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The standard Principal–Agent (PA) model assumes that the principal can control the
agent’s consumption profile. In an intertemporal setting, however, Rogerson (1985,Econo-
metrica 53, 69–76) shows that given the optimal PA contract, the agent has an unmet
precautionary demand for savings. Thus the standard PA model is invalid if the agent has
access to credit markets. In this paper we generalize the standard PA model to allow for
saving and borrowing by the agent. We show that the impact of such access critically de-
pends upon the treatment of default. If default is not permitted, efficiency is strictly reduced
by the introduction of credit markets, and the equilibrium level of borrowing or saving is
indeterminate in the model. If default is allowed, however, the optimal contract depends
upon the level of bankruptcy protection in the economy, which is described by a minimum
level of wage income. We show that there is an optimal intermediate range of bankruptcy
protection. Within this range, allowing default increases efficiency in the economy relative
to the case of no default. Also, the model predicts specific levels of consumer debt, interest
rates, and default rates as functions of the level of bankruptcy protection level.Journal of
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1. INTRODUCTION

As an empirical matter, most workers have the opportunity to adjust the tim-
ing of their consumption relative to the timing of their income. Even in the most
primitive setting, workers can store nonperishable output. In industrialized market
economies with well-developed financial markets, individuals have access to com-
petitive markets for both saving and borrowing. In contrast with this observation,
models of agency typically assume that by setting the wage, the principal (or firm)
exercises complete control over the agent’s (worker’s) consumption profile. In this
paper we extend the standard principal–agent model to allow for access to credit
markets. In particular, we give the agent unrestricted access to saving, riskless
borrowing,and alsorisky borrowing incorporating the possibility of default.

The starting point for our analysis is the well-known result, due to Rogerson
(1985a), that in an intertemporal setting the optimal principal–agent (PA) contract
derived without access to financial markets leaves the agent with a precaution-
ary demand for saving. Riskless saving benefits a risk-averse agent by providing
partial insurance against future wage uncertainty. The problem, of course, is that
further insurance reduces overall efficiency because the agent, facing weaker in-
centives, works less. Thus, the solution to the standard PA model isinfeasiblein
an environment with unrestricted access to saving. Given the importance of the PA
model in modern economics, it therefore seems critical to extend the basic model
to incorporate access to credit markets.

Alternatively, one could argue that the PA model is still valid if accompanied
by restrictions on saving, as with the interlinking of credit and labor contracts
in sharecropping (see Braverman and Stiglitz (1982)). Such restrictions are not
commonly observed in modern economies and in any case would be difficult and
costly to enforce. In addition, in order to determine the value of imposing such
restrictions, one first needs a model of optimal contracts in their absence. We
develop such a model and explore some of the consequences for contract design.

While extending the standard principal–agent model to include saving is straight-
forward, adding debt raises several interesting issues. Given a stochastic future
wage, allowing the agent to borrow introduces the possibility of bankruptcy. Thus,
the model must specify how assets are allocated in default. Moreover, since the
probability of default depends indirectly on the agent’s incentives, lenders may
also have an interest in restricting the agent’s access to credit markets. Rather than
make a single specific assumption regarding these issues, we develop a model that
is general enough to consider a variety of alternative scenarios. Doing so allows us
to address a number of important questions, including: What effect does the intro-
duction of saving and riskless borrowing have on the principal-agent model when
bankruptcy is precluded? What is the effect of risky debt with bankruptcy possibil-
ities? Do there exist bankruptcy protection levels such that permitting bankruptcy
enhances efficiency? What effect does bankruptcy protection have on labor con-
tracts, interest rates, default rates, and debt levels?
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First, we avoid the complication of default and introduce saving and riskless
borrowing into the model. In this case, the agent’s maximum total debt is limited by
the agent’s minimum future wage. The agent’s saving/borrowing decision adds a
new incentive compatibility constraint into the standard PA model. Moreover, this
constraint is binding, and the agent’s equilibrium utility is decreased relative to the
standard model. Though the opportunity to save has an impact on equilibrium, no
saving or borrowing need be observed in equilibrium since any riskless transfers
can be offered directly through the labor contract.

Next, we introduce risky debt and the possibility of default to the model. We
assume that there is a minimal levelλ of wage income which is protected in
bankruptcy. Forλ= 0, there is no bankruptcy protection, and the agent defaults
only when it is infeasible to repay the loan. Forλ>0, absolute priority is violated
and the agent can retain some wages in default. We are interested in the effect of
different levels of bankruptcy protection on equilibrium outcomes.

As mentioned earlier, in this setting lenders are also concerned with the agent’s
incentives and the impact that further borrowing or lending might have on these
incentives. We consider two alternative environments. First, we analyze the case
of exclusivedebt, in which the lender can renegotiate the loan terms if the agent
borrows or saves in the future. We also consider the case ofnon-exclusivedebt,
as in Bizer and DeMarzo (1992), in which lenders have no ability to monitor or
restrict future borrowing or saving by the agent. In both settings, we introduce a
methodological technique that allow us to solve for the optimal contract in certain
cases without solving explicitly the implied extensive form games, which are
analytically intractable in general.

