
American Finance Association

Moral Hazard and Adverse Selection: The Question of Financial Structure
Author(s): Masako N. Darrough and Neal M. Stoughton
Source: The Journal of Finance, Vol. 41, No. 2 (Jun., 1986), pp. 501-513
Published by: Blackwell Publishing for the American Finance Association
Stable URL: http://www.jstor.org/stable/2328450
Accessed: 26/11/2009 08:28

Your use of the JSTOR archive indicates your acceptance of JSTOR's Terms and Conditions of Use, available at
http://www.jstor.org/page/info/about/policies/terms.jsp. JSTOR's Terms and Conditions of Use provides, in part, that unless
you have obtained prior permission, you may not download an entire issue of a journal or multiple copies of articles, and you
may use content in the JSTOR archive only for your personal, non-commercial use.

Please contact the publisher regarding any further use of this work. Publisher contact information may be obtained at
http://www.jstor.org/action/showPublisher?publisherCode=black.

Each copy of any part of a JSTOR transmission must contain the same copyright notice that appears on the screen or printed
page of such transmission.

JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of
content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms
of scholarship. For more information about JSTOR, please contact support@jstor.org.

Blackwell Publishing and American Finance Association are collaborating with JSTOR to digitize, preserve
and extend access to The Journal of Finance.

http://www.jstor.org

http://www.jstor.org/stable/2328450?origin=JSTOR-pdf
http://www.jstor.org/page/info/about/policies/terms.jsp
http://www.jstor.org/action/showPublisher?publisherCode=black


THE JOURNAL OF FINANCE * VOL. XLI, NO. 2 * JUNE 1986 

Moral Hazard and Adverse Selection: The 
Question of Financial Structure 

MASAKO N. DARROUGH and NEAL M. STOUGHTON* 

ABSTRACT 

This paper looks at the moral hazard and adverse selection problems confronting an 
entrepreneur offering securities to an uninformed, but competitive financial market. 
The adverse selection aspect of the problem is generated by the unobservable entrepre- 
neur's ability to transform effort into value. Moral hazard arises because the investment 
decision is made subsequent to financing. We consider the joint use of both debt and 
equity, and characterize the equilibrium relation between capital structure and unob- 
servable attributes. It is shown that: (1) investment and financing are not separable; (2) 
there is an underinvestment problem for "better" firms; and (3) simultaneous use of 
both debt and equity can resolve this difficulty. We also establish a connection between 
expected terminal firm value and debt-promised payment level and between share 
retention and standard deviation. 

AGENCY PROBLEMS IN CORPORATE finance originated with the influential papers 
of Jensen and Meckling [11], Myers [17], Ross [21], and Leland-Pyle [14]. They 
show that the market imperfections induced by unobservable actions, lack of 
contracting ability, and information asymmetry generally lead to second-best 
outcomes in which the distribution of corporate ownership is achieved only at 
significant cost. These costs take the form of excessive perquisite consumption, 
overinvestment, underinvestment, and incomplete diversification of personal 
investment portfolios. 

Moral hazard and adverse selection comprise two forms in which agency 
problems may take shape. Arrow [1] equates these two terms with hidden action 
and hidden information, respectively. Moral hazard arises when the action 
undertaken by the agent is unobservable and has a differential value to the agent 
as compared to the principal. Adverse selection problems arise when the agent 
has more information than the principal. The resolution of such difficulties has 
been explored in a number of contexts with both signals and contingent contract- 
ing mechanisms. These definitions exclude certain agency problems in the 
delegation literature for which the preference incongruity results from a lack of 
precommitment rather than some exogenous feature of the model. In corporate 
finance, one would thus identify the Jensen-Meckling paper with moral hazard 
because perquisites enter the insider's objective differently from outsiders, while 
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Irvine. The second author's research was partially supported by Grant Number 410-83-0786 R-1 from 
the Social Sciences and Humanities Research Council of Canada. This paper was presented at the 
1984 meetings of the Western Finance Association in Vancouver and at the 1985 European Finance 
Association meetings in Bern. We thank Kose John and Frans Tempelaar for their comments at the 
meetings. 
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the underinvestment problem by Myers would be considered in the delegation 
category since the preference incongruity is induced only by the assumed con- 
tractual terms. 

