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This paper analyzes the optimal financial structure for a firm in which the top 
manager must provide incentives to a subordinate in addition to exerting directly 
productive efforts. Optimal capital structure is shown to involve a moderate level 
of debt with a substantial penalty for default, and passive shareholders. In a two- 
or three-layer hierarchy, optimal leverage is shown to decrease as either the 
number of hierarchical levels or the importance of agents further down the hierar- 
chy increases. This and other implications of the model square well with existing 
evidence and suggest new directions for empirical work. Journal of Economic 
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I. INTRODUCTION 

In the traditional corporate finance literature, the senior managers’ 
main task is to select investment projects. This paper examines optimal 
financial arrangements for firms in which the management of labor is more 
important than the management of capital. We follow the existing litera- 
ture by modeling the effect of outside claims on the decisions of a repre- 
sentative corporate insider, whom we term the “CEO” (see, e.g., Jensen 
and Meckling, 1976; Myers, 1977; Townsend, 1979). The CEO’s key role, 
however, is to provide incentives to subordinates rather than to select 
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investment projects. Lamb’s (1987) field study suggests the general im- 
portance of the problem: 

Fully 55 of the 89 CEO’s I interviewed stressed that choosing, motivating, and 
holding top executives was their most important function as a CEO. 

To pose the problem more precisely, consider a CEO (“she”) whose 
role is solely to motivate a single divisional manager (“he”). The CEO 
must deliver generous rewards to the divisional manager when he has 
performed well and low rewards when he has performed poorly. In stan- 
dard principal-agent models, it is assumed that reliable third parties also 
observe the divisional manager’s performance, so that the CEO has no 
effective discretion over his rewards (see, e.g., Mirrlees, 1976). We as- 
sume on the contrary that the CEO is the only one who observes the 
divisional manager’s performance, so that the CEO has complete discre- 
tion over his rewards. The firm’s financial structure is set to motivate the 
CEO to link the divisional manager’s rewards to his performance. 

To see the unique features of the problem, suppose the CEO was solely 
concerned with maximizing shareholder wealth. Such a CEO would never 
deliver any ex post reward to the divisional manager. “Bonus” money 
would instead be paid out as a dividend or reinvested in projects that 
promise a capital gain to shareholders. The CEO must have some affirma- 
tive reason for paying a bonus, such as concern for her subordinate’s 
welfare, a susceptibility to lobbying, or a concern for her reputation with 
future divisional managers. If any of these forces are sufficiently strong, 
the CEO will choose a positive bonus level to maximize her utility. But 
unless these forces become slronger as the divisional manager’s perfor- 
mance improves, the CEO will choose a constanf bonus level and again 
fail to provide positive incentives to the divisional manager. 

Matters are actually worse than this if there is risky debt outstanding 
and the shareholders have limited liability. For every extra dollar paid to 
the divisional manager, shareholders now bear a cost of one dollar times 
the probability that the firm is solvent. The remaining cost of the bonus 
dollar is borne by the debtholders. Suppose now that the divisional man- 
ager performs badly. What is the CEO’s response? She knows that the 
firm’s expected revenues are lower and that the firm is less likely to be 
solvent. Therefore shareholders bear a smaller portion of the extra bonus 
dollar than they would have if the executive had performed better. If the 
CEO’s compensation is linked only to the wealth of levered shareholders, 
the cost she bears from granting a large bonus to her subordinate is actu- 
ally lower when he shirks than when he performs well. Thus she will 
choose a bonus award that is negatively related to the divisional man- 
ager’s performance. 

Although the interests of levered shareholders undermine the incen- 
tives of the CEO to motivate her subordinates, reverting to a flat salary 
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for the CEO is no solution. In this case she would face no cost of paying 
large rewards to the divisional manager. The solution, we find, is not to 
insulate the CEO from the financial performance of her firm, but to penal- 
ize her if the firm fails to meet a moderate debt obligation. In this case, the 
cost that the CEO bears for paying an extra dollar in bonuses is propor- 
tional to the resulting marginal increase in default risk. We show that this 
cost fulls rapidly as the performance level of her subordinate improves. 
The CEO will thus find it in her own self-interest to link the divisional 
manager’s rewards to his performance. 

The intuition is best seen from the perspective of the divisional man- 
ager. He knows that if he were to perform badly, he would effectively 
place the CEO’s back against the fixed “wall” represented by the debt 
obligation. Her rational response would be to cut his bonus. Conversely, 
he gives his CEO extra “breathing space” by performing well, and her 
rational response is to reward him more generously. Formally, the role of 
the moderate debt level with default penalty is to make the CEO’s utility 
corzcaue in firm profits. When the divisional manager performs well, ex- 
pected profits are higher. When the CEO’s utility is concave in profits, her 
private cost of incrementally reducing profits, by increasing the execu- 
tive’s bonus, is relatively low. By contrast, if the divisional manager were 
to shirk, the CEO’s private cost of granting a bonus would be high, 
resulting in smaller rewards to the divisional manager. Therefore, the 
divisional manager will not shirk. 

The mechanism described above works best with a moderate debt to 
total asset ratio. Moreover, we show that if this ratio is sufficiently low, 
the CEO’s choice of bonus for the divisional manager not only increases 
in his performance, but does so at a decreasing rate. By the same argu- 
ment that applies to the CEO, this concave reward scheme ensures that 
the divisional manager will provide effective incentive pay to his subordi- 
nate. This, we show, has the novel implication that debt-equity ratios 
should be lower for firms in which the performances of those managers 
immediately below the divisional level are relatively important. Optimal 
leverage is higher for firms in which the CEO’s own direct “entrepreneur- 
ial” efforts are more important. Finally, although we assume all actors are 
risk-neutral to highlight the role of financial contracts, the results also 
imply that a risk-averse CEO may be a more effective personnel manager 
than a risk-loving entrepreneurial type.’ A risk-averse CEO is “en- 
dowed” with a concave objective function, while the objective of a risk 
lover will more closely resemble that of levered shareholders. 