Our main results are as follows. We find that in general there exist bankruptcy
protection levels for which the introduction of risky debt increases efficiency rela-
tive to the case of allowing only riskless transfers. In particular, it is important that
bankruptcy protection is neither too strong nor too weak, but lies within an interme-
diate range. Within this range however, the exact level of bankruptcy protection is
unimportant for efficiency. While this is true for both exclusive and non-exclusive
debt, the efficient range for the bankruptcy protection level is reduced in the case
of non-exclusive debt.

Unlike the case of riskless debt, we find that equlibrium wage contracts and
banking activity are uniquely determined in this setting. Wage contracts differ from
those predicted by the standard principal-agent model in that they are back-loaded;
that is, the agent’s first period wage is reduced and the average second-period wage
is higher than in the PA model. Given such a back-loaded wage, the agent borrows
in equilibrium in order to smooth his consumption. This borrowing creates a “debt
overhang” (similar to Myers (1977)) which eliminates the agent’s incentive to save
and self-insure.2

2 That is, enough of the benefits of saving would be captured by the debt holders in bankruptcy to
make it unattractive for the agent.
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Our model also generates predictions regarding the level of interest rates, default
rates, and consumer debt as a function of the level of bankruptcy protection. We
show that while marginal interest rates and default rates are naturally increasing
in the level of bankruptcy protection, debt levels may either increase or decrease.

Related papers by Fudenberget al.(1990), and Allen (1985) embed banking in a
moral hazard problem and investigate whether there exist advantages to long-term
versus short-term contracts that cannot be explained by intertemporal consumption
smoothing. These models assume that there is no possibility of default and hence all
loans are at the risk-free rate. As we demonstrate, however, in the absence of default
the labor contracts are Pareto inferior to those derived with risky debt. In a paper
analyzing the implications of moral hazard for Ricardian equivalence, Rotemberg
(1987) demonstrates that for specific parameter values, borrowing with bankruptcy
can offset government saving and maintain work incentives. His paper does not,
however, explore the full equilibrium relationship between the firm, the worker, and
the financial sector. Haltiwanger and Waldman (1986) introduce alternative capital
market assumptions, including risky debt, into a labor contracting problem, but in
their paper the agent’s productivity is exogenously determined, so moral hazard is
not at issue. In the related context of insurance, Arnott and Stiglitz (1991) analyze
how the market for insurance may be adversely affected by the agent’s ability to
obtain supplementary insurance from family and friends.

More generally, this paper is related to the common agency literature introduced
by Bernheim and Whinston (1986). That literature explores a situation in which
several principals attempt to influence the action of a single agent. In this paper, the
firm that employs the worker, as well as the banks that extend loans to the worker,
are all concerned about the worker’s effort decision and its impact on their profits.
Thus, they can be intrepreted as multiple principals for the common worker.3

In our setting, however, the contracts are entered into sequentially rather than
simultaneously. In that sense it is more closely related to the models of sequential
contracting in Bizer and DeMarzo (1992) and DeMarzo and Bizer (1994).

Finally, there is a separate literature in incomplete markets in which the beneficial
role of debt with default is considered. Zame (1993) and Dubeyet al.(1988) show
that when markets are incomplete, requiring agents to fulfill all obligations can
severely limit contingent contracting. Allowing default increases the set of feasible
trades and can enhance welfare.

The rest of the paper is organized as follows. In Section 2 we introduce a standard
two-period version of the principal–agent model and show that at its solution, the
agent has an unmet desire to save at the market interest rate. Section 3 then extends
the model to allow for banking (borrowing and saving) by the agent that cannot
be controlled by the principal. Since this adds additional incentive constraints,
welfare is weakly reduced by allowing banking. Section 4 considers the case in
which only riskless borrowing is allowed, and shows that the agent is strictly worse

3 Our setting differs from the standard model of common agency in that the bank only cares about
the worker’s effort indirectly due to its effect on wages.
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off than in the standard PA model. Sections 5 and 6 then show that efficiency can
be improved by allowing risky borrowing coupled with bankruptcy protection.
Section 5 considers the case of exclusive debt in which the agent borrows from at
most one lender, and Section 6 allows unrestricted borrowing from many lenders.
Finally, Section 7 concludes the paper, summarizing the results and suggesting
areas for further research.

2. THE STANDARD PRINCIPAL–AGENT PROBLEM

To highlight the implications of access to credit markets, we first formulate the
model in the standard principal–agent setting. A profit-maximizing, risk-neutral
principal employs a risk-averse worker to undertake a project that requires the
worker’s labor, but worker effort is unobservable. Therefore, a contract must be
designed that balances the objective of providing work incentives against the ob-
jective of efficiently assigning risk. We assume that there is competition among
principals (or that the agent chooses the contract), so that the observed contract
is the one most preferred by the agent that yields non-negative profits for the
principal. (This is not critical; see footnote 6.)