While moral hazard and adverse selection have been extensively analyzed as 
separate problems, an integration of these two questions now seems in order. 
This paper takes a step towards that objective as related to the capital structure 
of the firm. In the model described here, a principal-agent formulation of the 
type pioneered by Mirrlees [15], Spence and Zeckhauser [23], and Ross [20] is 
employed along with the additional ingredient that the agent is assumed to 
possess a set of unobservable attributes. Taking the principal in our model to 
represent the collective financial market and the agent to be an entrepreneur 
desiring to sell claims on his or her enterprise, the agent's unobservable attributes 
may be thought of as indicators of quality, productivity, or efficiency at translat- 
ing effort into output. Thus, it is beneficial to entrepreneurs in this model to 
communicate their attributes through the indirect means available to them- 
selecting their capital structure and retained ownership level. This is the adverse 
selection aspect. Moral hazard arises because the entrepreneur must combine 
unobservable effort with the proceeds of outside investment in order to produce 
value that can be shared among the claimants. Our viewpoint differs from those 
studies that focus on unobservable perquisite consumption, lack of monitoring, 
or bonding ability with respect to the proceeds from outside investment. Rather, 
we have chosen to focus on the problem of motivation and not the problem of 
avoiding temptation. 

We consider the moral hazard cum adverse selection problem in a context 
involving the simultaneous issuance of both debt and equity. The nonlinear "call- 
option" payout profile of equity has a number of desirable features. For one thing, 
the convex pattern motivates the entrepreneur to invest his or her own human 
capital along with the outside financing. In addition, the debt level in conjunction 
with the equity share can resolve adverse selection by sorting firms according to 
their characteristics. In considering the debt/equity case, we show existence of a 
capital structure equilibrium, even though such an equilibrium may not obtain 
under a simple capital structure. We also derive the form of the equilibrium to 
show that there is a specific relationship between debt-promised payment level 
and the mean of the return distribution, while equity retention and standard 
deviation are inversely related. 

Aside from the fact that ours is a moral hazard rather than a delegation 
problem, our paper differs from several existing works with respect to the 
important issue of risk-sharing. This can be illustrated by the early and.somewhat 
preliminary research undertaken by Haugen and Senbet [9]. They showed that 
with complete markets and value maximization, the simultaneous problems of 
perquisite consumption and the adverse selection problem of eliciting return 
distribution could be costlessly solved under a wide variety of circumstances. 
Most of these dealt with a "moving support" property of the payoff distributions 
but the results were extended to cover somewhat more general cases as well. 
Agency problems are often not problems at all with maximization of value because 
this is tantamount to risk-neutrality on the part of the agent. And it is well 
known (Shavell [22]) that, with an unrestricted contract space, agency problems 
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can be averted by simply letting the agent absorb all risk. Although this propo- 
sition does not extend trivially to the corporate finance environment because 
limited liability does impose some restrictions on the effective contract space, 
Haugen and Senbet show that put and call options can still eliminate the agency 
problem. Therefore, as they note, "the[ir] solutions to the problems of agency 
and informational asymmetry play no role in the determination of the financial 
structure of the firm, and hence, in any framework which evokes these assump- 
tions, they cannot be used to rationalize the positive theory of corporate finance." 

Another case is illustrated by John and Kalay [12] where they show that 
precommitment not to pay dividends can costlessly solve the agency problem of 
debt contracts as well as asymmetry of information regarding the investment 
opportunity set. Again, the key is the "risk-neutrality" of insiders. The only 
paper to illustrate the properties of a true second-best situation is that of John 
and Williams [13] where they show that agency costs can actually be necessary 
to the establishment of a signalling equilibrium. Since their model also abstracts 
from the risk-sharing incentive of external financing, it would seem that financial 
structures more complex than those considered in their paper might resolve the 
agency problem and therefore lead to nonexistence of the signalling equilibrium.1 

The main purpose of our paper is to provide a characterization of equilibria 
under moral hazard-adverse selection in which financing externally is rationalized 
by the incentive to shed risk. Financial contracts are optimal in our model 
(subject to the payout characteristics of debt and equity). Hence, the residual 
agency costs are real and are not due to some exogenously imposed constraint on 
external financing requirements. Our results show that the diversity of capital 
structures commonly observed can be reconciled as a natural response to the 
presence of heterogeneous investment opportunities and the delegation of finan- 
cially relevant actions to the manager (or entrepreneur). In this model, each firm 
can be expected to select the financial policy tailored for it by the outside market. 
In so doing, a rational tradeoff among incurring excess risk, providing effort 
incentives and communicating private information, is made. 

