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Managerial Preference, Asymmetric Information, 
and Financial Structure 

GEORGE W. BLAZENKO* 

ABSTRACT 

If firm performance affects managers' wealth or reputation, preferences of managers 
dominate firms' financing decisions. When information about real asset investment is 
symmetric, managers finance exclusively with equity. If managers know more about 
asset quality than do investors and if managers are sufficiently risk averse, they signal 
high-quality projects with debt. Increases in collateral value decrease risky debt use. 
Increases in interest rates that do not change productive opportunities increase debt 
use. The explanation for these and further results is based on underpricing of equity 
and overpricing of debt at the margin. 

THE LEGACY OF MODIGLIANI and Miller [24, 25] is to begin any study of firms' 
financing decisions in a perfect market setting. The major features of this setting 
are frictionless capital markets, homogeneous expectations, individuals who can 
borrow and lend at a risk-free rate, no bankruptcy costs, and no taxes. An 
arbitrage argument can be used to show that, given these assumptions, the value 
of a firm is invariant to the proportion of debt or equity used in its capital 
structure. To this basic framework, frictions (or advantages or disadvantages of 
debt use) are typically added to obtain an optimal capital structure. Most 
advantages or disadvantages of debt take the form of an increase or decrease, 
associated with debt use, of total present or future cash flows available for 
distribution to suppliers of capital. The most commonly cited advantage to debt 
is the corporate tax deductibility of interest payments. (See Modigliani and 
Miller [25].) The most commonly cited disadvantage of debt is bankruptcy costs. 
(See Stiglitz [34], Baxter [5], and Kraus and Litzenberger [18].) There is 
considerable debate over whether these two factors are sufficient to determine 
an optimal capital structure for individual firms. Warner [36], using data collected 
from eleven railroad bankruptcies, illustrates that bankruptcy costs are trivial 
when measured as an expected cost prior to bankruptcy. On the other hand, the 
empirical finding of Warner [37] that the performance of bonds in the month of 
a bankruptcy petition is significantly negative indicates nontrivial bankruptcy 
costs. Further, Altman [2], measuring both direct and indirect costs of bankruptcy 
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in a sample of twelve retail and seven industrial bankruptcies, concludes that 
bankruptcy costs cannot be considered trivial. The methodology used, however, 
cannot distinguish between reduced cash flows that lead to the possibility of 
bankruptcy and further reduced cash flows that result because of the possibility 
of bankruptcy. Haugen and Senbet [12] point out that bankruptcy costs are equal 
to the minimum of bankruptcy cost proceedings (direct and indirect costs) and 
informal costs of reorganization through capital markets. Since the latter costs 
are small, Haugen and Senbet conclude that bankruptcy costs are unlikely to 
explain cross-sectional regularities. Miller [22] argues that, in an environment of 
progressive personal taxation, firms, in general, issue bonds until the corporate 
advantage of debt is offset by the personal tax disadvantage of interest income. 
This process leads to an optimal capital structure for the economy as a whole 
but not for an individual firm. DeAngelo and Masulis [8] demonstrate that, even 
with personal taxes, in equilibrium, the corporate tax advantage of debt for any 
firm is positive but is offset by bankruptcy costs no matter how small. Kane et 
al. [17] argue that, if the tax advantage of debt is small, firms' costs of deviating 
from optimal debt ratios are small and that this result is consistent with a wide 
range of debt ratios. In Canada, 43.0 percent of corporations rarely pay tax,' and 
44.9 percent of investment is undertaken by firms that rarely pay tax. These 
results imply that the tax motivation for debt financing is likely to be overstated. 

The ability of the tax-shield and bankruptcy-cost model of capital structure to 
accurately predict debt ratios is ultimately an empirical question. However, if 
bankruptcy costs are not great and if the corporate tax advantage of debt is offset 
by personal tax disadvantages of interest income, or if a large number of firms 
seldom pay tax, the reasons for commonly observed cross-sectional regularities 
in debt ratios are not clear. Moreover, many observed regularities in firms' 
capital-structure decisions do not appear to be explainable in the context of the 
tax shield-bankruptcy cost methodology. Two of these regularities are the ten- 
dency for stock prices to decline substantially after equity financing and the 
tendency for equity financing to follow stock price increases and strong overall 
market performance. These and other empirical inconsistencies have led financial 
economists to view firms' decisions from a broader perspective than has previ- 
ously been customary. In particular, the assumptions that managers act exclu- 
sively in the interests of shareholders and that investors and managers have 
equivalent information on firms' operations are increasingly being abandoned 
when interpreting firms' financial behavior. 

Much current research on financial structure studies asymmetric information 
between the firm and investors (and either the moral hazard or signalling generic 
problems2). A firm's capital structure arises to minimize adverse consequences 

Rarely taxable firms are defined as firms that have paid tax in fewer than three of the previous 
six years. The source of these empirical observations is a May 1985 discussion paper by the Honourable 
Michael H. Wilson, Minister of Finance, entitled "The Corporate Income Tax System: A Direction 
for Change." 

2Examples of the moral hazard approach applied to financial structure include Jensen and 
Meckling [16], Haugen and Senbet [13], Myers [26], and Grossman and Hart [10]. Examples of 
signalling methodology applied to financial structure include Ross [31], Leland and Pyle [19], and 
Myers and Majluf [28]. 
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of informational asymmetry. One response a firm might make to asymmetric 
information associated with its value is financial signalling. Leland and Pyle [19] 
consider the fractional ownership of a firm retained by an entrepreneur as a 
signal of firm quality. They are able to show that, as this fraction increases, the 
value of the firm correspondingly increases. If entrepreneurial ownership is 
sufficiently great, they show that increases in ownership are associated with 
increased debt. This result establishes an indirect link between firm value and 
firm borrowing. In Ross [31], managers have a penalty in their compensation 
plans that is imposed in bankruptcy. If the firm has a high-quality project, 
managers can increase their wealth by signalling with debt financing. Investors 
correctly interpret this action as implying a high-quality project because they 
realize that managers use debt financing only if the probability of bankruptcy is 
small. Although this result is intuitively appealing, it rests on the dubious 
assumption of a managerial penalty for bankruptcy. This feature limits the 
generation of many interesting propositions. 

The intent of the current paper follows that of Ross-to study firms' capital- 
structure decisions as signalling phenomena. A major difference between this 
paper and that of Ross is the managerial motivation for signalling. The separation 
of ownership and control in most modern corporations means that the interests 
of management and shareholders often diverge. For this reason, managements 
generally share in firm profitability through compensation plans. This arrange- 
ment more closely ties management's interests to those of shareholders. Even in 
the absence of any transactions costs or taxes, the connection between firm 
profitability and managerial wealth affects financing decisions. The motivation 
for managers' capital structure signalling is, therefore, both different from and 
more appealing than that used by Ross; managers signal with capital structure 
because the utility of their future wealth is affected by financial decisions. 