To simplify the intertemporal issues presented, we restrict attention to a two-
period model. Upon accepting a contract, the agent works in the first period, earns
a wage, and consumes. In the second period, the agent works, and profits of the
project are realized. The agent is then paid a wage and consumes. The payoff of the
project is given by a bounded random variableX, whose distribution is affected by
the agent’s effort. Since the principal only observes the payoffX, and only in the
second period, the labor contract takes the form of the sharing ruleS= (s1, s2(·)).
That is, the contract consists of a payments1 by the firm to the worker in the first
period, and a second-period wage schedules2(X) that is contingent on the project
outcome.4 The worker’s preferences are represented by an additively separable
Von Neumann–Morgenstern utility function,

U (c1, c2, e) = u1(c1)+ βE[u2(c2) | e] − V(e),

wherect ≥ 0 is consumption expenditures in periodt ande≥ 0 represents the total
effort expended. Note that we can interpretut as an indirect utility function over
periodt income; we assume thatut is increasing and strictly differentiably concave.
Also, we can interpret efforteas occurring soley in period one, or solely in period
two, or spread out across the periods; the precise timing is not important.V(e)
represents the disutility of effort, whereV is increasing and strictly differentiably
convex, withV ′(0)= 0. Finally, the expectation is conditional upon effort since
the distributionF(x, e) of the project outcome depends upone. In general, we

4 The model can be generalized to the case in which the project produces output in both periods so
that the first period wage is also stochastic. All of our results still apply state by state according to the
first period outcome.
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think of higher effort leading to higher output, though we make no such explicit
assumption at this point. The distributionF may be either continuous, discrete, or
mixed, but we assume the support is independent of effort. Letf (x, e) be either
the density or the probability mass of outcomex given efforte as appropriate. In
addition, we assume thatfe(x, e) exists and is continuous ine. Lettingw be the
agent’s initial wealth, if the agent accepts the contractS, consumption is given by5

c1 = w + s1, c2 = s2.

Note that all of the agent’s initial wealth is consumed in period one, since at this
point we have not introduced an explicit saving technology. Of course, the agent
can save indirectly through the labor contract, by settings1< 0. The consequences
of alternative saving options are the heart of this paper, and they will be introduced
in Section 3.

Letting r represent the competitive interest rate, the standard principal–agent
contracting problem, which we denote by (PA), is given by:

(PA) maxS,e U (c1, c2, e)

subject to s1 ≤ 1
1+r E[X − s2(X) | e],

e∈ arg max̂eU (c1, c2, ê),

c1 = w + s1, c2 = s2.

The first constraint is the principal’s participation constraint, since the risk-neutral
firm should earn non-negative profits.6 The second constraint ensures incentive
compatibility for the agent’s effort choice. As is well known, the solution to this
problem involves an optimal tradeoff between work incentives and risk-sharing.
We denote the optimal allocation and effort resulting from (PA) byc∗ = (c∗1, c

∗
2)

ande∗, respectively. To facilitate later comparisons, we assume that this solution
is unique (up to changes on sets of measure zero) and interior (i.e., thatc∗> 0 and
e∗> 0).

A similar formulation of a multiperiod principal–agent problem has been con-
sidered by Rogerson (1985a). In that article, Rogerson suggests that the optimal
principal–agent contract is feasible only if the agent’s access to credit is severely
curtailed. In particular, Rogerson shows that at the solution to (PA), the agent has
an unmet demand to save some of his first-period wage for consumption in the
second period. We confirm this result in the context of our model:

PROPOSITION1 (Rogerson, 1985a).At the optimal solution to(PA), the agent
wishes to save at the interest rate r.

5 Here and throughout the paper, we writes2 to represent the random variable given bys2(X).
6 We have written the problem to maximize the agent’s utility, although we could also have written

it to maximize the principal’s profits subject to a participation constraint for the agent. This would not
alter our results.
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Proof. At a solution to (PA), the optimal sharing rule must satisfy the following
first-order condition (see Rogerson, 1985a, Proposition 1):

1

u′1(c∗1)
= 1

1+ r
E

1

βu′2(c∗2)
. (1)

We can interpret the LHS of (1) as the marginal cost to the principal of increasing
the agent’s first-period utility, and the RHS as the marginal cost of increasing
the agent’s second-period utility through a uniform increase of the second-period
payment. Since uniform changes tos2 do not change incentives, these marginal
costs must be equated at the solution.

Sincee∗> 0, the incentive compatibility constraint implies that the second-
period wage (and hence consumption) must not be constant across states. There-
fore, the strict form of Jensen’s inequality requires

u′1(c∗1) < (1+ r )Eβu′2(c∗2). (2)

Hence (1+ r ) exceeds the agent’s marginal rate of substitutionu′1/E[βu′2], indi-
cating that the agent would like to save at the market interest rater .