Our paper starts with the problem formulation in Section I. The entre- 
preneurial effort inducement is solved in Section II. Properties of the financial 
market valuation are derived in Section III. The equilibrium is derived in Section 
IV, and the properties explored in Section V. Conclusions are given in 
Section VI. 

I. Problem Formulation 

We consider the problem of a competitive financial market pricing a package of 
claims on a firm controlled by a single owner-manager. Prior to the offering date, 

1 There are two additional papers that deal with the moral hazard-adverse selection problem in 
other contexts. Holmstrom and Weiss [10] develop an explicit solution for a model with a two-state 
outcome space. Baron [3] develops a model of the investment banking contract between a firm and a 
dealer by assuming that the latter is informed while the firm is not. His analysis is limited by the 
restriction to contracts linear in the information communicated in a direct revelation game. Financial 
market contracts seldom have this type of linearity. 



504 The Journal of Finance 

time zero, the entrepreneur alone is "informed" about the parameters ,u and a 
(continuously distributed over support [#L, MH] and [UL, 'fH], respectively) which 
represent the mean and standard deviation of the entrepreneur's marginal 
product of effort at time one, p. Proceeds from the issuance of securities fall 
under the jurisdiction of the entrepreneur, who chooses the level of investment 
to adopt and the level of personal effort commitment.2 Investment returns are 
assumed to follow a simple additive production function in which effort increases 
expected values without any effect on the variance. Outside investors in the 
competitive financial market price the security package based on the observable 
capital structure at time zero. 

In game theoretic terminology, there are three "moves" in this game of 
incomplete information: 

1. Entrepreneur chooses capital structure (s, 5) according to individual ability 
(it, a). This defines a strategy s(,u, a), 6(M,u a); 

2. Financial market sets value, v, as a function of security structure (s, 5) 
following a strategic rule given by v(s, 5); 

3. Entrepreneur commits effort level p to production. This defines a mapping 
p(v, ,u, co, s, a); 

where s denotes the retained equity ownership, and a represents the payment 
promised to debtholders next period. Because debt has absolute priority, equity 
takes the usual form of a call option on the firm's terminal value with a striking 
price equal to debt-promised payment. The payoffs are given at time one by the 
(uncertain as of time zero) shares of terminal value held by the entrepreneur and 
outside investors, respectively. Financial market investors are risk-neutral while 
entrepreneurs maximize a utility function exhibiting constant absolute risk 
aversion.3 We define the following notion of an informationally consistent 
equilibrium (Riley [19]): 

An Informationally Consistent Nash Equilibrium4 (s, 6)*, v*, p* is a triple such 
that p* is utility maximizing given (s, 6)* and v*; (s, 6)* is utility maximizing 
given v* and p*; while v* is exactly equal to the expected financial market 
share of terminal value (a competitive consistency condition). 

We now analyze the equilibrium by considering, in reverse order (3, 2, 1), the 
optimal moves of each player as explained above. 

'All the capital for the firm is being raised through external financing. That is, the entrepreneur 
is bringing effort and not capital of his/her own to the venture. 

3 Restriction to risk-neutrality does not involve any substantive content reductions. In most 
competitive utility-based pricing models, aggregation implies conditional risk neutrality anyway (e.g., 
CAPM unsystematic risk not priced). 

4 Notice that we are not allowing the selection of security structure s to depend on v in a strategic 
sense. Thus, problems of nonexistence can be avoided (see Weiss [24]) at the cost of introducing 
multiple equilibria. We restrict ourselves to the complete sorting equilibrium where (s, 6) is an 
invertible function. 



Moral Hazard and Financial Structure 505 

II. The Entrepreneur's Problem 

The entrepreneur of type (,, cr) maximizes expected utility of end-of-period 
wealth: 

maxplslbE,0[U( lb p2 (1) 
[( 2a ) 1 

subject to5 

w = max(O, s(j -3)) (2) 

y=vrf + pit + C(3) 

p E8 argmax~E4U(U9 2a ) (4) 

where 

U = entrepreneur's utility function, 
p = effort expended, 
v = total value of securities issued by entrepreneur, 
rf= one plus the risk-free rate of return, 
lb = end-of-period wealth, 
s = fractional retained equity ownership, 
3 = debt-promised payment, 
y = terminal value of the firm after one period, 

= marginal productivity of effort, 
a = standard deviation of y, 
e = unit variance, zero mean random variable, 
a = risk-aversion parameter. 