To be fair to Ross, he does discuss the possibility, in both [31] and [32], that 
managerial preferences affect capital-structure decisions but abandons this ap- 
proach because of problems associated with signalling both managerial preference 
and firm value. One might respond to this view in two ways. First, financial 
analysts spend considerable time and effort in assessing the quality of firm 
management when estimating value. In the process of undertaking this evalua- 
tion, in addition to assessing the quality of firms' operations, managerial prefer- 
ences over risk situations are partially revealed. On the other hand, investors 
may have no knowledge of managerial preference. Through capital-structure 
decisions of firms over many similar decisions, they are led to expect that certain 
types or qualities of projects are associated with certain types of financing. 
Investors need not know managerial motivation to interpret financial signals 
correctly. 

The current paper is also related to that of Myers and Majluf [28]. Both papers 
use signals that are not fully revealing. In the current paper, firms use debt or 
equity financing. The decision to use debt or equity establishes regions in which 
managers prefer either of these securities and in which investors correctly value 
securities on average. Investors cannot ascertain firm value precisely based on 
financial signals. The Myers and Majluf paper can best be characterized as a 
financial-signalling paper where the signal is the decision to either finance a 
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project with equity or abandon it. They show that, if investors have less infor- 
mation not only on a project to be financed, but also on the value of assets in 
place, in some circumstances, value-maximizing firms prefer to pass up projects 
with positive net present value rather than allow new shareholders to participate 
in capital gains associated with undervaluation of assets in place. Myers and 
Majluf attempt to extend their analysis to firms' decisions to finance with either 
risky debt or equity. Unfortunately, they misinterpret the result that capital 
gains that result from changes in firm value are less for bonds than for newly 
issued shares to mean that firms always prefer risky debt to equity. In the current 
paper, it is shown that, if the firm or its managers maximize value, even though 
capital gains on bonds are less than those on new shares, no rational-expectations 
equilibria exist. On the other hand, if managers are sufficiently risk averse, they 
signal high firm value with debt and low firm value with equity. 

The managerial approach taken in this paper can be justified by the presence 
of asymmetric information. In a widely held firm, it is managers and insiders, 
rather than shareholders, who have private information. If managers' reputations 
or wealth are affected by firm performance, their actions are influenced by 
attitudes to risk. 

The first result in this paper shows that, with symmetric information, managers 
always use equity. Even in an M-M world where shareholders are indifferent 
to capital structure, managers prefer equity over debt. The Modigliani-Miller 
irrelevance proposition remains true, albeit in a restricted form. Shareholders 
are indifferent to capital structure, but managers prefer equity. Managers' pref- 
erence for equity means that the economy as a whole prefers equity. This 
preference is not adverse to owners' interests since they are indifferent to capital 
structure. Managers' aversion to debt results because debt increases the "total 
risk" of share ownership. If managers' compensation is in part tied to equity 
performance and if managers are risk averse, they prefer equity over the financial 
risk associated with debt. 

If a manager of a firm has more information on a project than do investors and 
if the manager is sufficiently risk averse, then rational-expectations signalling 
equilibria are shown to exist in which firms with high-quality projects use debt 
financing. Managers of firms with low-quality projects have no incentive to 
misrepresent their projects by using debt since misrepresentation creates exces- 
sive risk. The rational-expectations equilibria have several surprising properties. 
If debt is risky, an increase in collateral value reduces debt use. This result 
obtains because increased fixed assets (collateral value for risky debt) decrease 
both equity underpricing and bond overpricing at the margin between preference 
for debt or equity financing. If debt is riskless, if an increase in fixed assets acts 
like an increase in wealth for managers, and if this increased wealth decreases 
managerial risk aversion, the use of riskless debt can increase. On the other 
hand, an increase in fixed assets reduces equity underpricing at the margin, 
which alternatively can lead to reduced debt use. An increase in interest rates 
that does not change productive opportunities (i.e., possible cash flows) increases 
debt use. This result obtains because an increase in interest rates does not alter 
the mispricing of equity but accentuates overpricing of debt at the margin. 
Further results establish the effects of managerial risk aversion and scale of 
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investment. The explanation for all results is based on underpricing of equity 
and overpricing of debt at the margin between debt and equity use. 

The remainder of this paper proceeds as follows. Section I introduces the basic 
features of the model with which firms' capital-structure decisions are studied 
and illustrates for comparison the well-known M-M capital-structure irrelevance 
proposition in an environment in which information between insiders and inves- 
tors is symmetric and managerial preference has no influence on financial policy. 
Section II retains the symmetric-information assumption but allows managers' 
risk preferences to influence capital-structure policy. The major results of the 
paper are contained in Sections III and IV. In Section III, the assumption of 
symmetric information is relaxed. Conditions for a rational-expectations signal- 
ling equilibrium are established. In Section IV, comparative statics are investi- 
gated. Section V discusses empirical implications. Section VI concludes the paper. 

I. Symmetric Information and Value-Maximizing Managers 

Insiders and investors have the same information on a project a firm is about to 
finance. Further, managerial risk preference has no influence on financing 
decisions. Managers' only motive is to maximize existing shareholders' wealth. 
The following simple model of a manager's financing decision is considered. The 
firm has a project that is successful with probability p. The total dollar return 
for the project is Z if it is successful and 0 if it fails. Required investment is I, 
which is financed with either debt or equity. For simplicity, the firm is initially 
all equity financed, the risk-free interest rate is zero, and the project is zero beta. 
The project has positive net present value, i.e., pZ - I > 0. Let No be the number 
of currently outstanding shares and N1 the number of newly issued shares if the 
firm uses an equity financing. Let VO be the value of existing operations not 
associated with the new project. Finally, debt is risky, i.e., Vo < I. The following 
proposition is a variant of the well-known M-M capital-structure irrelevance 
proposition. 

PROPOSITION 1: If investors know the values of the project and the firm, existing 
shareholders' wealth is Vo + pZ - I, regardless of the source of financing. 

Proof: Price per share is o + . To maximize shareholders' wealth, this 

is the price at which the manager should sell new shares to finance the project.3 
INo The number of newly issued shares is V + pz - I .After an equity financing, 

shareholders of record before the financing are entitled to their fraction, 

N + No Sof everything of value in the firm. This value is comprised of the firm's 

operations without the project plus the value of cash flows from the project itself. 

3A general cash offer of new common shares is assumed. For an analysis of rights versus 
underwritten offerings under asymmetric information, see Heinkel and Schwartz [15]. 
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Shareholders' wealth after equity financing is 

No (Vo + pZ) 

No+ INo 
Vo + pZ - I 

V + PZ (Vo + pZ) = Vo + pZ-I-Vo + NPV. 

This result illustrates that shareholders receive the expected net present value 
of the project from the financing. 

If the manager decides to use debt, the firm receives a cash inflow of I dollars 
from the sale of bonds, required investment is an outflow of I dollars, and the 
firm has a present expected value of future interest payments of I dollars. If the 
project fails, bondholders take over the firm; if the project succeeds, bondholders 
receive face value D, where this amount satisfies 

I=pD + (1 -p)Vo. 