The intuition for this result is clear. Since the agent’s utility function is concave,
the marginal impact of an additional dollar of income is higher at lower levels of
consumption. Therefore, it is easier for the firm to provide work incentives for the
agent if second-period consumption is lower overall. Thus, the need to provide
such incentives distorts second-period consumption downward, leaving the agent
with a “precautionary” demand for savings.

An implication of this result, however, is that in many standard economic envi-
ronments, the second-best allocation may not be achievable. That is, since labor
contracts do not in practice impose constraints on savings, the agent should be able
to save at the competitive, risk-free rater . The theorem implies, however, that any
optimal (PA) consumption profile is not consistent with the agent’s ability to save.
Therefore, we have

COROLLARY. If the agent can save at the risk-free rate r, the solution to(PA)
(i.e., the second-best allocation) cannot be attained.

Since incorporating the desired additional saving directly into the labor contract
(by reducings1 and increasings2) is not in the firm’s interest, it must be the case
that such saving alters work incentives and reduces firm profits. Thus, if the agent
can save after the labor contract is signed, he or she can impose an externality on
the firm, as saving alters the incentive scheme of the original contract and acts as
a form of insurance for the agent against the second-period outcome. Of course,
this externality is imposed only if the firm insists on offering the (PA) contract. If
instead the firm knows that the agent has access to a bank, then it will take this
into account when designing the labor contract. In the absence of restrictions on
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savings, then, the standard principal–agent model is an inadequate model of labor
contracts.

In the following section, we extend the (PA) model to incorporate banking and
to explore the implications of banking for consumption, production, and the form
of optimal contracts. The major result is that bankruptcy protection can enhance
efficiency. Before demonstrating this formally, it is useful to sketch the intuition
here. As shown above, agency costs are minimized by pushing the agent’s marginal
rate of substitution so that (2) holds. However, if only riskless saving and riskless
borrowing is permitted, then at the agent’s optimal saving/borrowing decision, the
agent’s intertemporal Euler condition is

u′1(c∗1) ≥ (1+ r )Eβu′2(c∗2),

where the inequality may be strict since the agent may be constrained on the amount
of borrowing permitted (in order for it to remain riskless). This contradicts (2).
On the other hand, if risky borrowing is permitted, then the agent’s intertemporal
Euler condition is

u′1(c∗1) = (1+ r )E[βu′2(c∗2) | no default],

since in the presence of a debt overhang, saving (or borrowing less) only increases
consumption in those states in which the agent is not bankrupt. Since those are
states in which consumption is high and marginal utility is low, this implies that (2)
holds. That is, risky borrowing makes it possible to “push” the agent’s marginal rate
of substitution in the direction that reduces the agency problem. However, risky
borrowing will not enhance efficiency if it requires the risk-averse agent to suffer
very low consumption in the future. Hence, the combination of risky borrowing
with adequate bankruptcy protection is optimal.

3. THE PA MODEL WITH BANKING

We now extend the standard principal–agent model to incorporate the possibility
of saving and borrowing by the agent. In this section we construct a general model
that allows the agent to enter into an arbitrary number of savings or loan agreements
with different, competitive banks.

In particular, we suppose the following sequence of events: first, the worker and
the firm sign a labor contractSas described in (PA). After this contract is signed,
however, the agent may approach a bank and secure a loan agreement (l , d). The
amountl represents the loan received by the agent in the first period, withl < 0
corresponding to saving. The agent then promises to repay the amountd in the
second period (again,d< 0 corresponds to withdrawal of savings). In fact, the
agent may open several accounts with different banks; we index banks byj and
let (l j , dj ) be the agreement with bankj .
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Finally, after securing a set of loan agreements with the banks, the agent works
on the project and chooses a particular level of effort. In the second period, the
outcome of the projectX is realized. The firm then pays the agent according to the
labor contractS, and the agent, in turn, repays the banks according to his or her
loan obligations.

Several assumptions are embedded in this formulation. First, we allow the agent
to procure any loan contract that is acceptable to the bank. That is, we do not allow
the firm to restrict the agent’s access to banking, either explicitly or implicitly
via the labor contract. This corresponds to our goal of exploring the impact of
unrestricted banking on labor contracts. Second, we consider only standard debt
contracts and do not permit the repaymentd to depend explicitly on the project
outcome.7 In essence, we assume that only the firm and the worker write contracts
on the project outcome; courts will not enforce general state-contingent contracts
written by banks. This is consistent with the types of contracts that are observed
in practice.8

Given some set of loan contracts, we must determine the agent’s consumption.
Let (l , d)= ∑ j (l j , dj ). Then the agent’s consumption in the first period is given
by

c1 = w + s1+ l . (3)

If default were not possible, then consumption in the second period would simply
be c2= s2 − d and all loans would be risk-free. In reality, of course, default is
possible and is observed. In fact, full repayment is not feasible ifd> s2. Thus
loans may be risky. We incorporate this feature into our model of banking by
assuming that a bankruptcy law exists allowing the agent to declare bankruptcy
and avoid repayment of the loan. We assume that in bankruptcy, the agent’s as-
sets are seized, together with any wages in excess of some minimum “protected”
level, denoted byλ. For λ>0, this is interpreted as a bankruptcy protection
law,9 while for λ= 0, this restriction simply embodies the feasibility constraint
on repayment. Values ofλ>0 might correspond, for example, to the fact that
many states protect debtors from extreme hardship by assuring them of a minimal
level of wages.