Equation (1) is the usual expected utility maximization criterion. It embodies 
first the von Neumann-Morgenstern assumptions and second the additional 
ingredient that effort disincentive is measured as a direct proportion of a 
quadratic income loss. The functional form of the effort disincentive is without 
loss in generality since any other functional form can be accomodated through a 
rescaling. However, the fact that disutility of effort is separable does impose 
substantive restrictions. It is known that without such an assumption, random- 
ized strategies may be employed by the agent (Gjesdal [7]). Grossman and Hart 
[8] discuss the relevance of this type of separability and its relation to exponential 
utility. The budget constraint [Equation (2)] represents the entrepreneur's end- 
of-period wealth as his or her share of the terminal value of equity. The 
investment technology [Equation (3)] is additively separable in capital invest- 
ment and effort, while exhibiting constant stochastic returns to scale with respect 
to the effort variable. In the absence of effort, capital investment earns the 
riskless rate plus a random shock; effort contributes to terminal value with 
marginal (and average) product it. The production function, therefore, exhibits 

'We impose additionally the constraints that s E [0, 1], 6 8 [0, oo), p 8 [0, oo). 
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first-order stochastic dominance with respect to effort, as is commonly assumed 
in principal-agent models. Moral hazard is incorporated into Equation (4), which 
shows that the overall optimization problem is constrained by a suboptimization 
problem in which the entrepreneur chooses effort "after" capital structure. In 
accordance with Leland-Pyle [14], we assume that utility is negative exponential: 

U(.) = 1 
e- a 

and that production "shocks" (e) are normal. It is common knowledge that all 
entrepreneurs have the same utility function and risk-aversion coefficient, a. 
Under these conditions, expected utility can be written as: 

E ,U -1 e1/2P2 eas6-bf(5) dy + I f(y) dy} (5) 
a Lbta *13a 

where f represents the density function. Following techniques similar to those in 
Mood et al. (1974, 164), these two integrals can be evaluated as 

E U = - 1e l/2P2f e -asvrf zp-6+S1/2a2s2 2N(A - asoa) + N(-A)} (6) 
a 

where N(.) denotes the cumulative distribution function of the standard (zero 
mean, unit variance) normal density and 

iv_vrf + yp - 
Avr,+/LP6 ~~~~~~~~~(7) 

is defined as the default margin. We employ this terminology because A is a 
measure of the normalized margin in expected terminal value above the promised 
payment level. Notice that Prob(y < S) = N(-A), the probability of default. 
N(A - asr) is a "risk-adjusted" probability of remaining solvent; the risk term 
accounts for the variation in payoff conditional on - 

'- S. An alternative method 
of expressing expected utility is obtained using the following cumulative like- 
lihood ratio: 

N'(z 
L(z) _ N(z) (8) 

L(-z) = N'(z)/(1 - N(z)) is "Mill's ratio," a frequently encountered parameter 
in reliability theory (see Barlowe and Proschen [2]). The cumulative likelihood 
ratio, L, is decreasing, convex, asymptotic to -z as z -* -oo and asymptotic to 
zero as z -> oo. It can be shown that another way of writing Equation (6) is 

E,U - 
= e1/2p2 L((_ ) + 1}N(-). (9) 

This gives expected utility as the utility under default plus the ratio of likelihood 
ratios times the probability of default. 

To get the optimal effort expenditure conditional on capital structure (s, S), 
and financing proceeds, v, differentiate (9) partially with respect to p. This 
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determines the (implicit) relation 

asit 1 L(=- ) (10) 

L(-A) 

The level of effort expenditure in (10) may be contrasted with a "first-best" case 
where p is observable, no equity is retained, and the entrepreneur becomes a 
hired-manager receiving fixed compensation equal to his or her expected product. 
In this case, expected utility is 

E,c U = 
e 

- e-apIg+1/2p2 
a 

and the necessary condition on effort expenditure is p = a,u. Because L is a 
strictly positive function and s -' 1, p < as,u ' a,u. That is, less effort is expended 
by the entrepreneur who finances with debt and equity under asymmetric 
information. Nevertheless, as the marginal product of effort increases, so does 
effort itself, ceteris paribus. 