The net effect on shareholders' expected wealth is 

Vo +pZ-I + I-(pD + (1-p)VO) = Vo +pZ-I--Vo + NPV. 

Since shareholders receive the NPV of the project under either equity or debt 
financing, they are indifferent to the manager's choice. Q.E.D. 

Proposition 1 rests on the assumptions that capital markets are efficient and 
that the firm's common shares are held in shareholders' well-diversified portfolios 
so that risk-neutral valuation of the project is appropriate. 

II. Symmetric Information and Managerial Risk Preference 

The implication of Proposition 1 is that shareholders are indifferent to a man- 
ager's financing decisions. If managers share in firm profitability through a 
compensation plan, their preferences determine firm capital-structure policy. 

Let U (U' > 0, U" < 0) be the manager's utility-of-wealth function. Embedded 
in the definition of the manager's utility function are the details of a compensa- 
tion plan by which he or she shares in firm profitability.4 Managers' utility may, 
therefore, be defined over existing owners' share of firm value. 

With symmetric information, there is little motivation for a managerial com- 
pensation plan that depends upon firm performance; managers can be paid a 
fixed wage with no additional direct or indirect costs to shareholders. The 
importance of the compensation plan arises in following sections on asymmetric 
information. With asymmetric information, if a manager is paid only a fixed 
wage and if managers are effort averse, they would undertake no real asset 

' Managerial compensation takes the form of shares or a percentage of profits. This ties managers' 
interests to shareholders. A compensation plan with stock options may or may not provide incentives 
that are consistent with shareholders' interests. Since option values increase with share-price 
variability, debt might dominate equity. 
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investment, claiming negative net present values. A compensation plan that 
depends upon firm performance is required to induce managerial effort. 

If the manager uses equity financing, expected utility of final wealth is 

p _o +_ 
- I (Vo + Z)] + (1 - p) uVo +PZ - I Vo p[VO +PZI V+) (-) Vo+ pZ 

If the manager uses debt, expected utility of final wealth is 

pU[(Vo + Z - D)] + (1 - p)U[O]. 

PROPOSITION 2: For any probability of project success, equity is preferred by the 
manager over debt financing. 

Proof: The manager's expected final wealth is invariant under either debt or 
equity financing. However, final wealth is higher under debt financing if the 
project is successful and lower under debt financing if the project fails. Second- 
order stochastic dominance ensures that, for any manager with a concave utility 
function, equity is preferred to debt. Q.E.D. 

If the manager's utility function is strictly concave, there is a strict preference 
for equity, while the manager is indifferent between debt and equity if the utility 
function is linear. 

The intuitive reason for Proposition 2 is that debt financing increases the 
"total" risk (measured by variance, for example) of equity holding in the firm. If 
the project succeeds, shareholders do better than if the firm had used equity 
financing. If the project fails, shareholders do worse than if the firm had used 
equity financing. Since both methods have the same expected value, the manager 
chooses to finance with equity. Equity financing results in a lesser variability of 
return.5 

III. Asymmetric Information and Managerial Preference 

The firm manager knows that the true probability of project success isp. Investors 
have some information on the unknown probability of success6 that is fully 
described by the probability-density function of a random variable b, f (k) > 0, 
p < 0 < 1, p < .7 All other attributes of the project and the firm are known to 

'The proposition depends upon the assumed share-ownership form of the managerial-compensa- 
tion plan. Agrawal and Mandelker [1] find that financial investment of managers in their own firms 
is dominated by share ownership. For highest ranked officers, share ownership is almost thirty times 
the value of stock options. Even with compensation plans that include, in part, stock options, 
managers are likely to prefer variance-reducing financing methods. Human capital investment is also 
likely to contribute to variance-reducing incentives. Both Treynor and Black [35] and Amihud and 
Lev [3] argue that managers pursue variance-reducing activities. 

6 It is assumed that penalties and probability of detection deter managers from using private 
information to profit from trades in their firms' securities. 

'If investors' probability of perceived project quality is defined over a region [p, p], p < 1, it is 
possible for equity to dominate debt. An example is p = p, the case considered in the previous section. 
Results in this paper hold with a greater investment in mathematical technique if investors' 
probability distribution of perceived project quality is not absolutely continuous. 
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investors. If firm management develops through time a sequence of projects of 
the above form, the density f can be interpreted to be the inherent distribution 
of quality of these projects. The manager finances the project with risky debt or 
equity or abandons it. Although it is conceivable that a manager might undertake 
a negative NPV project (and this possibility is commented on below), it is 
assumed that, because managers share in firm performance, they undertake only 
projects with positive expected net present value, i.e., p : IIZ. 

The lower bound on investors' perceived probability of project success can be 
made endogenous to the model. (This extension is given only passing considera- 
tion in this paper.) With private information, firm managers undertake negative 
net present value projects if overvalued securities sold to finance the project 
offset the effect on existing shareholders of reduced firm value resulting from the 
project. A signalling equilibrium has the property that projects that are aban- 
doned are revealed to be negative NPV and projects financed with equity are 
expected by investors to be positive NPV but can be negative NPV, while projects 
financed with debt are known to be positive NPV. If the lower bound is 
endogenous to the model, real asset investment and financing decisions are not 
independent but are jointly determined. 

Of course, the manager might sell the project. This option is ignored in this 
paper because the analysis required to investigate this possibility is sufficiently 
different from that of the debt/equity choice that it necessitates separate treat- 
ment. The decision to sell a project is taken only if the project is of low value. 
This action introduces another signal that complicates the analysis. Further, the 
manager might be willing to sell a project with negative NPV, and, still further, 
if the manager sells the project, the interests of shareholders and managers are 
not congruent. Management is willing to sell the project for a price less than its 
true value because the certainty equivalent of the project to managers is less 
than its expected value.' 

Definitions: Let SE and SB be subsets of the interval [p, 1], with SE U SB = 

[p, 1], where investors expect managers to use equity or debt financing, respec- 

tively. Let tE = E[4 140 E SE] and OB = E[t I ' E SB]. These calculations are 
investors' expected probabilities of project success if managers use equity or debt 
financing, respectively. Let E[U I p, 4E] be the manager's expected utility if the 
true probability of success is p, the manager finances with equity, and investors 
value new shares based on an expectation of project success 4E. Similarly, let 
E[U I p, HUB] be the manager's expected utility if the true probability of success is 
p, the manager finances with debt, and investors value this debt based on an 

expectation of project success 4AB. Rational-expectations signalling equilibria 
exist if there are nonempty subsets SE and SB, of the interval [p, 1], in which 

p E SE E[U I P. (E] 2 E[U I p, 4OB] and p E SB X E[ U I p, WBI E1UIp,4E]. 