7 Note, however, that though debt contracts are not explicitly state-dependent, this does not imply
that the actual repayment will be independent of the project outcome once we allow for default.

8 Presumably, this is true since it is very costly for banks and courts to enforce more general state-
contingent contracts. One could try to model this along the lines of the costly-state-verification literature.
While debt has an advantage in lowering verification costs, it is not clear that standard debt would be
optimal in this setting. We do not pursuse this optimal security design problem here, but instead restrict
ourselves to the empirically relevant case of standard debt contracts.

9 This roughly corresponds to the procedure in Chapter 7 bankruptcy.
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Given the bankruptcy protection levelλ, an agent with contractSand aggregate
debtsd has second-period consumption given by

c2(d, S) = max[s2− d,min(s2, λ)], (4)

since the agent has the option of either repaying the debt or declaring bankruptcy
and keeping at mostλ.10 Of course, the difference between the agent’s wages2

and actual consumptionc2 represents the amount repaid to the banks. Thus, given
Sandd, the actual aggregate repayment made to the banks is given by

s2− c2 = min[d,max(s2− λ, 0)]. (5)

Clearly, unlessd≤max(s2 − λ, 0) with probability one, the repayments made by
the agent depend upon the realization of the project outcomex. In this case, at
least one bank must hold a risky loan.

Without further assumptions it is difficult to characterize the precise set of loan
contracts which are available to the agent. Given the equilibrium strategy of the
banks, however, there will besomeset of aggregate loan contracts the agent can
obtain by visiting an arbitrary number of banks. We adopt the notation

L(S) ≡
{
(l , d) : (l , d) =

∑
(l j , dj ) available in equilibrium given wagesS

}
.

For now, we do not further characterize the setL(S). We will characterize this set
throughout the remainder of the paper under a variety of restrictions.

Thus, after signing the labor contractS, the agent can then approach the banks
and, via some combination of contracts, obtain any aggregate loan inL. After
signing these loans, the agent then works on the project and chooses an optimal
level of effort. Obviously, in equilibrium the agent will choose the loans and effort
to solve the following optimization problem:

B(S, L): maxl ,d,e U (c1, c2, e),

subject to (l , d) ∈ L(S),

c1 = w + s1+ l ,

c2 = max[s2− d,min(s2, λ)].

That is, an equilibrium in the banking subgame should be a solution toB(S, L).

10 Alternatively, we could model bankruptcy protection as a guarantee against losing more than
some fraction of income (for example, federal statutes require forfeiture of at most 25% of income).
Then (4) would becomec2=max[s2 − d, δs2]. This would not substantially alter our main results.
Another implicit assumption in this formulation is that the wage payments2 is nonnegative. Relaxing
this assumption and accounting for feasibility impliesc2=max[s2− d,min(s2, λ), 0]. Our results are
also robust to this generalization, though we omit it for simplicity.
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Note that effort is chosen by the agent after the aggregate loan contract is
determined. Hence at a solution to B(S, L), effort satisfies

e∈ arg max
ê

U (c1, c2, ê). (6)

Because of the time separability of utility, optimal effort only depends on the
distribution ofc2. We can write this as a functione(c2(d, S)), where we assume an
arbitrary (measurable) selection if the optimum is not unique.

We assume that the financial sector is competitive, is risk neutral, and faces the
competitive interest rater .11 In equilibrium, banks will only accept loan contracts
on which they expect to earn non-negative profits. Because this is true for each
individual loan contract, it must be true for the aggregate loan contract as well.
Therefore, at the equilibrium solution (l , d, e) to the banking subgameB(S, L),
we must have

l ≤ 1

1+ r
E[min[d,max(s2− λ, 0)] | e]. (7)

That is, the expected discounted value of the total repayment should exceed the
aggregate loan extended to the agent.

Having described the banking subgame, we can now describe the optimal con-
tracting problem faced by the firm when the agent cannot be prevented from
engaging in outside saving or borrowing:

(PAB) maxS,l ,d,e U (c1, c2, e),

subject to s1 ≤ 1
1+r E[X − s2(X) | e],

(l , d, e) ∈ arg maxB(S, L),

c1 = w + s1+ l ,
c2 = max[s2− d,min(s2, λ)].