I In our model, efficiency is monotonically increasing in the concavity of the CEO’s 
valuation of firm profits. Therefore our results continue to hold when the CEO is risk-averse, 
as properly structured financial contracts augment any concavity that is due to the CEO’s 
inherent risk preferences. 
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The next section introduces the assumptions of the model. Section III 
presents our key result in the extreme case where the CEO’s efforts are 
irrelevant and her only role is to motivate her subordinate. Section IV 
demonstrates the comparative static effect of increasing the relative im- 
portance of the CEO’s effort relative to that of her subordinates. Section 
V presents some extensions of the results, Section VI discusses empirical 
implications, and Section VII concludes. Technical details and proofs are 
provided in the Appendix. 

II. ASSUMPTIONS OF THE MODEL 

A. Assumptions about the Internal Labor Market 

The organizational hierarchy consists of a CEO and a representative 
divisional manager. Both are risk-neutral and have reservation utilities 
normalized at zero. Both agents make choices which are subject to moral 
hazard once they have joined the firm. This choice is termed “effort,” but 
more generally refers to productive inputs that cannot be specified in 
court-enforceable contracts. The CEO’s own entrepreneurial effort is de- 
noted al and the divisional manager’s effort is denoted a2. Effort has the 
same private opportunity cost for both agents, denoted C,Ji(ai), i = 1, 2, 
with aUi/dai = 0 at ai = 0, and a2Uilaa: > 0. a2 has a constant value 
marginal product of one and al has a constant value marginal product of 8, 
so that 0 parameterizes the relative importance of efforts at the top of the 
hierarchy. 

The firm is set up by a “founder” who chooses financial structure and 
hires the CEO and divisional manager from a perfectly competitive labor 
market, paying lump sums of wI and ~2, respectively. These payments 
ensure that the managers receive their reservation expected utilities. The 
CEO then privately observes the divisional manager’s effort and grants 
him a “bonus” payment of B2 dollars. By the relevation principle, this 
procedure could be replicated by a mechanism in which the founder de- 
signs the bonus schedule B2(a2) and must induce the CEO to truthfully 
announce her observation of the divisional manager’s effort a2. We as- 
sume that the CEO directly chooses the bonus B2 for the sake of simplic- 
ity and realism. 

There are two fundamental incentive problems. First, the CEO must be 
motivated to exert effort al. Second, the CEO must be motivated to 
manage her subordinate effectively, that is, to link the divisional man- 
ager’s reward B2 to his effort a2. As we see, no financial contract or set of 
incentives for the CEO can achieve this goal unless the divisional man- 
ager exercises some “influence” or bargaining power over the CEO at 
the time she chooses B2. We assume that this role is filled by the CEO’s 
concern for her subordinate’s welfare, which we specify as Z(B2) with 
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first derivative 2’ > 0 and second derivative Z” < 0. The function Z could 
also reflect the CEO’s reputation with future divisional managers, an 
interpretation which we analyze in more detail in Section V.2 

B. Assumptions about the Capital Market 

All potential investors are risk-neutral and the market rate of return is 
zero. Financial contracts are chosen by the founder and provide investors 
with senior debt and residual (equity) claims on the firm’s cash flows. The 
founder takes out an initial “dividend” of Do dollars and leaves K dollars 
in the firm as working capital. Total cash flows available for investors are 
assumed to equal K + da1 + a2 - w1 - w2 - B2 + E, where E is a random 
variable with marginal density functionfand cumulative density function 
F on the interval [g, 4. We assume that f is common knowledge to all 
parties and has the monotone likelihood properties that f’(x)&) and 
f’(x)/‘(x) decrease in x.~ 

We abstract from the role of debt in the state verification models pio- 
neered by Townsend (1979) by assuming that realized cash flows are 
verifiable. The CEO is able to affect the value of investors’ claims by 
choosing both her own effort al and the divisional manager’s bonus B2, 
but not by misrepresenting realized cash flows. In order to influence the 
CEO’s choices, investors are willing to pay for control rights as well as 
cash flow rights. Without intervention by any investor, the CEO is as- 
sumed to enjoy full control over the firm, which she values at C dollars. 
The value of C is fixed exogenously, reflecting the CEO’s limited liability 
and personal wealth constraints. This limitation ensures the existence of a 
uniquely optimal capital structure (see, e.g., Border and Sobel, 1987).4 If 

2 This value 2 could also represent the CEO’s ability to enter into mutually gainful side 
contracts with employees as in Tirole (1986). We would obtain the same results if the 
divisional manager was able to impose some deadweight cost on the CEO in the event of a 
breakdown in negotiation between the two parties. The role of financial contracts would be 
to ensure that the divisional manager’s effective bargaining power increases in his efforts nz. 
Contemporary divisional managers can also be used to combat the incentive problem ana- 
lyzed here if the bonus of the divisional manager B2 is set according to relative performance; 
see Malcolmson (1986). In Garvey and Swan (1992) we show how the financial contracts 
analyzed in this paper overcome the undesirable side effects of such tournament contracts 
(Lazear, 1989). In practice, the CEO is also concerned with the possibility of grievances filed 
by the subordinate (Trotta, 1976). 

3 This property ensures concavity of the relevant contracting problems and is satisfied by 
at least the uniform, exponential, normal, log-normal, and Pareto distributions. 

4 The results are unchanged if the CEO can only borrow at a premium over the market rate 
of zero. We also generally assume that Cf(s) < 1 even at the modal value of 6. This implies 
that the CEO cannot be motivated to first-best efforts by the bankruptcy penalty and ensures 
an interior optimal capital structure for any value of 0. For simplicity, we do not address 
capital constraints on other managers below the CEO. As is seen later, such constraints will 
oniy increase the optimal debt-equity ratio but will not otherwise affect our central results. 
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the firm has issued debt with face value D and if E falls short of a critical 
level d = D - K - 19ai - a2 + w1 + w2 + B2, then the firm is in default. 
Large values of 8 thus correspond to a high probability of default, and 
when we refer to “leverage” we do so in terms of 8 rather than the 
founder’s choice of the firm’s initial indebtedness (D and K). Actual 
observed leverage and default likelihoods are better captured by 6 since B 
takes account of the fact the the effort choices of the CEO and her subor- 
dinate will, to some degree, undo initial debt settings.5 

We assume that the CEO forfeits a portion 6 5 1 of her control perqui- 
sites to creditors in the event of default. A value of 6 less than 1 captures 
the possibility of randomized auditing (as in Mookherjee and P’ng, 1989) 
and/or the CEO’s ability to “buy back” some of her control rights through 
concessions to the creditor (as in Hart and Moore, 1989). The firm’s 
common stockholders own the rights to residual cash flows. They possess 
the right to intervene whenever the firm is not in default, but face free- 
rider and regulatory impediments (described in Grundfest, 1990), which 
we parameterize by assuming that the CEO places a weight (Y on share- 
holder wealth. The weight (Y reflects the importance of the CEO’s own 
stock holdings as well as the threat of a hostile takeover or a proxy fight. 