III. Financial Market Valuation 

We assume that the financial market is composed of a large number of risk 
neutral individuals (see footnote 3 above) who act in a value-maximizing sym- 
metric way and satisfy the following competitive consistency condition: each 
security issue is priced as it would have been in a world where full information 
is costlessly obtainable. This implicitly means that we have restricted the entre- 
preneurs from realizing any rents from the fact that they have superior infor- 
mation. 

Viewing the market as holding both debt and equity, we see here that for 
terminal values below 6, the market will receive the entire value of the firm, 
whereas their claim is a plus a fraction (1 - s) of anything above a otherwise. 
The market is, therefore, valuing a claim that pays 

if 5<b 

+(1-s)(y -b) if y _>b. 

This claim is equivalent to holding the entire firm and writing s call options on 
the assets with striking price equal to the promised payment. Letting the call 
option value be denoted by C(,u, a, p, S), we obtain the following expression for 
the value of proceeds invested by outsiders: 

V=vrf + ip _S 
rf 

which implies that 

Yp = sC. (11) 
rf 
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Brennan [4] has derived a call option formula under assumptions that the 
underlying asset is normally distributed and individuals possess negative expo- 
nential utility functions. His formula (adapted to risk-neutrality) is 

C(, , p, -) 
(vrf + p - O)N(A) + rN'(A) 

o(AN(A) + N'(A)) (12) 
rf 

While this formula satisfies many of the same properties of the well-known 
Black-Scholes lognormal formula, we emphasize that increases in the variance 
increase the value of the call, as do increases in A, the default margin. Combining 
Equations (11) and (12) gives the implicit relation between the value of proceeds 
and the parameters ,u and a:' 

,up = sr(AN(A) + N'(A)). (13) 

We will return to this expression once the utility maximization problem is solved. 

IV. Capital Structure Equilibrium 

The necessary condition for an interior optimal capital structure choice is that, 
for an entrepreneur with marginal product described by ,u and a, expected utility 
must be stationary at the chosen v, s, and 6. An equilibrium obtains when the set 
of choices coincide with Equation (13) as ,u and a vary. Totally differentiating 
expected utility yields 

aEU aEU OEU OEU 
dE,U 

=~ 
dEUdp + dE dv + - ds + d- S da 

EU vEU d 0E 
- 0dv+ ds+ U db5 

because of the "envelope" condition that effort is optimized subsequent to the 
capital structure decision. Performing the differentiation of Equation (9) yields7 

0 lL- ( 
-o. + 1N'(-A) dA 

a {Lhasa) } () 

- 1 {L(A)(-A + L(-A)) dA} N(-A) 

1 L(-A)(A - aso + L(A - aso)) (dA - au ds) 
a L(A -acss) N- 

6 It is worth noting that this equation can be expressed in terms of the cumulative likelihood ratio 
as 

Ap = sO(A + L(A))N(A). 

7We have employed the following relation: 

L'(z) = -L(z)(z + L(z)). 
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Making the substitution of optimal effort [Equation (10)] and a number of 
algebraic operations yields 

sop dA + po(A - aso + L(A - aso)) ds = 0 

giving the necessary condition for optimality that must hold in the parameter 
space describing the firm's capital structure: 

s(rf dv - d5) + o(A - aso + L(A- aso)) ds = 0. (14) 

In order to obtain an equilibrium solution such that (14) is satisfied for all ,u and 
a- given by (13), we employ the conceptual device known in the literature as the 
"revelation principle" (attributed to Myerson [18], among others). In the context 
of this model, we reinterpret the choice of financial structure by the entrepreneur 
as the consequence of a direct report of entrepreneurial type. Let (,u, C') denote 
this report. An honest mediator then translates this report into a point on a two- 
dimensional manifold in the capital structure parameters v, s, and 5 such that 
Equation (14) is satisfied. An equilibrium occurs when this translation gives the 
entrepreneur the incentive to report the "true" values of,u and a. 

For the special case where it is common knowledge that y = a, the debt/equity 
equilibrium can be solved for explicitly. The following is the main result of the 
paper. 