Note that the objective function, and the firm’s participation constraint are iden-
tical to those of the standard principal–agent problem (PA). Also, sinceB(S, L)
implies (6), the incentive compatibility constraint on effort is also equivalent. The
key difference between (PAB) and (PA) results from the additional incentive com-
patibility constraint for the loan contract; under (PAB) the agent must also be at
an optimum with regard to his or her banking opportunities. The fact that (PAB)
embodies additional constraints suggests the following obvious result:

PROPOSITION2. Suppose(S, l, d, c, e) is feasible under(PAB). Then(Ŝ, c, e) is
feasible under(PA), whereŝ1= s1+ l andŝ2= c2. The agent is thus weakly better
off under(PA) than under(PAB).

11 Note we are assuming that financial intermediaries have no advantage relative to the firm in
extending credit to the agent. See, however, the remarks in Section 7.
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Proof. The nonnegative profit constraint for the firm in (PAB) impliess1≤
1

1+r E[X − s2 | e]. Also, from (7), we havel ≤ 1
1+r E[s2 − c2 | e]. Together, these

two conditions imply that

s1+ l ≤ 1

1+ r
E[X − c2 | e] = 1

1+ r
E[X − ŝ2 | e].

Therefore,Ŝentails nonnegative profits for the firm under (PA). Finally, since con-
sumption is identical, the optimality of effort in (PA) follows from the optimality
of effort in (PAB).

To determine the precise relationship between (PA) and (PAB), further analysis
of the banking sector is required, which we address in the following sections.

4. THE PAB MODEL WITHOUT DEFAULT

In this section we consider the impact of allowing the agent to save or to engage
in riskless borrowing. The agent is not permitted to borrow to an extent that would
entail default. This is represented by the following set of aggregate loan contracts:12

L0(S) = {(l , d) : d = (1+ r )l , andd ≤ 0 ord ≤ s2− λ almost surely}.
We then denote by (PAB0) the principal–agent problem in which the banking
subgame is represented byB(S, L0). We have the following immediate result,
which is somewhat anticipated by the results of Section 2.

PROPOSITION3. For any bankruptcy protection levelλ, the agent is strictly
better off under(PA) than under(PAB0). The labor contract and amount of sav-
ing/borrowing are indeterminate under(PAB0). In particular, no saving or bor-
rowing need be observed in equilibrium.

Proof. At a solution to (PAB0), the agent must not prefer to increase savings
(or reduce debt). This implies the (FOC)

u′1(c1) ≥ (1+ r )βE[u′2(c2) | e].

This contradicts (2), which must hold at a solution to (PA). Hence, by Proposition 2,
(PAB0) is inferior to (PA). Also, if (c1, c2) is a solution to (PAB0), it can be
implemented by the labor contracts1= c1−w ands2= c2, in which case the agent
does not borrow or lend. In addition,s1= c1 − w+ k/(1+ r ) ands2= c2 − k is
also an optimal labor contract for any 0≤ k≤ c2 almost surely, and fork< 0 if
c2≥ λ almost surely.

12 Note thatd≤ 0 corresponds to savings, whiled≤ s2 − λ almost surely implies that the debt is
repaid with probability one and there is no default. Hence these contractual restrictions are equivalent
to the restriction to riskless borrowing and saving.
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5. THE PAB MODEL WITH EXCLUSIVE DEBT

In this section we relax the assumption that loan contracts must be risk-free
and allow the agent to borrow against the risky portion of his or her future wage.
Of course, banks rationally anticipate the possibility of default in this case and
set the loan rate accordingly. The difficulty is that the probability of default now
depends upon the agent’s wage, which depends upon effort. Thus, a bank holding a
risky loan is to some extent concerned about the agent’s incentives. Because these
incentives are affected by borrowing/saving activity, a bank holding a risky loan
is potentially affected by the agent’s future banking decisions.

We first consider an environment in which banks can monitor the agent’s future
banking activity. In particular, we assume that the bank has the option to renego-
tiate its debt contract with the agent in the event that the agent borrows or lends
elsewhere. We think of this as an “exclusivity” convenant associated with the debt
contract.13

The first step in our analysis is to determine the set of aggregate loan contracts
that would be available to the agent in this environment. A useful benchmark is to
compare this set with the set of loan contracts that would be accepted if the agent
could contract with only a single bank. We have the following result:

PROPOSITION4. Suppose loan contracts are exclusive. Then the set of aggre-
gate loan contracts Lx(S) available to an agent with wages S satisfies

Lx(S) ⊃ L1(S) ≡
[
(l , d) : l ≤ 1

1+ r
E[min(d,max[s2− λ, 0]) | e(c2(d, S))]

]
.

Proof. Suppose the agent requests (l , d) ∈ L1(S) from a bank. By definition,
if the agent engages in no further banking, the bank earns non-negative profits
with such a contract. On the other hand, suppose the agent does engage in further
banking. If (l , d) is a risk-free contract, the bank’s profits are unaffected and so still
nonnegative. If (l , d) is a risky loan, the bank’s profits may be affected by further
banking, but since the first bank has the option to reset the terms, its profits will
again be nonnegative. Hence (l , d) would be accepted by the bank, and soL1(S)
is available in equilibrium.