The order of moves and informational structure of the entire game are 
summarized in Fig. 1. 

The CEO’s choice of her own efforts al and the divisional manager’s 
bonus B2 effectively determines the amount of wealth that will be created 
by the firm. If she exerts high effort and links the divisional manager’s 
bonus to his own efforts ~2, then the firm will perform well. Her objective 

5 In equilibrium, it will in fact be the case that 6 strictly increases in the founder’s choice of 
initial leverage. If we denote the firm’s expected residual cash flows (i.e., founder wealth) by 
V, the founder chooses D to maximize V(.G(D)). The first-order condition is then aV/ab (de/ 
aD) = 0, where adlaD = (1 - aVld.9. Hence the first-order condition becomes aVbX(l - aV/ 
36) = 0. Only the root aV/al = 0 represents a maximum, and at that point dl/aD = 1. In our 
proofs we save space by portraying the founder as directly choosing 6. 
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at the point where she chooses al and BZ can be written 

C(1 - 6F(2)) + ff 1; (K + f&l + u2 - WI - w2 - B2 - D + E) dF(e) 

- Us + ZU32). (1) 

The first term of (1) is the CEO’s concern for remaining solvent. She 
enjoys C unless E < 4 so that the firm defaults on its debt, in which case 
she loses a proportion 6 of her perquisites. The second term is her share of 
equity, which pays off only when E 2 8. The third term is her disutility of 
effort, and the final term is her concern for her subordinate’s welfare. 

All our results refer to the subgame perfect equilibrium of the game in 
Fig. 1 for the stated parameter values and financial contracts. Each equi- 
librium is unique because of our concavity assumptions and because no 
party has private information about the random variable E. 

III. OPTIMAL CAPITAL STRUCTURE WHEN ONLY 
DIVISIONAL MANAGER EFFORTS MATTER 

This paper departs from the existing literature by explicitly modeling 
the CEO as providing incentives to her subordinate. To highlight the 
implications of this problem for capital structure, in this section we as- 
sume that 19 = 0 so that the CEO’s own efforts aI are of no value. Proposi- 
tion 1 characterizes the founder’s optimal choice of capital structure for 
this case. Its proof and those of all other propositions are provided in the 
appendix. 

PROPOSITION 1. When 19 = 0 so that the CEO’s own efforts have no 
value, the optimal financial contracts chosen by the founder have the 
following properties: 

(i) The optimal value of (Y is zero, so that the CEO’s wealth is 
unrelated to shareholder wealth; 

(ii) The optimal value of S is one, so that the CEO will always lose 
her perquisites in the event of default; 

(iii) The founder chooses moderate leverage; he selects D and K to 
implement un k value strictly less than 4 where f”(Z) = 0. 

The intuition for result (i) was sketched in the Introduction. If the CEO 
were concerned about the value of levered equity, she would find the cost 
of paying higher bonuses increases as the divisional manager’s effort 
increases. This would provide the divisional manager with a disincentive 
to exert effort. To overcome this problem the founder will set (Y at zero. 
This corresponds to a situation in which the CEO holds no shares and 
outside shareholders are completely passive. 

The intuition for result (ii) is that the divisional manager’s efforts are 
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always less than first best and increase monotonically in the penalty that 
the CEO bears in the event of default, 6C. Since C is fixed, the founder 
can maximize 6C by setting 6 at one, meaning the the CEO should lose all 
her perquisites with probability one in the event of default. 

The intuition for result (iii) is that the divisional manager’s effort incen- 
tives are proportional to C’(E), the absolute value of the second deriva- 
tive or “concavity” of the financial portion of the CEO’s objective func- 
tion (1) when cy is at its optimal value of zero and 6 is at its optimal value of 
one. Concavity of the CEO’s objective translates into effort incentives for 
the divisional manager in the following way. Since extra compensation 
reduces profits, the marginal cost to the CEO of increasing the divisional 
manager’s bonus is equal to the slope of her objective. When the CEO’s 
objective is concave, this cost falls as expected firm profits increase. One 
source of higher expected profits is better performance by the divisional 
manager. The more concave is the CEO’s objective, the faster her cost of 
paying higher bonuses (&) falls as divisional manager performance (a*) 
increases. Therefore the CEO will, in her own self-interest, link the divi- 
sional manager’s pay more and more closely to his observed performance 
the more concave her objective. Concavity is maximized at $, where 
f’(i) = 0. The founder chooses an effective debt target B somewhat lower 
than 4 because doing so provides “slack” which allows the CEO to pay 
bonuses to the divisional manager. Such slack represents an efficient form 
of compensation for the CEO over a limited range. 

The next section shows how optimal capital structure changes as 13, the 
importance of CEO efforts, increases. Even in the extreme case where 
8 = 0, the results are consistent with some important stylized facts. First, 
incentives for the divisional manager are maximized by maintaining con- 
servative leverage. If, for example,fwere a normal distribution, then the 
founder would choose an b value strictly less than - 1, corresponding to a 
default probability of less than 16%. This is optimal even though the 
CEO’s losses in default accrue dollar-for-dollar to creditors so that there 
are no costs of financial distress. Furthermore, default in our model im- 
poses a discontinuous cost on the CEO, which is consistent with the 
evidence in Gilson (1989).6 

The model also implies that “active” outside shareholders, or shares in 
the hands of the CEO, are counterproductive. Such arrangements give the 
CEO a claim on the upside which reduces her incentive to reward a high- 
performing subordinate. This result conforms with the findings of Jensen 
and Murphy (1990) that the link between the pay of senior managers and 

6 Gilson (1989) finds that for a sample of financially distressed firms in 1979-1984, in any 
year a firm was in default there was a 52% chance that the CEO would leave the firm. Lo 
Pucki and Whitford (1990) study all 43 large firms that entered Chapter 11 between 1979 and 
1988 and report that 40 of the CEO’s had lost their jobs by the time the bankruptcy plan was 
completed. 
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firm performance is relatively weak. In our model, claims to the “upside” 
are best held by passive outsiders. 