PROPOSITION. Suppose it is common knowledge that y2 = o- for all types y and 
o. A Nash equilibrium in the debt + equity game exists and is characterized by the 
following three conditions: 

(i) Equity retention is inversely proportional to standard deviation 

so = G. (15) 

(ii) The default margin is also identical for every firm. This implies 

(vrf + p, - )s = AG = constant. (16) 

(iii) The constants G and A are selected so that 

L(A - aG) = aG. (17) 

Proof: The proof applies the three conditions above as "conjectures" by the 
financial market in order to obtain the translation between the strategies 
, i and 'a of the direct revelation game and the parameters v, s, and 5 of the 
original game. Hence, if the share retention s is chosen, it is equivalent to a 
report of C' where 

SC= G. (18) 

In order to translate v and 5 into a report of ,u, a number of steps are needed. 
First, notice that the equilibrium conditions (15) and (16) imply that aso and A 
are identical for all firm types. Hence, L(-A) and L(A - aso) are constants as 
well. The effort choice must then be equal to 

p = Kas,u 

where K is a constant between zero and one. Moreover, in equilibrium, it is 
conjectured that p = GKai/o- because of condition (i). And finally, this implies 
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that pu = GKa,u2/o is conjectured to be constant because of the market's valuation 
relation, Equation (13). Therefore, upon receiving a report of ,u and ', the 
mediator will choose v and a so that 

(vrf + pr - b)s = AG 

or 

AG GKa~22 
vrf- a - p_ l Aa A- A (19) 

Totally differentiating Equations (18) and (19) yields 

G 
ds =-^2 d? (20) 

and 

r dv-d = Ad^ -d(G)ka 2 (21) 

Substitute both (20) and (21) into the expected utility maximization condition 
[Equation (14)1; we obtain: 

1GKa 2\ 
sA da-sd A a r(A -)asa + L(A-asa)) ^2 da = 0. 

Rearranging yields 

-sd( GKaf) + (s - A) d&a- (-asa + L(A - aso)) da = 0. 

The third term on the LHS is zero because of condition (iii) in the proposition. 
The second term on the LHS is zero if and only if a' = a. And the first term is 
zero because of the common knowledge assumption that 12 = a for all firms. 
Therefore, the entrepreneur will truthfully report the investment opportunities 
parameters and the equilibrium will be sustained. Q.E.D. 

The equilibrium exists because the available set of financial market instru- 
ments is sufficiently rich. Any agent deviating from what the market expects 
may benefit from either the debt offering or the equity offering. Nevertheless, 
the entrepreneur loses more on the other security and hence will not deviate. 
Suppose the entrepreneur selects a low equity share. This is tantamount to 
announcing that the riskiness of the firm is larger than it actually is. In order to 
control for risk, the market then reduces the acceptable promised payment level 
in the debt that is issued. The entrepreneur thus faces a more nearly linear payoff 
profile, but one with a shallower slope. Effort expenditure is below optimal, to 
such an extent that the entrepreneur is worse off than if he or she had chosen 
the higher equity share. In this model, equilibrium is sustained both by the desire 
to communicate attributes as well as a lack of precommitment regarding the 
expenditure of effort. 
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V. Properties of the Equilibrium 

Before discussing the equilibrium relationships in this model, it is helpful to 
review as a frame of reference what would happen if only ,u were uncertain and a 

were fixed at zero for all firms. This all-equity case is the generalization of 
Leland-Pyle [14] to moral hazard and was analyzed in a full version of this paper 
(Darrough and Stoughton [5]).8 It was shown in that paper that retained own- 
ership shares would be distributed at levels greater than one-half (as opposed to 
zero in the Leland-Pyle model). As a consequence, equilibrium proceeds from the 
issuance of securities were lower for firms with better prospects than for those 
with less favorable opportunities. Hence, investment and financing conflict with 
one another in the all-equity version of this model. 