I Myers and Majluf also ignore the possibility that the project might be sold. If it is included in 
their analysis, loss of firm value associated with abandoning a project with positive NPV disappears. 
Moreover, adding the possible sale of the project leads to the interesting empirical prediction that, 
when firms divest assets by sale, stock prices should increase. The intuition for this result is that the 
sale of assets is a signal that remaining assets are undervalued, and, therefore, the firm wishes to 
avoid losing part of the capital gain associated with this undervaluation to "new" security holders. 
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The following proposition establishes several properties of signalling equilibria, 
should any exist. Specifically, it is shown that the sets SE and SB are convex, 
while their interiors are disjoint. Any element in the interior of SE is lesser than 
any element in that of SB. This relationship implies that 4'E < 4LB. 

PROPOSITION 3: If signalling equilibria exist, investors' best estimate of the true 
probability of project success under equity financing, BE, is lesser than that under 
debt financing, PB. 

Proof: The first part of the proof establishes that the sets SE and SB are 
convex. Next it is shown that, in any rational-expectations equilibrium, if Pi E 
SE and p2 E SB, then pi ' P2. This inequality means that debt signals high project 
value. The implication of these two results is that 4'E < 4B. 

First note that 

E[U I p, 4E] = PU[S(VO + Z)] + (1 - P)U[SVO], 

VO + 4'EZ - I 

VO + 4bEZ a 
E[UIp, kB] = pU[Vo + Z - D] + (1 -p)U[O], 

where D = ( B). The derivative of the difference between 

E[U I p, 4BE] and E[U I p, 4B] with respect to p, 

d JE[Ulp, BE] - E[UIp, kB]j 

= IU[s(Vo + Z)] - U[sVo]l - IU[Vo + Z - D] -U[0], 

is constant with respect to p. Ignoring for the moment the possibility that the 
derivative is zero, this result means that the sets SE and SB are convex. To show 
that BE < BB, it must be shown that the above derivative is negative. Suppose 
that the derivative is not negative (that is, it is either positive or zero); this 
means that the manager's wealth if debt financing is used and the project is a 
success is less than wealth if equity financing is used. However, this is not 
possible since this would imply that expected final wealth (and firm value as 
well) is greater under equity financing than under debt financing. In this circum- 
stance, equity would always dominate debt.9 A rational-expectations signalling 
equilibrium can be characterized as a critical probability of project success, p*, 
with 4BE 4-E(P) = E[ I < p*], 4tB 4-B(P*) = E[ > p*], SE = I 0 < 
p*}, and SB = p 1 + p P. This argument means that, if a rational-expectations 
equilibrium exists, then 4BE < PB. Q.E.D. 

The following proposition establishes a sufficient condition for a rational- 
expectations signalling equilibrium. If no such equilibria exist, any financing 

' If equity dominates, the manager always uses equity. After a sufficiently long period of time, 
investors apply expectations based on equity financing for any potential bond financing. Bond 
financing is then attractive to managers if the probability of success is high. This evolution of 
expectations means that investors' beliefs that managers always use equity financing are not rational. 
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decision that investors interpret to imply a poor-quality project induces managers 
to misrepresent project quality by using alternative financing. 

PROPOSITION 4: A sufficient condition for the existence of a rational-expectations 
signalling equilibrium is that managers be sufficiently risk averse. 

Proof: A signalling equilibrium exists if there exists a probability p* E (p, 1) 
such that EIUIp*, 4E(P*)] = E[Ulp*, 4B(P*)]. Because p < 1, note that 
E[UI 1, 4E(1)] < E[U 1, cIB(1)] = E[UI 1, 1]. Since E[UJp, I4E(P)] and E[UIp, 
4IB(P)] are continuous, a sufficient condition for a signalling equilibrium to exist 
is that, for p = p, 

E[UI p, 4E(p)I = E[UI p, pI > E[UI p,' B(p)]. (1) 

The inequality does not hold for utility functions with Arrow-Pratt indices of 
absolute risk aversion (over the range of this calculation) in a neighborhood of 
zero. The inequality is satisfied, and, therefore, the sufficient condition for 
signalling equilibria is satisfied if the utility function is "sufficiently" risk averse. 
The utility function U can be made more risk averse with an increasing concave 
transformation (i.e., G' > 0, G" < 0; for details see Pratt (29]). Define G(.) = 
log(. - e). As e approaches U[0] from the left, the inequality in (1) holds with 
the utility function U replaced by the utility function G(U). If the manager is 
sufficiently risk averse (as reflected in the above utility transformation), then 
the condition for signalling equilibria, equation (1), is satisfied. Q.E.D. 

The intuition behind Proposition 4 begins with Proposition 2. Other things 
being equal (in particular, symmetric information), managers prefer equity to 
debt financing. For any equilibrium, if p E (cIE(P*), p*], then the manager sells 
undervalued equity. The manager accepts this underpricing because of equity 
preference. However, if equity is overly underpriced, i.e., p E (p*, 1], the manager 
signals this underpricing by using debt. Investors correctly interpret debt to 
imply a high-value project because they know of managers' equity preference and 
would use debt only if the probability of project success were high. A high success 
probability promises a higher return when the project succeeds if debt rather 
than equity is used. Debt is a credible signal only if manager risk aversion is 
great and, correspondingly, equity preference is strong. If risk aversion is not 
great and if investors interpret debt to mean high quality, managers use debt 
even if quality is low because aversion to financial risk is low and, as a result, 
there are no inhibitions against falsely signalling as a high-quality project with 
overvalued bonds.10 

Proposition 4 does not guarantee a unique signalling equilibrium."1 However, 
of all equilibria, the one that uses the greatest amount of equity dominates all 

" The model in this paper is similar to that of Leland and Pyle [19] in that an insider signals firm 
value by bearing risk. 

" The following example illustrates the possibility of multiple signalling equilibria. Let U(.) = 
log(.), V0 = 27, I = 100, Z = 100, and let the manager have initial wealth at 20. If ( is uniformly 
distributed over [.25, 1], there are two rational-expectations equilibria with p* at 0.39 and 0.55. 
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others"2 in the sense that managers' expected utility is greatest (for any proba- 
bility of project success) in the equilibrium with the greatest equity use. To see 

this, note that d >0(P > d(P )>0, 
dp * 'dp 

{pU[s(Vo + Z)] + (1 - p)U[sVo]l 

as 
= pU' [s(VO + Z)](VO + Z) + (1 - p)U' [sVo] Vol ' 0 Vp E [p, 1], 

and 

a 
{pU[Vo + Z- D] + (1 -p)U[O]} 

OD 
=-{pU'[Vo + Z - D]} ? ' 0 Vp E [p, 1]. 

The result that managers' utility is greatest in the equilibrium with the greatest 
equity illustrates managers' inherent equity preference. 

Signalling equilibria exist if the function E[ U I p, (DE (P)] - E[ U I p, 4DB(p)] has 
a zero for some p E (p, 1). The sufficient condition, equation (1), establishes the 
positivity of this function at p. As discussed previously, E[U I 1, 4E(1)I - 

E[UI 1, 4B(1)] = E[UI 1, 4E(l)] - E[UI 1, 1] < 0. These two results and 
continuity of the function ensure that, at the dominating equilibrium (i.e., that 
with the greatest p*), 

d {E[Ulp, 4E(P)] - E[UIp, 4B(P)PI < 0 

at p = p*. Equality in this expression is possible in the presence of multiple 
equilibria. In this case, comparative statics do not exist because the equilibrium 
disappears for small perturbations. Comparative statics in the following section 
are therefore restricted to the case where strict inequality applies. 