Our formulation does not explicitly distinguish between bank debt and 
publicly held debt. The theory does, however, complement the Diamond 
(1984) model, with the CEO interpreted as the head of the financial institu- 
tion and her immediate subordinate interpreted as the CEO of the firm 
which the institution monitors. The contract “at the top,” between inves- 
tors and the financial institution, is optimally a debt contract as is the 
contract between the financial institution and the firm.’ The same applies 
to the “direct contract” between investors and the firm when the financial 
intermediary is absent. Our results indicate that a diversified financial 
intermediary could reduce the deadweight costs of motivating a CEO to 
manage her subordinates, just as intermediation reduces the deadweight 
costs of motivating an entrepreneur to truthfully reveal her profits in the 
models of Diamond (1984) and Ramakrishnan and Thakor (1984). In each 
case the intermediary serves to reduce the likelihood that a costly penalty 
must be invoked to overcome incentive problems. 

IV. COMPARATIVE STATICS 

A. Two-Level Hierarchy 

This section shows that optimal leverage declines as the CEO’s role in 
motivating the divisional manager (her personnel function) becomes more 
important relative to her role as an entrepreneur (where she is directly 
productive). Proposition 2 states one version of this result. 

PROPOSITION 2. Optimal leverage, 6, is strictly increasing in 8, the 
importance of CEO efforts relative to the efforts of the divisional man- 
ager. The optimal value of a is still zero and the optimal value of 6 is still 
one for all values of 8. 

Figure 2 depicts the result graphically, The frontier (f(k), f ‘(2)) corre- 
sponds to the effort choices that the founder can implement when C is one 
and d corresponds to the leverage choice that maximizes the concavity of 
the CEO’s objective (f’(k)) and thus the divisional manager’s effort 
choice a:. We denote the modal value off by i?, which corresponds to the 
leverage choice that maximizes the slope of the CEO’s objective (f(2)) 

’ Thus the financial institution serves as an idealized “board of directors” for the firm, 
willing and able to implement incentive contracts based on nonverifiable information all the 
way down the firm’s hierarchy. The institution plays this role because it has only a fixed 
senior claim on the firm, not because it has powerful reputational concerns or is disciplined 
by the courts. 
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FIG. 2. The impact on optimal leverage of raising the importance of CEO effort from 0- 
to e+. 

and thus maximizes her effort choice. Optimal leverage implements a 
critical level of a, denoted .+*, which trades off these two incentive effects. 

Optimal leverage implies a value of 6 between 4 and e. In this range, 
increases in leverage always increase CEO effort and reduce divisional 
manager effort. When the importance of CEO effort (0) is low, capital 
structure choices emphasize the problem of motivating the CEO to moti- 
vate the divisional manager. When CEO effort is more important, it be- 
comes profitable to increase her incentives by increasing leverage, even 
though divisional manager effort is unavoidably reduced. The contour 
labeled 8+ refers to the highest achievable performance level in an entre- 
preneurial firm for which CEO efforts are of extreme importance, and & 
refers to a firm in which the CEO is more important as a personnel 
manager than as a “directly” productive agent. The latter type of firm 
should optimally have a lower debt-to-total-assets ratio. Such a capital 
structure gives the CEO a highly concave objective, which in turn implies 
greater incentives for the divisional manager. Such incentives reduce the 
slope of the CEO’s objective and thus her effort incentive. 

The CEO’s efforts al also increase in (Y, her share of the firm’s equity. 
The optimal value of (Y remains zero even when her efforts are important 
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because leverage is also optimized. At 6* in Fig. 2, the founder has al- 
ready struck an optimal trade-off between the efforts of the CEO and 
those of the divisional manager. A positive CI effectively induces the CEO 
to place weight on realizations of E above d*. While this will generally 
increase her own effort level, it will also reduce the divisional manager’s 
effort level. Performance falls as b is increased beyond the optimal value 
z*, because the increase in CEO effort does not compensate for the loss in 
divisional manager effort.* 

B. Three-Level Hierarchy 

Thus far we have made the smallest possible departure from the stan- 
dard model by adding ooze layer of hierarchy below the CEO. We now 
show how the key insight of Proposition 2, that firms in which top man- 
agers ’ “personnel” role is more important than their entrepreneurial role 
should have less debt, extends to a three-level hierarchy. Consider a 
representative (female) “worker” who receives an up-front payment w3 
and exerts an effort level denoted a3. This effort is motivated by a bonus 
scheme B3(a3), where B3 is chosen by the divisional manager after observ- 
ing the worker’s effort 4. The divisional manager now faces the same set 
of choices as his CEO; he exerts productive efforts (a2) and also manages 
a subordinate. As with the CEO/divisional manager relationship, effort a3 
is not observable to third parties, and the divisional manager places 
weight Z2(B3) on the welfare of his subordinate with Z; > 0, Z;’ < 0. 

The worker chooses effort a3 to maximize her welfare, leading to the 
first-order condition 

aBzlaa3 - aU31aa3 = 0, (2) 

where the asterisk on Bf indicates that B3 is chosen by the divisional 
manager. His performance, which is in turn monitored and rewarded by 
the CEO, is denoted R2 = a3 + u2 - w3 - BJ.~ The divisional manager 
chooses B3 to maximize his own utility, Bt(Rz(B3)) + Z2(~3 + B3 - 
U&3)) - U&Q). The first-order condition for this choice is thus 

-aB:laRz + z; = 0. (3) 

s This holds as long as the divisional manager’s efforts matter. If his efforts were irrele- 
vant, then there would be no optimal capital structure in our model as any combination of 1 
and (Y which satisfied Cf(2) + (~(1 - F(6)) = 1 would provide first-best CEO efforts. This 
simply underscores the fact that our results are entirely due to the inclusion of the divisional 
manager problem. 