Returning to the debt/equity model considered here, the most important 
relation between capital structure and the characteristics of the entrepreneur is 
given by condition (ii) of the proposition. This states that s(vrf + p, - 6) is 
constant, i.e., the entrepreneur's share of the differential between expected output 
and promised payment is identical for all firms. Those firms with low shares 
have correspondingly greater expected returns. Because p = Kas, = GKa/,, effort 
is actually decreasing with respect to expected return. However, the product p,u 
is constant and independent of entrepreneurial type. Since vrf + p, - a is 
increasing in ,u, it must be the case that vrf - 6, the difference between external 
investment and promised payment, increases with ,u as well. Therefore, firms 
with higher expected return raise relatively more capital than those with low 
returns. This can be contrasted with the negative relation between proceeds and 
productivity in the all-equity model. Notice that there is no specific prediction 
in this model about whether the absolute level of promised payments are large 
or small. This follows from the constant returns to scale assumption. A dollar 
increase in the future value of proceeds is equivalent to a dollar decrease in 
promised payment. It is only the difference between proceeds and promised 
payment that matters. 

The constancy of A, the default margin, has the further implication that all 
firms are equally likely to go bankrupt. Firms with higher expected returns raise 
greater proceeds in the capital market as a fraction of promised payment. But 
the market recognizes that such firms have greater risks as well, because of the 
association between ,u and v; hence, the average interest rate is identical in this 
simple economy. On the other hand, the marginal interest rates differ, depending 
upon the prior choices made by the individual owner-managers. 

Although this agency model began with heterogeneity of agents, we have seen 
that the action of the financial market has tended to equilibrate the diversity of 
agents. As evidence of this, we cite the constancy of the default margin and the 
expected contribution of the entrepreneur, p,. The nature of the equilibrium also 
imposes certain testable restrictions concerning the relation of financial structure 
and ex ante unobservables. Since s and a- are inversely proportional, the equity 

8 For a discussion of linear and piecewise linear contracts with both moral hazard and adverse 
selection in a context of managerial compensation, see Darrough and Stoughton [6]. 
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retention reflects information about risk rather than return. The choice of 
promised payment, or more accurately, the debt coverage, provides an indicator 
of expected return. Therefore, one would associate debt with the mean and equity 
with the variance. 

The Nash equilibrium we have defined is not unique. The family of such 
equilibria may be parameterized by the constant G which indirectly determines 
A through Equation (17). It can be seen that, as G is increased, A tends toward 
zero (debt gets more risky). But because there is strict underinvestment in effort 
as compared to a first-best situation, effort increases. Since the extra effort does 
not impose any additional risk, the entrepreneur's expected utility increases. 
Therefore, the unique efficient Nash equilibrium within the class covered by the 
proposition is given by choosing G as large as possible subject to the constraint 
that s 1. This implies that G = 0L where 0L = g2, corresponding to the 
entrepreneur with minimal expected return. All the equity is retained by this 
entrepreneur; financing is achieved solely through the issuance of debt. There is 
one element in common between the debt + equity and the all-equity models. 
Full diversification by zero equity retention cannot be an equilibrium; the moral 
hazard problem places a restriction on the number of shares that can be issued. 

VI. Summary and Conclusions 

This paper has examined the moral hazard-cum-adverse selection problem in a 
corporate finance context via an analysis of the debt/equity financial market 
structure. The complex capital structure obtained from issuing debt and equity 
does a better job of resolving these combined problems than does an all-equity 
structure. We examined this market structure under the assumption that means 
and standard deviations are positively correlated. While the technical details 
make the equilibrium derivation difficult in general, we were able to establish a 
set of market-based conjectures that lead to an informationally consistent com- 
plete sorting equilibrium. These can be summarized as follows. Entrepreneurs 
with low variances of terminal value choose high ownership shares. Entrepreneurs 
with greater expected marginal productivity work less, but generate identical 
expected returns and increase their debt-promised payment levels accordingly. 
Outside investment is indeterminate under the constant returns to scale assump- 
tion; nevertheless, the difference between aggregate external investment and 
debt-promised payment is increasing in productivity, ceteris paribus. The end 
result is that capital structure leaves every firm with the same probability of 
defaulting on its bonds. Therefore, this model would predict that defaults on 
corporate debt are not failures of the informational efficiency of financial 
markets; rather, they are due to market-wide events that are outside the 
firm's control. 

Some final remarks concerning the debt-equity equilibrium are in order. While 
the analytical form was derived only for the special case where 42 = a, the 
arguments can be extended in a straightforward manner to cover the case where 
,u is known but a- is uncertain. If both ,u and a- are uncertain, then existence of an 
equilibrium might require an even more general form of financial structure, one 
involving side payments between the entrepreneur and financial market. Such 
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payments, which may also be interpreted as dividends, help compensate for the 
differences in risk imposition among agents. 
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