As a corollary to Proposition 4, it can be shown that no signalling equilibrium 
exists if the manager is risk neutral. Assume the contrary, i.e., that there exists 
a p* E (p, 1) such that p < p* @s(Vo + pZ) > p(Vo + Z - D) and p > p* 
s(Vo + pZ) <p(Vo + Z - D). However, if p = 4bE (and since 4bE < p*), the first 
inequality does not hold, and, therefore, a signalling equilibrium does not exist.13 

12 The notion of a signalling equilibrium that dominates all others is also used by Leland and Pyle 
[19] and Riley [30]. 

13 This result does not imply that debt always dominates equity if the manager is risk neutral. The 
reason that this implication cannot be drawn is that, if debt dominates equity, and as a result debt is 
always used in preference to equity, then there is no basis for the expectation that the probability of 
project success is lesser under equity than debt financing (i.e., 4E < (kB). On the other hand, assuming 
that the expectation of the probability of project success under equity financing is equal to or greater 
than the expectation of the probability of project success under debt financing also leads to managerial 
behavior that is inconsistent with the expectations of investors. 
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If manager risk aversion is low, the incentive to misrepresent low-quality projects 
is not abated by aversion to financial risk. 

The nonexistence of a signalling equilibrium, when managers are risk neutral, 
is true even though capital gains (that result when investors learn of the true 
project-success probability) are lesser on bonds than on newly issued shares.'4 
This relationship between capital gains on bonds and equity is misinterpreted by 
Myers and Majluf [28] to mean that risky debt is always preferred to equity.15 
What can be concluded from this relationship is that no rational-expectations 
equilibrium is possible with debt or equity financing if the firm's operational 
objective is to maximize value. This conclusion is consistent with Heinkel [14], 
who establishes necessary and sufficient conditions for costless'6 capital-structure 
signalling models. Assuming value-maximizing behavior, Heinkel shows that one 
condition for costless capital-structure signalling is that capital gains (associated 
with revelation of unknown firm quality) on debt are positive while capital gains 
on equity are negative. This condition is restrictive,17 and, since capital gains on 
both equity and debt are positive in both this paper and Myers and Majluf, in 
neither case does a signalling equilibrium exist (assuming a risk-neutral manager 
or a value-maximizing firm). 

A costless signalling equilibrium exists in the model if "double-liability" com- 
mon stocks are issued. Double-liability common stocks have the property that, if 
the firm goes bankrupt, common shareholders are bonded to make an additional 
contribution of funds to creditors. If the sum of fixed assets in the firm and the 
bonded additional contribution is greater than the original issue value of bonds, 
then a costless signalling equilibrium exists. Since, in this case, capital gains and 
losses with respect to changes in the unobserved component of firm value are 
opposite in direction for common shareholders and bondholders, the results of 
Heinkel [14] can be invoked to guarantee a signalling equilibrium. A firm with a 
low-quality project does not attempt to misrepresent itself as a high-quality firm 
by using debt financing because, if it does and the project fails (which is more 
likely with the low-quality firm), shareholders are forced to make the bonded 
additional payment. Only firms that are most certain that they will not incur 
this penalty use double-liability securities. 

1 Showing that capital gains on bonds are less than those on newly issued shares is the same as 
showing that, after financing, the true value of the firm (i.e., assuming that the probability of project 
success is revealed) increases faster for a change in the probability of project success if debt is used 
rather than equity. In other words, 

a 
s(Vo + pZ) ' - p(Vo + Z - D). 

It is easy to show that this inequality holds. 
1 The conclusion of Myers and Majluf that risky debt financing is preferred to equity financing is 

independent of their assumption that insiders have more information on both the returns to assets 
in place and a project to be financed. 

16 In the current paper, it is easy to show that shareholders' expected wealth is the same in the 
signalling equilibrium as with exclusive debt or equity use. The equilibrium is, therefore, costless. 

1 A similar condition is obtained by Brennan and Kraus [6], who show that, if a firm signals its 
earnings distribution from among a set of earnings distributions that are ranked by first-order 
stochastic dominance with a single security and if a costless signalling equilibrium exists, the value 
of the security cannot be monotone in the true earnings of the firm. 
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A fundamental feature of Proposition 4 is that the signalling equilibrium is 
less than fully revealing. That is, investors cannot ascertain with certainty firm 
value. This feature results because managers in the firm finance the project 
entirely with equity or entirely with debt. One might wonder whether this 
assumption is restrictive. It is relatively easy to show that the combination of 
pure debt and pure equity financing always dominates a mixture of debt and 
equity financing as a signal of firm value. Only an outline of the proof is given 
here. Because the manager's utility (and firm value as well) increases most 
rapidly for an increase in the true probability of project success for debt financing, 
less rapidly for a mixed financing, and least rapidly for an equity financing, any 
signalling equilibrium has the property that investors' best estimate of the true 
probability of project success is least under equity financing, greater under a 
mixed financing, and greatest under a debt financing. At the same time, at the 
probability of project success for which the manager's expected utilities under 
pure debt and pure equity financing are equal (given investors' expectations), the 
manager's expected utility under a mixed financing is lesser. This is true even if 
there is no probability of default on debt associated with the mixed financing. 
This result, combined with the sensitivities of the manager's expected utility 
with respect to the true probability of project success under the three financing 
options, ensures that, for any probability of project success (given investors' 
expectations under the three financing methods), the manager's utility under one 
of either pure debt or pure equity financing is always greater than the manager's 
utility under a mixed financing. In other words, a mixed financing is a "lemon" 
with respect to a strategy of either pure debt or pure equity financing. This 
argument means that an equilibrium with debt, equity, and mixed debt and equity 
financing does not exist. 

IV. Comparative Statics 

The relationship between financing and various firm characteristics is studied in 
this section. None of the comparative-static changes affect investors' probability 
density of perceived project quality'8 f (4) > 0, p c 4 < 1, p < 1. The critical 
probability of project success, p*, that establishes the regions in which the firm 
uses equity or debt financing represents the firm's relative use of debt. Over a 
sequence of similar projects, the critical probability represents the propensity of 
an individual firm to use debt or equity. 

A. Collateral Value Decreases Debt Use 

The value of the firm's operations not associated with the project, Vo, is the 
collateral value of risky debt. 

PROPOSITION 5: Firms' debt use decreases with the collateral value of risky debt. 

' Other than their effects on investor expectations, 4E and %B, perturbations in investors' 
probability density of perceived project quality have no effect on managers. Changes that affect the 
mean or mean-preserving spreads in this distribution can either increase or decrease either 1E or I'B- 

Such changes, therefore, have differing effects on financial structure. A mean-preserving spread 
where probability is massed at the extremities of the distribution's support, p and 1, decreases (E 

and increases 4B and, therefore, increases debt use. 
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Proof: Define 

F(p) = tElUIp, E(P)I - E[UIp, 4B(p)]. 