9 Since w3 is fixed at the time the divisional manager chooses B, , it is actually irrelevant 
whether w3 appears in the divisional manager’s performance Rz . 
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The implicit function theorem yields 

aB: - a=B,*laR= 2 

aa,= - a=BZ*/aRT * 2 2 
(4) 

The worker’s choice of effort a3 therefore increases as the divisional 
manager’s own incentive compensation becomes more concave in his 
own performance, that is, as a2B?/aR: grows. The bonus received by the 
divisional manager Bt(R2) is of course chosen by the CEO. We already 
know that aBT/aR, , which provides the divisional manager with his effort 
incentive, is monotonically increasing in f’(k). We can also express 

which implies that the divisional manager’s compensation schedule be- 
comes more concave as the termf”(2) increases. Therefore, in the three- 
level hierarchy featuring a CEO, a divisional manager, and a worker, 
performance increases in f, f’ , and f”. 

To highlight the trade-offs between these three objectives, we analyze 
the special case wherefis the standardized normal and where firm perfor- 
mance increases linearly in the efforts of the CEO at a rate 8 2 0, in the 
efforts of the divisional manager at a rate 4 L 0, and in the efforts of the 
worker at a rate 1 - 8 - 4 2 0. This implies that all the marginal disutili- 
ties aUi/aai are constant and less than the marginal product of effort.10 
While not particularly realistic, this specification allows us to analyze the 
importance of effort at various levels of the hierarchy in the simplest 
possible way. Table I summarizes the optimal capital structure choices 
for firms with various combinations of 0 and 4. 

These simulations confirm that optimal leverage is greatest for firms in 
which the entrepreneurial efforts of top managers are of primary impor- 
tance. Firms that rely heavily on the efforts of employees at lower levels 
in the hierarchy have lower optimal values of d and thus less risky debt. 

The optimal bankruptcy likelihoods in Table I are larger than those 
generally observed in practice. For example, using the realized default 
rates in Altman (1989), most values of 13 and 4 imply that debt should be 
rated BBB or lower. But recall that we have assumed zero deadweight 
costs of financial distress, because negotiations between the top manager 
and the creditor transferred only wealth and there were no delays in or 
failures of agreement. In this case, the basic tax-shields model would 
predict 100% debt finance (Modigliani and Miller, 1963). The “discipli- 

I0 Effort will be finite because of the fixed C. 
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TABLE I 
OPTIMAL CAPITAL STRUCTURES FORVARIOUS VALUESOF~(IMPORTANCEOFCEO 

EFFORT)AND I#J(~MPORTANCE OF DIVISIONAL MANAGEREFFORT) 

0.8 0.5 0.2 0 0 
0.2 0.5 0.8 0.8 0.5 

l-0-4 0 0 0 0.2 0.5 
i* -0.236 -0.618 -0.883 -1.210 -1.48 
Probability of 0.405 0.268 0.188 0.113 0.0694 

default 

0.2 0.33 0.5 0.5 0.17 
0 0.33 0.33 0.17 0.17 

l-e-4 0.8 0.34 0.17 0.33 0.33 
i* - 1.658 - 1.26 -0.845 -1.156 -1.298 
Probability of 0.0485 0.104 0.198 0.123 0.0968 

default 

0 0.5 
0.2 0 
0.8 0.5 

- 1.655 -1.415 
0.0495 0.0778 

0.33 0.45 
0.33 0.45 
0.17 0.1 

-1.007 -0.792 
0.156 0.214 

nary” view of Jensen (1986) focuses on moral hazard at the CEO level 
(a:) and in our model would imply that a 50% likelihood of financial 
distress is optimal. Such a highly levered position would maximizef($) 
and thus the slope of the CEO’s objective. 

V. THE EFFECT OF REPUTATION ON OPTIMAL 
CAPITAL STRUCTURE 

We have thus far assumed that the CEO’s concern for her subordinate, 
2, is an inherent property of her utility function. We now allow for the 
possibility that Z reflects reputational concerns, meaning that future divi- 
sional managers may base their behavior on the CEO’s treatment of the 
current divisional manager. Rather than explicitly modeling such a re- 
peated game, we incorporate two key features of reputation into our one- 
shot game. First, we allow for the possibility that the reputational value Z 
is not purely private to the CEO. This would apply if reputations attached 
to “the firm” rather than to the CEO, or if the CEO’s compensation was 
adjusted, ex post, to reflect any costs and benefits imposed by her subor- 
dinates. Second, we admit the possibility that future divisional managers 
observe some signal of divisional manager effort a2 as well as his bonus 
B2. This implies that the marginal value of paying a higher bonus, Z’, will 
increase in u2. For example, if the reputation were based on the existence 
of an “honest” CEO as in Kreps et al. (1982), future divisional managers 
would expect the honest CEO to pay a higher bonus to the divisional 
manager when they have reason to believe that his effort was in fact high. 
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Proposition 3 maintains our assumption that divisional manager effort 
a2 is observed only by the CEO, but allows the reputational value 2 to 
accrue to the firm. We denote by p the proportion of Z that is reflected in 
the firm’s cash flows, with the portion 1 - p remaining private to the 
CEO. 

PROPOSITION 3. Divisional manager effort a; strictly decreases as 
more of the reputation Z accrues to theJirm (p increases) and is zero at 
p = 1. Thus the CEO should bear all reputational costs and benefits. 

To see the intuition, consider the extreme case where p = 1 so that all 
reputation attaches to the firm. She will then choose the divisional man- 
ager’s bonus B2 solely to maximize the firm’s expected cash flows because 
doing so minimizes the likelihood of default.” This implies a choice of 
bonus Bg that is not a function of divisional manager effort a2, unless the 
marginal value of reputation is itself a function of a2. Proposition 4 ad- 
dresses this case. 

PROPOSITION 4. When Z’ increases in a2, so that the importance of 
reputation increases with the divisional manager’s effort: 

(i) Optimal leverage increases as p, the proportion of reputation 
that is borne by the firm, increases. 

(ii) If p is endogenous, it is optimally set at zero. 