The setL1(S) is not a complete characterization ofLx(S), however. This is
because there may be loan contracts the agent could request which would not be
profitable if the agent did no further borrowing or lending, but which would be
profitable given the agent’s optimal level of additional banking after receiving the
first contract. Since the first bank can rationally forecast the agent’s future banking
decisions, such an initial loan contract would be accepted.

13 As a practical matter, such covenants are not commonplace with standard consumer loans, though
they may be more common for small business loans. In any case, we will drop the “exclusivity”
assumption in the next section, and so this case can be viewed as an alternative benchmark.
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The entire set of loansLx(S) is therefore difficult to characterize. Fortunately,
it is not necessary for our analysis, as shown below:

PROPOSITION5. The solutions to B(S, Lx) and B(S, L1) coincide.

Proof. Let (l , d, e) solveB(S, Lx). Then by (7), (l , d) ∈ L1(S), and so (l , d, e)
solvesB(S, L1).

Thus, the PA problem with exclusive banking, which we denote by (PABx), is
equivalent to (PAB) with the banking subgameB(S, L1).

Recall from Proposition 3 that with riskless borrowing and saving, no banking
activity need be observed in equilibrium. The following result demonstrates that
the opposite is true with exclusive borrowing: banking is necessary in equilibrium
if the bankruptcy protection level lies within the range of consumption.

PROPOSITION6. Suppose s2≤ λ and s2>λ both occur with positive probabil-
ity. Then d6= 0 at any solution to B(S, Lx).

Proof. If d= 0 solvesB(S, Lx), then the agent must have no incentive to save
or borrow givenS. Note that ford≤ 0, (d/(1+ r ), d) ∈ L1(S); i.e., the agent can
save at the risk-free rate. He or she will choose not to save only if the first-order
condition

u′1(c1)
1

1+ r
≥ βE[u′2(c2) | e] (8)

is satisfied, wherec2= s2 andc1=w+ s1.
Next definel 1(d)= 1

1+r E[min[d,max(s2 − λ, 0)] | e(c2(d, S))]. Then atd= 0
the marginal loan terms available to the agent are given by

∂/∂d l1(d)|d=0+ = Pr(s2 > λ | e)/(1+ r ), (9)

since the bank is only repaid when the agent has more thanλ. This implies the
first-order condition for the agent to choose not to borrow

u′1(c1)
1

1+ r
Pr(c2 > λ | e) ≤ βE[u′2(c2)1[c2 > λ] | e],

where 1[· ] is the indicator function.
Sinces2= c2>λ with positive probability, this can be rearranged to yield

u′1(c1)
1

1+ r
≤ βE[u′2(c2) | c2 > λ,e]. (10)

Therefore, combining the first-order necessary conditions (8) and (10) ford= 0
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to be optimal implies that

E[u′2(c2) | c2 > λ,e] ≥ E[u′2(c2) | e].

But sinceu is strictly concave, this can only hold ifs2= c2>λ with probability
one.

The intuition for this result is that bankruptcy produces a “kink” atd= 0. Sup-
pose the agent is indifferent toward or does not wish to engage in riskless saving.
This implies the agent must be indifferent toward or prefer riskless borrowing.
But if the agent does borrow, default will occur whens2≤ λ. Thus borrowing is
risky and allows the agent to lower consumption in the highest states only. Since
the agent weakly prefers riskless borrowing, risk aversion implies the agent will
strictly prefer risky borrowing. Hence the agent must either borrow or save at so-
lution to the banking subgame. Thus, unlike the case of Section 4, banking activity
will be observed in equilibrium.

5.1. Efficiency of (PABx)

From Proposition 2, we know that (PABx) is weakly inferior to the standard
problem (PA). Moreover, we observed in Proposition 3 that the availability of
riskless borrowing and saving leads to a strict decrease in welfare. In this section
we introduced the possibility of exclusive risky debt, which allows for an even
richer set of contracts available to the agent; that is,Lx(S)⊃ L0(S). Thus, it would
seem intuitive that the availability of exclusive borrowing would lead to even
further incentive constraints in the PA problem, and an even further decline in
welfare. However, this intuition fails to take into account the optimal response of
the labor contract to the availability of risky debt. In fact, we demonstrate in this
section that under some circumstances, (PABx) may lead to equivalent welfare
to (PA), albeit with a very different form of labor contract. We also show that
efficiency depends critically on the level of bankruptcy protection.

Recall thatc∗2 is the equilibrium consumption at the solution to the standard PA
problem. Our first result demonstrates that if the bankruptcy protection level is
either below or above the range ofc∗2, (PABx) is inferior to (PA):

PROPOSITION7. Supposeλ< c∗2 or λ> c∗2 with probability one. Then(PABx)
is strictly inferior to(PA).