The effect of collateral value on financing is then determined by 

dp* __F(p)/dVo IP=P 
dVo OF(p)/Op IP=P* 

In Section III, it was established that OF(p)/Op IP=P* < 0 and, therefore, that 
sign(dp*/dVo) = sign(dF(p)/d Vo Ip=p*). Note that 

OF(p)/OVojI=p* = p*U'[s(Vo + Z)] O{s(Vo + Z)} 

+ (1 -p*)U'[svO] dV p*U o[V+Z-D]{1-D } (2) 

The terms { ( d )} X t Vol, and 1- are positive; the managerial utility 

function is concave; and, because both s(Vo + Z) and sVo are less than VO + Z - 
D, equation (2) is positive if 

* Os(Vo + Z)j + (1P*) >V? >P*/4B. 

More explicitly, 

iVo Vo + bEZ -I IZP * *IB 
(VO + 4EZ) + VO + 4'EZ (VO + (kEZ)2~ 

Simplifying, 

+(P* 
- 4E)IZ 

1 + (VO + EZ)2 2 p 

Since IE < p* - 4B, this inequality holds. Q.E.D. 

The intuition behind Proposition 5 rests on changes in underpricing of equity 
and overpricing of debt at the margin between the firm's use of debt and equity. 
The true value of newly issued shares, given that investors have valued equity 
based on their expectation, 4'E, iS 

(1 - s)(VO + PZ) = I(VO + PZ) v p E [p, p*], 
VO + 4DEZ 

while the price that was paid for these shares is L Equity underpricing is, 
therefore, 

IZ 
+p 

- 4)B) > 0 v p E [(DE, P*]- (3) 
VO + 4EZ- 

For p GE [4E, p*], shares have been underpriced, and, for p E [ P, kEl, shares 
have been overpriced. In the area of marginal equity use (i.e., underpricing), an 
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increase in the value of assets in place Vo reduces equity underpricing. Since 
managers have a natural preference for equity (Proposition 2) and only switch 
to debt if there is serious underpricing of equity, a reduction in equity underpric- 
ing induces increased equity use. The intuitive reason for reduced underpricing 
is, in part, that new shareholders are purchasing claims on the firm's fixed assets, 
the value of which is known. Underpricing of securities used to finance a project 
that makes up a small portion of the total value of the firm is not a serious error 
for the firm. 

If the manager uses debt and if p E [p*, hB], debt is overpriced, while, if p E 
[4?B, 1], debt is underpriced. Given that the manager finances with debt, the 
overpricing of bonds is 

p (1-4BV + (1 -p)Vo - I C 0 V p E [p*, 'B] (4) 

The derivative of this expression with respect to Vo is 

"'B >, 0 V p E [p*, 4B]* 

If p E [p*, "'B], increased collateral value decreases the overpricing of debt. At 
the margin, decreased overpricing of debt reduces the attractiveness of bonds to 
managers. 

The intuition for reduced bond overpricing is that, in the region of bond 
overpricing, investors have overestimated the probability of project success. This 
error is less serious (reduced bond overpricing) if collateral value of debt is higher. 
In other words, even if the firm goes bankrupt, the bondholders take over a firm 
with substantial value, and, therefore, misestimation of the probability of project 
success is a less serious problem. As the collateral value of debt approaches the 
required investment on the project, misestimation of the probability of bank- 
ruptcy does not affect shareholders at all. 

The above two results, that, at the margin between equity and debt use, both 
equity underpricing (undesirable for managers) and bond overpricing (desirable 
for managers) are reduced with increases in assets in place, mean that there is 
an incentive for managers to use increased equity and, correspondingly, decreased 
debt. Increased collateral value of debt reduces the mispricing of all securities. 
This reduction moves the asymmetric-information problem toward the symmet- 
ric-information problem of Section III, where managers' equity preference dom- 
inates. Reduction in the significance of security mispricing leads managers to use 
more of their preferred security equity and, correspondingly, lesser debt. 

Early in Section III, it was mentioned that it is possible to make the lower 
bound on investors' perceived probability of project success, p, endogenous to 
the model. However, this lower bound represents a negative NPV. Managers 
undertake projects with low probabilities of success regardless of negative NPV 
because the benefit of overvalued equity sold to finance the project offsets for 
existing shareholders the effect of reduced firm value from the project itself. As 
fixed assets in the firm increase, investors' estimate of the minimum possible 
probability of success for a project to be financed increases. The intuition for 
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this result follows from equation (3). If p E [p, kEI, the firm has sold overvalued 
equity. A sale of overvalued equity is attractive to managers and encourages its 
use in this region. However, as fixed assets increase, overvaluation of equity 
decreases and discourages its use. 

Notice that, even if the firm can issue default-free debt, the firm finances with 
equity if the true probability of project success is sufficiently low. In other words, 
there remain regions in which the firm uses debt or equity financing. Even though 
bonds are always correctly priced, managers use equity because of their inherent 
preference for this type of financing. Managers switch to riskless debt financing 
only if the underpricing of equity is sufficiently severe. This result is in contrast 
to Myers and Majluf, who claim that firms always use default-free financing 
before risky financing. The reason for the difference in these two results is the 
effect of managerial preference on financing activities in the current paper. 

If an increase in fixed assets affects managerial risk aversion with respect to 
decisions made for the firm in the same way an increase in personal wealth 
affects personal risk aversion and if increased fixed assets decrease managerial 
risk aversion, it is possible for increased use of default-free debt to result from 
increased fixed assets. The reason for this possibility is that managers become 
less averse to the more risky security. On the other hand, if the effect of fixed 
assets on managerial risk aversion is not great, the effect of decreased equity 
underpricing (at the margin) dominates and the use of equity increases; corre- 
spondingly, the use of default-free debt decreases. In the case of risky debt, 
mispricing of securities always dominates the effect of fixed assets on managerial 
risk aversion. 

Notice that the expression for the underpricing of equity, equation (3), is 
convex, while the expression for the overpricing of bonds, equation (4), is linear 
in the value of fixed assets. The strength of the effect of mispriced equity 
decreases with fixed assets, while the strength of the effect of mispriced bonds is 
unaltered. These factors imply that the relationship between the value of fixed 
assets and the critical probability of project success, p*, tends to be increasing 
concave; These relationships can be interpreted to mean that a firm's ability to 
finance with equity is enhanced to the greatest extent, for an increase in fixed- 
asset value, for smaller rather than larger firms. This result can be interpreted 
to mean that the ability of a private firm to "go public" is affected by the size of 
fixed assets. The greatest hindrance to small firms "going public" is informational 
asymmetries. Without these asymmetries, there would be no difference between 
the abilities of small and large companies to finance with equity. The problems 
of asymmetric information are alleviated by fixed assets. 