The intuition for the first part of the proposition is that when reputation 
is linked to the divisional manager’s performance, and at least part of his 
reputation attaches to the firm, increasing the slope of the CEO’s pay in 
firm profits increases both her effort a? and the quality of incentives she 
provides, aBzlaa2. The effect on optimal capital structure is formally 
equivalent to an increase in the importance of her effort (0) in Proposition 
2. The intuition for the second part of the proposition is that private 
reputation effects accrue to the CEO dollar-for-dollar, while firm-level 
reputation effects do so only if the slope of the CEO’s compensation is 
one. Private reputations always dominate because, as Proposition 3 
states, firm-level reputations (p = 1) are of no value unless divisional 
manager effort a2 is observed by future divisional managers while private 
reputations (p = 0) are always valuable. Optimal p could be positive only 
if the CEO’s effort incentives were strictly greater than first best, which is 
never optimal when such incentives are costly. 

There is one caveat to Proposition 4. We have assumed that the mar- 
ginal dollar value of reputation is the same for the finite-lived CEO as for 
an infinitely lived corporation. As stressed by Kreps (MO), one of the 
virtues of infinitely lived organizations is that they support reputational 

*I The variance of cash flows is not a choice variable. 
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enforcement of contracts. Clearly, we would obtain an interior solution 
for p if we allowed the value of reputation to increase sufficiently in p. 
Future research should explore these effects more systematically.‘* 

VI. EMPIRICAL IMPLICATIONS 

The model predicts that debt-to-equity ratios should be lower for firms 
with more levels of hierarchy or where the lower levels are of greater 
importance. Large corporations, particularly those with highly developed 
internal labor markets, should be primarily equity-financed. In businesses 
where the performance of the CEO or top management team is more 
important, leverage and the risk of default should be greater. A further 
implication is that all else equal, the abnormal return to leverage-increas- 
ing transactions should be smaller the more important the lower the levels 
of the hierarchy. Firms in which the importance of CEO performance 
suddenly increases should also increase their leverage. 

An extension of the model which allowed the optimal debt target D to 
be “disturbed” by emergent information could shed further light on lever- 
age-increasing transactions. Formally, if some shock to cash flows, p, 
was revealed to the CEO and the divisional manager, both would know 
the CEO only faced an effective target of D - p. The onset of good news 
could thus engender “organizational slack” as portrayed in Jensen (1986). 
Garvey and Swan (1991) show that the threat of a takeover can help 
restore the original, optimal target. Takeovers and leveraged buyouts thus 
serve an “updating” function similar to the one modeled in Scharfstein 
(1988). The main implications is that the reassertion of shareholder inter- 
ests (increased (Y levels) associated with takeovers and leveraged buyouts 
should be transitory. Kaplan (1991) finds evidence which suggests that 
many LBO’s serve an intermediary, adjustment role, with the firm return- 
ing to public ownership and reducing the link between shareholder and 
manager wealth. 

We may also view the success of Japanese corporations as due in part 
to the dominance of fixed over residual claimants in the minds of top 
management. The Japanese case conforms particularly closely to our 
model because of the documented success of Japanese corporations in 
maintaining long-term supply relationships and deferred compensation 
contracts for their employees (Hashimoto and Raisian, 1985). Although 
Japanese banks often hold a substantial amount of equity as well as debt, 
explicit interventions are associated with a restructuring of debt obliga- 

12 Kreps (1990) does not consider the possibility that share ownership and decision- 
making powers can be decoupled. 
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tions. Managers are replaced (and disgraced) because of a failure to meet 
fixed interest obligations rather than a failure to perform “as well as 
possible.” See Aoki (1990) on this point.13 

VII. CONCLUDING REMARKS 

The optimality of the debt contract is driven by our conception of the 
task of management. It would not be a desirable contract for a risk-averse 
manager whose task is to choose between investment projects which 
differ according to variance and expected returns, since any natural ten- 
dency by the CEO to choose excessively safe projects would be exacer- 
bated. Managerial risk aversion can be countered by stock options, but 
note that this would also tend to make the CEO’s objective function more 
cOItueX and thereby dilute the pay for performance of her subordinates. 
The importance of a concave objective for an “administrator” may also 
why “dull” or “ordinary” types are often better managers of people than 
are “high-flying entrepreneurial” types. The latter are more likely to have 
convex objective functions and are better-suited to situations where deci- 
sions at the top are of paramount importance. 

Besides the state-verification models, there are two ways in which debt 
has been posited to motivate corporate efficiency, neither of which are 
theoretically compelling as stated. It is certainly true, Jensen (1986) 
stresses, that payments promised to debtholders cannot be wasted on bad 
projects. But as shown by Stulz (1990), this provides a satisfactory solu- 
tion to the agency costs of free cash flow only if the optimal amount of 
investment can be carefully and reliably matched to debt obligations. An 
apparently superior solution to the investment problem would be to tie 
managers’ wealth to share values. The second approach suggests that 
large debt service payments force managers to make new issues and that 
participants in the new issues markets are superior monitors (Eas- 
terbrook, 1984). This neglects the fact that existing shareholders and po- 
tential purchasers of the firm’s outstanding securities have as much to 
gain from superior monitoring as do the purchasers of new issues. To be 
sure, there may be free-rider problems between existing shareholders, but 
the underwriters of new issues and other participants in new issues mar- 
kets are themselves firms with internal agency problems. One way to 
maximize the participation of new issues markets is to retire the bulk of a 
firm’s securities and issue them anew. But such continuous and large- 
scale turnover is precisely what the market for existing shares provides. 

I3 Aoki (1990, p. 15) states “... banks are major stockholders of companies, but they do 
not appear to exercise vertical control over management of these companies and they 
remain as silent business partners in good profit states. Only in bad states does their power 
become visible.” 
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As in Diamond (1984), our theory does not assume superior monitoring 
capabilities for one type of investor over another. It is the more funda- 
mental difference between fixed and residual claims which has such dif- 
ferent implications for the efficiency of firm administration. Passive share- 
holders will be well served by creditors who are themselves passive only 
as long as the firm meets its current obligations and is expected to do so in 
the future. 

