I] [1 – @.

But since ∂Vx  ∂ !ZHNQRZWKDW
Vx

*

0

 1) > [R – I] [1 – @

(A-14)

Since
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Vx

*

1

 1) = [R – I] [1 – @

(A-15)

and ∂Vx  ∂ > 0, we see from (A-14) and (A-15) that:
*

1



*

0).

■

Proof of Corollary 2: Following steps similar to those in the proof of Theorem 2, we can
establish that ∂Vx  ∂σx > 0 (steps available upon request). From the proof of Theorem 3, we
know that Vx 

 >5– I] [1 – @%\WKHFRQWLQXLW\RI9x  LQ ZLWK∂Vx  ∂ !

VHH  ZHKDYHG

/dσx)RU 



LVGHILQHGVXFKWKDW9x

  >5– I] [1 – @

By the continuity of Vx  LQ ZLWK∂Vx  ∂ DQG∂Vx  ∂σx!ZHKDYHG Gσx
< 0. ■
Proof of Corollary 3: Immediate upon inspecting (A-5). ■
Proof of Theorem 5:7KHVWDWHPHQWRIWKHWKHRUHPDVVXPHV <
issued at t = LIDSURMHFWLVDYDLODEOHDQGLI 

*

*

. We know that equity will be

$WW = 0, we know from (5) that the stock

 θ) is increasing in θ. The maximum stock price at t = 0, conditional on a debt issue

price Vy0

at t = 1, is [R-I] [1- @6RRQFHWKHVWRFNSULFHULVHVDERYH V̂y0 ≡ [ R − I ] [1 − τ] , we know at t = 0
WKDW >

*

almost surely and equity will be issued at t = 1. Conditional on equity being issued,

an increase in the stock price beyond V̂y0 conveys the joint information about the twodimensional random variable (θ DQGLWLPSOLHVKLJKHUYDOXHVRIθ. To see this, note from (5)
that for Vy0 ( , 

> [R − I] [1 − @ and
Vy0 ( , 

< * , we can write

= 9y ( , 

Now having observed a particular stock price at t=0, say V̂y0 , the econometrician can infer θ (let
the inferred θ be called ˆ ) as follows for every possible ρ:
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ˆ ( | V̂ 0 ) =
y

V̂y0

Vy ( 

(A-16)

)

where η is common knowledge and fixed. The probability of equity issuance is now the
expectation of ˆ taken over ρ, i.e.,
1

E( ˆ ( | V̂y0 )) = ∫ ˆ ( | V̂y0 )

d

(A-17)

*

where Φ(•) is the probability density function of ρ. Note that ∂ ˆ ( | V̂y0 )/∂V̂y0 > 0 , so the integral
in (A-17) is increasing pointwise in V̂y0 . Thus,
∂E( ˆ ( | V̂y0 ))/∂V̂y0 > 0 . ■

Proof of Corollary 4: $OO ILUPV ZLWK >

*

 LVVXH HTXLW\ DQG DOO ILUPV ZLWK 

*

 LVVXH

debt, conditional on a project being available (see Theorem 3). It follows immediately that the
QXPEHURIILUPVLVVXLQJHTXLW\LVLQFUHDVLQJLQWKHOLNHOLKRRGRIIXWXUHJURZWKRSSRUWXQLWLHV 
Since ∂Vx  ∂ > DQG

*

VROYHV9x

*



= [R – I] [1 - @LWIROORZVWKDW∂

+HQFH DQ LQFUHDVH LQ  VWULFWO\ LQFUHDVHV WKH QXPEHU RI ILUPV IRU ZKLFK >
more equity issues being observed. ■
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*

*

∂ < 0.

 OHDGLQJ WR
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Figure 1: Sequence of events
time

0

•

•

Firm has existing
activities that
produce
deterministic
output at t = 3,
which is
normalized to
zero.
Existing activities
are equity
financed (share
price is observed).

1

•

•

•

2

New project
(mundane or
innovative)
becomes available
ZLWKSUREDELOLW\ 
Investment needed
is I. Market’s
DVVHVVPHQWRI 
(level of agreement
over future project
payoffs) can be
inferred from the
share price.
Firm chooses to
issue debt or equity
to finance the
project if the
project is available.
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•

•

Management
observes x and the
market observes its
assessment y. These
are assessments of
the expected value
of the payoff of the
innovative project at
t = 3.
Actual project
choice is made.
Investors may seek
to veto if innovative
project is chosen.

3

•
•

Payoff is
realized.
Financiers are
paid if payoff
permits.

Figure 2: Relationship of Stock Price and Equity Issuance to the Agreement Parameter
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Value of debt tax shield
exceeds value of
flexibility to management
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exceeds value of debt tax shield
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