In Proposition 5, no firm value was lost because of the manager's financing 
decision. This assumption means that financing choice is dominated by mana- 
gerial preference. However, if firm value is lost through bankruptcy, there is an 
aversion to debt that decreases its use.19 

19 All simplified models of reality have bounds on their area of applicability. The following corollary 
treads close to these bounds since the signalling equilibrium is no longer costless. The region over 
which shareholders would like to signal (credibly) high firm value is not the same as the region in 
which managers would like to signal. Because of managers' preference for equity, shareholders would 
view managers as using too little debt. The interests of managers and shareholders are not congruent. 
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COROLLARY TO PROPOSITION 5: A decrease in asset (in place) value that results 
from bankruptcy reduces debt use. 

Proof: Let Vo - Co (CO < Vo) be the loss of assets in place that is caused by 
bankruptcy. Collateral value of debt is CO, and face value is 

D = I-(1 - tB)CO 
SI'B 

Since sign dp* ) = sign(OF(p)/OCo Ip=p*) and 

dF(p)/ICo C p=p* = p* U'[Vo + Z - D] D 

-p*U [Vo + Z - DJ(1- (B)/4B < O? 

bankruptcy costs reduce debt use. Q.E.D. 

B. Risk Aversion 

Although not surprising, the following proposition is included for completeness. 

PROPOSITION 6: An increase in managerial risk aversion increases equity use. 

Proof: Define X1 = U[s(Vo + Z)], X2 = U[sVo], Y1 = U[Vo + Z - D], and Y2 
= U[O]. The marginal probability between equity and debt use, p*, satisfies 

p*X1 + (1 - p*)X2 = p*Y1 + (1 - P*)Y2* (5) 

Consider a more risk-averse manager with utility function G[U] (G' > O G" < 
0). Because of equation (5) and the relations Y2 < X2 < X1 < Y1, second-order 
stochastic dominance ensures that 

p*G[XI] + (1 - p*)G[X2] - tp*G[Y1] + (1 - p*)G[Y2]1 > 0. 

This expression is decreased by increasing p*, and, therefore, equity use in- 
creases. Q.E.D. 

C. Higher Interest Rates Increase Debt Use 

If the one-period cash flows from existing assets and the project are Vo and Z, 
respectively, and if R is one plus the one-period riskless interest rate, then the 
capitalized values20 of existing assets and project return (if the project succeeds) 
are Vo/R and ZIR. Since share price before an equity financing is [(VO + bFEZ)/R 
- fl/No, existing owners' share of the firm is 

VO + 4EZ - RI 
VO+ EZ 

The present value of total dollar returns is s(V0 + Z)/R if the project succeeds 

2' Alternatively, Vo and Z can be interpreted as perpetual cash flow earnings from existing assets 
and from the project (if it is successful). The amounts Vo/R and ZIR are the corresponding capitalized 
values, where R is reinterpreted to be the interest rate rather than one plus the interest rate. 
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and sVo/R if the project fails. rhe face value of debt is D = RI - (1 - 
4~B) Vo 

The present value of bond payments is DIR if the project succeeds and VO/R if 
the project fails. The marginal probability of project success, p*, satisfies 

p* U[s(Vo+ Z)] + (1 - )[ R ] 

=P +RZ ] + (1 - p*)U[O]. (6) 

PROPOSITION 7: Increased interest rates increase firms' debt use. 

Proof: Since 

0 s(VO+ Z)] Vo+z 
fR R - _2 _ 

cl rsVOl _VO 

49R R R R2 

and 

O Vo+Z-D VO + BZ 
49R R J BR2 

and since sign(dp*/dR) = sign(OF(p)/IR IPP*), the sign of 

_ _ _ V 0V 0 + B Vo+ R2 +p*Uf[DiI Vo (BRZ 7 
-p* U' [El I 2 - (1 - p*)U [E2I - +PUq (7) 

where El= -s0s(V + E2 = sRV Vo + Z - D must be determined. R R'I 
Multiplying by bBR2, equation (7) reduces to 

.-..p*U [E]B(VO + Z) - (1 - p*) U [E2I]BVO + p* U [Di](Vo + 4PBZ). (8) 

Because of the concavity of the utility function, equation (8) is lesser than 

-U' [El]B(Vo + p*Z) + U [Dl]p*(Vo + 4bBZ). 

This expression is lesser than 

U'[DiI (p* - 4bB) Vo} < 0. Q.E.D. 

Following the intuition developed in Subsection A, debt usage increases if, for 
P E [4E, p*], the underpricing of equity increases and if, for p E [p*, 4'B], the 
overpricing of debt increases. The underpricing of equity is 

p(1 - s) o + z V0 p(1 -s) R + (1 -p)(1 - s) V - -IV P E [~E, P*I. 
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Since 1 - s + RIZ' this expression reduces to 

VO + _EZ ? V P E [-E, 
p*]. 

Because this expression is independent of R, interest rates have no effect on 
equity mispricing. Increased interest rates mean that new shares must be sold at 
a lesser price and that new shareholders receive an increased share of the firm. 
The benefit to new shareholders of increased interest rates is exactly offset by 
reduced present value of assets in place and project returns. 

The overpricing of bonds is 

RI - (1 - %DB)VO V0 [p, 4B] 
4'BR + (1- 

)'K-BI 
0V 

(PBR ~R 
The derivative of this expression with respect to R is 

(P - (B) 

BR2 Vo O V p E [p*,, BI. 

Increased interest rates intensify bond overpricing. In the region of bond over- 
pricing (i.e., p E [p*, 4'B]), investors overestimate the probability of project 
success. With increased interest rates and increased magnitude of financial loss 
if the project fails, overpricing of bonds is more pronounced. 

Since increased interest rates increase the overpricing of bonds and have no 
effect on equity mispricing, there is an incentive for managers to increase debt 
use. 

D. Capital Intensity 

The effect of the magnitude of the capital investment I, (IIZ < p), on financial 
structure is considered. 

PROPOSITION 8: An increase in project capital investment increases debt use. 

Proof: The effect of capital intensity on financial structure is determined by 
the sign of 

OF(p)/8IJp=p-- = p*U'[El] V0 + Z 

V0 + 4')E Z 

p( - ) UU[E2] V0 - + U [Dl]p*/B, Vo + 4)EZ 

< -U'[E1] - + PEZ P*/B}B < 0. Q.E.D. 

Underpricing of equity, given by equation (3), increases with investment, while 
the overpricing of debt, given by equation (4), increases with investment, and, 
therefore, an increase in the scale of the capital investment increases debt use. 
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Large investments require that new shareholders receive a larger percentage of 
the firm and, therefore, that they are entitled to a larger percentage of equity 
underpricing. On the other hand, increased face value of debt associated with the 
scale of investment accentuates bond overpricing. Both effects contribute to 
increased debt use. 