The major conclusion to emerge from this analysis is that the more 
hierarchical levels a firm has, and in general the more important personnel 
management relative to direct effort by the CEO, the lower the optimal 
debt level. This receives some preliminary empirical support from the fact 
that many successful firms are large, bureaucratic, and hierarchical and 
exhibit relatively high bond ratings. In the limit, as we move in the oppo- 
site direction to firms in which only effort by the CEO matters, then either 
debt will be high or the CEO will be motivated by high equity sharehold- 
ing, or both. That is, the Marshallian entrepreneurial firm will be at the 
opposite end of the spectrum from our blue-chip firm in which the major 
activity is the management of an internal labor market. 

APPENDIX 

A. Proof of Proposition 1 

The founder chooses the debt level, 6, and (Y, taking the subsequent 
choices of investors, nature, and the two managers as given. The last 
move is made by the CEO, who chooses & and ai to maximize Eq. (1). 
Since 8 = 0 she will never expend any direct effort. Her only role is to 
choose Bz, which satisfies the first-order condition 

-&q(S) + a(1 - F(8))] + Z’ = 0. (Al) 

Applying the implicit function theorem to (Al) allows us to express 

dB,* -= SCf’(S) - elf(2) 
aa SCf’(S) - of(S) - z’; 

dB: -(l - F(1)) -= 
aa scf’(q - o!f((k) - z” < O; 

dB2* -c.w -= 
ai3 SCf’(S) - ogq.4) - z” < O; 

ae; 
z= 

-SCf’(8) + af(2) 
SCf’(.q - af(2) - z”. 

(A21 

643) 

644) 

(A3 
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The preceding move is made by the divisional manager, who takes the 
function Bt as given. He thus chooses a2 to maximize ~2 + B? - &(a~), 
so that his choice a: satisfies the first-order condition 

aB:laa, - aU21aa2 = 0. (A6) 

Applying the implicit function theorem to (A6) yields 

aaz* 1 
a(aBf/aa,> = 

- A. 
-a2B2/aai + a2U2/a& = (A7) 

Equation (A7) is strictly positive for a: > 0 because the denominator is 
minus the second-order condition for at. 

The founder holds (1 - a) of the shares (or sells them to passive risk- 
neutral outsiders), reaps proceeds Do from the sale of debt with face value 
D, and leaves K dollars of the proceeds of the debt sale in the firm. The 
choice of D and K gives the firm its initial leverage and defines d = D - 
a2 - K + w2 + w1 + B2. Taking the choices Bz and a; as given, the 
founder chooses 6, CY, and d to maximize 

Do - K + (1 - a) 1: (a; - wI - w2 - B; - C - D + K + E) S(E). 

648) 

The founder faces three further constraints. First, there is the rational 
pricing of debt: 

Do = D(l - F(B)) 

+ I ; (02 - w2 - B2 - wl + (1 - 6)C + K + E) dF(&). (A9) 

Second, there is the divisional managers’ participation constraint: 

w2 + B;(a;) - &(a;) 2 0. (AlO) 

Finally, we have the CEO’s participation constraint: 

wI + Z(B;) + C(l - W(B)) 

+a I ” (az* - wl - w2 - B2 - C - D + K + E) dF(c) 2 0. (411) 
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Substituting in (Al I), (AlO), and (A9) into (A8) confirms that all zero- 
sum elements wash out in the participation/pricing stage, to leave us with 

a;” - U2(& + W2*(a3). (A12) 

The first-order condition for optimal cq (Y*, is 

g l-!?$+!?$zl ( 2 2 > +?.gz’so, (A13) 

with the first-order conditions for 6 and k taking the same form. Using 
(A6) to substitute for a&lea, and (A2) to substitute for aB?laa2 we can 
express (A13) as 

a a@ -z’ as; -__ 
aa aa, 

A 
SCf’(S) - aj-(2) - p > + yg Z’ s 0, (A141 

where the term in parentheses is strictly positive. 
We can also express 

f (i)Z 
(SCf'(S) - af(.q - 232 < O* (A15) 

Since, from (A3), we know aB:lacu is strictly negative, the entire equa- 
tion (A14) is strictly negative and a* = 0. 

The choice of b solves 

Using (A2), we can express 

a as: --= -zlsCf"(2) 
a.6 aa2 (SCf’(S) - zy2. 6417) 

Using (AS) to substitute out aB;las, the first-order condition (A16) be- 
comes 

fY-9 [ (~;;;;;yAp)I + Z’ 
Y 

2 I - j-‘(.$xZ = 0. (A181 

f’(s) must be positive since, by (A2) and (A6), a; will be zero other- 
wise. All other terms of (A18) savef”(8) are strictly positive. Hencef”(Z) 
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must also be positive at the optimum, which requires an 6 value strictly 
less than 4, where f”(B) = 0, since the assumed property f”(x)lf’(x) de- 
creasing in x implies (f”)* > f’f”‘. 

It remains to establish that 6” = 1. The first-order condition for 6* is 

+ Z’ $ 1 2* + $g Z’ = 0. (A191 
2 

Using (A2) we can express the first term as 

a a@ 
( 1 

- Cf’(.e)Z -= 
ds aa2 (SCf’(~) - Zlr)* > O. (A201 

Using (A4) and (A20) we can express (A19) as 

+ Z’ 2 1 - f(6)CZ’ = 0. (A211 
2 

From (Al@, we know the term in brackets equals Z’Cf’(S)/f”(S). 
Hence we can expresses (A21) as 

z’c[(f’(s))* - f”(tz)f(~)l. b422) 

Equation (A22) is strictly positive since the conditionf’(x)/f(x) decreasing 
in x implies (f’(x))* > f”(x)f(x). Hence 6* is at its maximum of 1. 