V. Empirical Implications 

Asquith and Mullins [4], Dann and Mikkleson [7], and Mikkleson and Partch 
[21] have found significantly negative share-price movements on the announce- 
ment of common stock financings. This result is consistent with the signalling 
equilibrium in this paper that predicts that equity financing is a signal of "bad 
news". Dann and Mikkleson [7], Eckbo [9], and Mikkleson and Partch [21] also 
find a smaller, but not statistically significant (at the five percent level), fall in 
share price associated with the announcement of straight debt financing. The 
fall in share price is inconsistent, while the result that debt financing is more 
favorably received by investors is consistent, with the signalling equilibrium in 
this paper. These less than conclusive results indicate the need for a more 
comprehensive study of share-price effects of bond financing. Attention should 
be paid to the types of firms included in such a study. The above papers are 
indiscriminate in their choice of firms. If one were to use only firms with large 
research and development expenditures (i.e., firms where information asymmetry 
is undoubtedly more important), the positive bond-financing signal predicted in 
this paper might be revealed. Dann and Mikkleson also show a significantly 
negative share-price effect of convertible bond issues. Since convertible debt is a 
hybrid security with some of the characteristics of both debt and equity, the price 
effects of announcement and issue are affected by conversion restrictions. If 
these restrictions are severe, a convertible bond is essentially straight debt, and 
results in this paper predict a positive price effect. If conversion restrictions are 
mild, the convertible bond is more like equity than debt, and price decreases 
should be prominent. More exacting hypotheses are required before the results 
of Dann and Mikkleson can be used as a basis for understanding firms' financing. 

To ascertain the relative predictive ability of the current paper against the 
paper of Myers and Majluf, one might consider the different implications they 
have for riskless debt financing. Myers and Majluf would predict that there is no 
share-price effect of riskless debt financing because, if the firm can finance 
risklessly, it always does so and, as a result, there is no information content to 
this financing. In the current paper, firms that can finance risklessly do not 
always do so, and, when they finance with equity, there are negative effects on 
share price. On the other hand, if the firm finances with riskless debt, there are 
positive share-price effects. 

The importance of the current paper for empirical research is that it provides 
more precise predictions on debt/equity signalling than previously available. On 
the one hand, these hypotheses help explain firms' financing decisions, and, on 
a broader level, they provide opportunity for evaluating signalling methodology 
in financial economics. 
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Proposition 5 in this paper predicts that collateral value decreases debt use. 
This proposition is difficult to test directly because large fixed assets are likely 
to be associated with both symmetry of information between managers and 
investors and lesser bankruptcy costs and, as a result, increased debt use. This 
view is consistent with Marsh [20], who finds that larger firms tend to use 
proportionally more debt. However, if Proposition 5 is combined with Proposition 
8, a testable prediction is obtained. Proposition 8 predicts that the larger the 
investment, the more likely is debt use. Together, Propositions 4 and 8 predict 
that the higher the ratio of investment to fixed assets, I/Vo, the greater the 
likelihood of debt use. At the same time, the larger the investment/fixed asset 
ratio, the less likely the possibility that the financing is required to cover a firm's 
(possibly temporary) inability to pay target dividends from cash savings. This 
inability is a negative signal of firm value. (See Miller and Rock [23].) 

Marsh [20] and others have documented a tendency for firms to use equity 
financing after an increase in share price and strong overall market performance. 
Most authors attribute this association to firms' attempts to time financing 
decisions with favorable market conditions. There is no evidence that these 
attempts are successful. Timing is inconsistent with capital market efficiency. 
However, Proposition 7 in this paper can be interpreted to be consistent with 
apparent market timing without resorting to explanations related to delusions of 
financial managers. If increased share prices and strong market performance are 
the result of decreased interest rates, Proposition 7 is directly applicable and 
predicts a relative increase in equity financing. This prediction results from 
decreased bond overpricing and is not the result of irrational financial behavior. 
With this interpretation of market timing, an indirect test of Proposition 7 is to 
compare capital-structure changes between firms with and firms without large 
research and development expenditures. There is little value to market-timing 
adjustments in capital structure if information is largely symmetric between 
managers and investors. On the other hand, other things equal, capital-structure 
changes should be most sensitive to market conditions for firms with large 
R & D expenditures. For these firms, mispricing of securities is most pronounced. 

Proposition 7 can also be given empirical content if it is interpreted in terms 
of the maturity of bonds a firm might use. For example, if a firm uses original- 
issue discount bonds, an increase in the riskless rate of interest in Proposition 7 
reflects a longer maturity bond. Since the riskless interest rate and the critical 
probability are negatively related, this can be interpreted to mean that only very 
high-quality firms finance with short-term debt. The empirical implication is 
that short-term debt financing is a relatively more encouraging signal of firm 
quality than is long-term debt financing. 

VI. Conclusion 

It might appear that the assumption in this paper that there are only two states 
of nature for the real asset project is restrictive. However, project returns could 
also be used as the source of uncertainty with similar results. Moreover, the 
assumption that there is only one source of project uncertainty is not restrictive. 
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As Sick [33] points out, it is ultimately the value of the firm (which is a scalar 
random variable) that is the object of signalling. Only the compound effect of 
uncertainty on market values is important for signalling. 

If assets in place (not associated with the project) are random and cannot be 
spun off from the project itself, the results of Myers and Majluf [28] become 
relevant. In some states of nature, the project may be abandoned even though it 
has a positive net present value. 

The central assumption that generates the major results in both this paper 
and Myers and Majluf [28] is that financial signalling is less than fully revealing. 
On the one hand, this is restrictive; in some instances, managers sell undervalued 
securities. These occasions create managerial incentives to search for more 
complex or additional methods of signalling. If firms maximize value, it is unlikely 
that such search leads to full revelation of firm value. Heinkel [14] shows that 
fully revealing and costless signalling equilibria exist under restrictive assump- 
tions. On the other hand, if managers maximize utility, a fully revealing signalling 
equilibrium implies that investors can ascertain with perfect certainty either 
managerial risk preferences or the implications of financial signals for firm value. 
These requirements are stringent. At the same time, to abandon the view that 
managerial risk preferences affect financial decisions is too strong a reaction; 
managers have risk preferences, they affect managerial decisions, and investors 
are undoubtedly aware of this. A less than fully revealing signalling equilibrium 
is a compromise between the restrictive information-processing requirements of 
a fully revealing signalling equilibrium and the extreme view that investors ignore 
their understanding of the implications of managerial preferences for security 
valuation. This compromise illustrates a general methodological problem in 
economic analysis. As observed by Haltiwanger and Waldman [11], "A recurring 
controversy in economic thought concerns the conflict between the assumption 
of rationality and the view that economic agents have limited capacities to 
process information." Any method of signalling is unlikely to be sufficiently 
precise to reveal firm value exactly. Less than perfect signalling can be interpreted 
to be the result of bounds on investors' ability to correctly interpret financial 
signals. In this sense, a less than perfectly revealing rather than a perfectly 
revealing signalling equilibrium is likely to have close correspondence with 
empirical results. To the extent that fully revealing signalling is not possible, the 
implications of this paper for financial structure are relevant. 
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