B. Proof of Proposition 2 

When 8 is positive, the CEO now chooses a positive level of al, a? to 
maximize (1). The first-order condition is 

e(SCf(S) + a(1 - F(B))) - aU,laa, = 0. 6423) 

Applying the implicit function theorem to (A23) we have 

aa: 1 - F(d) 
acu= f3(SCf’(S) - $(S)) + a*U,laaf ’ O; 

aa: Cf 63 
as= e(SCf’(S) - ~$(i)) + a*UJaaf > O’ 

aa; 
z= 

c-f’(G) - af(b) 
fWiCf’(k) - 0$(k)) + a*U,laa: * 

(~24) 

(~25) 

(A26) 
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The founder’s problem is the same as in Propositon 1 except that a: is 
now positive so his objective becomes to choose 6, (Y, and 6 to maximize 

&IT - U,(uT) + a; - U&zz*) + Z(Bjyaz*)). w7) 

The first-order conditon for 6 can be expressed 

6428) 

Using (A2) and (A6) to substitute for a&l& and (A23) to substitute for 
aU,laa, , we can express (A28) as 

e%(l- 

+ 

Cy@) - a(1 - F(8))) 

a&F 
4 

-z 
as scfy.4) - c&&) - 2” + Z’z 

2 > 
+ Z’$f = 0. (A29) 

By Proposition 1, the sum of the first two terms is strictly positive. By 
(A25), the first term is also strictly positive, so 6* = 1. 

We now turn to the determination of the optimal 2. We begin by assum- 
ing that the optimal (Y is zero, which we know is true for f3 = 0. Substitut- 
ing in (Y = 0 and applying the chain rule to the term a&la& we can express 
the first-order condition for optimal & as 

Substituting in (AS), (A7), and (A26) to (A30) and dividing by C > 0 
yields 

+ f”(6) ( AZ’ 
>( 

-2’ aB: - (cf’(s) _ Zlr)2 cft(s) _ z + Z’aa, 1 = 0. C431) 

We know thatf’(&) must be positive at the optimum since, by (A2), the 
divisional manager’s choice a? will be zero otherwise. That d strictly 
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increases in 8 then follows from 

a(A31) = (aw,laa:)cf’(6)( 1 - Cfl.4)) > 0 
a8 (ecfys) + a2u,la&)* . (A321 

It now remain to establish that the optimal (Y is always zero. At cr = 0, 
the derivative of the founder’s wealth with respect to (Y can be expressed 

[ 
(%I - CfW) Z’ 

(* - '(')) ecf'(2) + a2u,/a& - cfys) - 27 1 
,, 

+ f@) (Cfg-- E)2 
-2 Cf’(S) - Z’ +z$. > (A33) 

2 

Denote the term that multiplies (1 - F(b)) in (A33) by E. Denote the term 
that multiplies f(6) in (A33) by G, where G = [-AZ”I(Cf’ - Z”)2][-Z”/ 
(Cf’ - Z”) + Z’aBz*lda2] is strictly positive. Expression (A33) can then be 
simplified to E(l - F(8)) - Gf(z), which is strictly negative for all E I 0. 
While E is strictly negative at 8 = 0, by (A32) we also know that E strictly 
increases in 8. We now show that the first-order condition for (Y* is strictly 
negative even when 8 is sufficiently large that E > 0. The first-order 
condition for &*, (A31), can be written as Ef’(8) + Gf”(B) = 0. Using this 
to substitute out for E we can express the first-order condition for (Y* as 
-G(l - fly/f’ - fG. We need to show that this is strictly negative even 
at (Y = 0. Dividing through by -G we have the condition (1 - F)f”/f’ + 
f > 0. This condition is clearly satisfied at 6 = 0 since all terms are strictly 
positive. We also know, however, that 6” increases in 8. Hence a suffi- 
cient conditon for (Y* = 0 is 

a 
2 [ 

(1 - ~C3fY~) + Asj , o 
f'(S) 1 * (A34) 

Differentiating and multiplying both expressions by (f”(E))2/f’(&) > 0 
we have 

f ‘(S)f”(S) - fyS)f (8) > 0. 6435) 

The condition f ‘(x)/j(x) decreasing in x implies that f ‘(x) > f”(x)f (x)l 
f’(x) for f ‘(x) > 0. If we substitute in f’f/f’ for f ‘, we obtain a sufficient 
condition for (A35) to be positive. This substitution yields (f”)2j7f’ for the 
left-hand side of (A35). Multiplying both sides by f ‘lf yields the condition 
(f”)2 > f”f ‘, which is implied by the condition that f”(x)/f ‘(x) decreases 
in x. 



398 GARVEY AND SWAN 

C. Proof of Proposition 3 

Since a portion p of 2 accrues to the firm, & is now D - K - &z, - a2 + 
wl + w2 + B2 - pZ, and the CEO’s objective becomes 

C(1 - F(8)) + (1 - p)Z - U,(a,). (-436) 

The first-order condition for BT is 

-Cf(s)(l - pZ’) + (1 - p)Z’=O, (A37) 

and by the implicit function theorem we have 

aB; -= Cf’@)(l - pZ’) 
aa2 Cf’WU - pZ’) - Z’[l + p(l - Cf(2))] * (A38) 

Equation (A38) is decreasing in p, as stated in the proposition, if the 
term in the numerator (which is also the first term in the denominator) 
strictly decreases in p and the second term weakly increases in p. Clearly 
the first condition is satisfied as Cf’(S)Z’ > 0. The second is satisfied 
because the term would strictly decrease in p only if C’(S) > 1, which 
would imply excessive CEO effort and would not be optimal. This estab- 
lishes the first part of the proposition. 

aB;laa2 is zero at p = 1 because in this case (A37) requires 8; to satisfy 
1 - pZ’ = 0, which is not a function of a2. This establishes the second part 
of the proposition. 

D. Proof of Proposition 4 

The only change induced by having reputation linked to a2 is in the 
CEO’s choice of B2. Since the fraction p of Z accrues to the firm, we have 
6 = D - K - &I, - u2 + WI + w2 + B2 - pZ, and the CEO chooses B2 to 
maximize (A36). The first-order condition for Bt is then 

-Cf(2>(1 - pZ’) + (1 - p)Z’ = 0, (A39) 

and the expression characterizing pay for u2, a(A37)lda2, is 

Cf'(4 + g + p 
2 

gkf(S - 1) - Cf'(S)Z . 1 (A40) 
2 

Part (i) follows because with p and dZ’lda2 both positive, f(i) is now 
valuable in linking 82 to a2 (it enters positively into (A39)) as well as 
motivating al. The effect on optimal capital s?ructure is formally equiva- 
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lent to an increase in 8 as in Proposition 2. Part (ii) follows because p 
affects only the linkage of B2 to a2 and from (A40), this effect will be 
negative except under the extreme conditions stated. 
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