Proof. By Proposition 2, (PABx) is weakly inferior to (PA). Since (PA) has a
unique solution, (PABx) is strictly inferior to (PA) unlessc∗2 can be implemented
under (PABx). Supposeλ< c∗2 with probability one. Ifc∗2 is part of a solution to
(PABx), the agent must default with probability zero at this solution. But since
the agent has access to risk free saving, this cannot be a solution to the banking
subgame by Proposition 1, and so cannot solve (PABx). Next supposeλ> c∗2 with
probability one. Then the agent has an aggregate loan of at mostl = 0 since any debt
is almost surely not repaid at all. Hence, the agent would be again be able to save
at the risk free rate, so this also cannot be a solution in the banking subgame.
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The previous result leaves open the possibility that for intermediate levels of
bankruptcy protection—that is, ifc∗2≥ λ and c∗2≤ λ both occur with positive
probability—(PABx) might not be inefficient relative to (PA). The intuition for
this is the following: the inefficiency with banking stems from the agent’s ability
to save and self-insure. In an equilibrium with risky debt, however, the agent can-
not engage in riskless saving. A marginal dollar saved (or used to reduce the debt)
will increase the agent’s consumption in the highest states, but not in the states for
whichc2<λ and the agent is in default.14 Thus, if the labor contract is structured
to induce the agent to borrow, it may block the agent’s ability to self-insure. We
now explore this possibility.

We begin by examining the necessary form of an efficient labor contract. This
labor contract,S∗, together with a loan contract, (l ∗, d∗), must implement the (PA)
allocationc∗. If Pr(c∗2= λ | e∗)= 0 (which holds generically), these labor and loan
contracts must have the following form:15

s∗2 =
{

c∗2 if c∗2 ≤ λ
c∗2 + d∗ if c∗2 > λ

,

s∗1 =
1

1+ r
E[X − s∗2 | e∗], (11)

l ∗ = 1

1+ r
E[s∗2 − c∗2 | e∗] =

1

1+ r
E[d∗1[c∗2 > λ] | e∗].

Thus, (PABx) is second-best efficient if and only if there exists ad∗> 0 such
that (l ∗, d∗) is an optimal loan in the banking subgameB(S∗, Lx). To provide
some intuition regarding the appropriate choice ofd∗, consider the following. The
reason for the inefficiency of (PAB) relative to (PA) is that when the agent saves or
borrows with the bank, the bank does not adjust its terms to reflect the externality
imposed on the firm. This externality stems from the incentive effect of saving or
borrowing. If for some choice ofd∗ this externality disappeared, efficiency could
be restored.

How can we measure this externality? Note first that the impact of a change in
the agent’s effort on the total expected cash flows available to both the firm and
the bank is given by

∂

∂e
E[X − c∗2 | e∗]. (12)

Next note that given the contract above, the bank receivesd∗ if and only if c∗2>λ.

14 This intuition is related to the “debt overhang” problem in corporate finance (Myers (1977)).
Though saving is valuable to the agent, enough of the gains go to the debt holders to eliminate its
appeal.

15 Of course, the labor contract could be modified on a set of events of measure zero. We ignore this
indeterminacy, though strictly speaking the statements hold “almost everywhere.”
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Thus, the impact of a change in the agent’s effort on the total expected cash flows
available to the bank alone is given by

∂

∂e
E[d∗1[c∗2 > λ] | e∗] = d∗

∂

∂e
Pr(c∗2 > λ | e∗), (13)

where 1[· ] is the indicator function.
Hence, the externality the bank can impose on the firm through the incentive

effect is given by the difference between (12) and (13). This suggests thatd∗ should
be chosen to equalize the externality terms (12) and (13); that is, the level of debt
supporting the second-best should be given by

d∗ = ∂

∂e
E[X − c∗2 | e∗]

/
∂

∂e
Pr(c∗2 > λ | e∗). (14)

The following theorem substantiates this claim:

PROPOSITION8. Let (S∗, l ∗, d∗) be given by(11) and (14). Then if d∗> 0,
the loan contract(l ∗, d∗) satisfies the first-order conditions of B(S∗, Lx). If the
first-order conditions are sufficient, then(PABx) is equivalent to(PA).

Proof. We compare the loan terms offered by the bank to the terms of a “hy-
pothetical” loan by the firm under (PA). Since the firm would offer a loan at terms
maintaining zero profits, and sincec∗ is the optimal such consumption profile, the
agent would be unwilling to borrow (or save) at the terms offered by the firm.
Thus, the theorem is proved by showing that the bank would offer identical terms.

Recall thatB(S, Lx) is equivalent toB(S, L1). The set of loans available in
L1(S) can be represented by the loan schedule

l (d̂; S∗) = 1

1+ r
E[s∗2 − ĉ2 | ê],

whereĉ2= c2(d̂, S∗) andê= e(c2(d̂, S∗)). The loan schedule offered by the firm,
however, is defined by the condition of zero expected profits for the aggregate
payments made to the agent (i.e., wages plus loan):

l f (d̂; S∗) = 1

1+ r
E[X − ĉ2 | ê] − s∗1 .

Also, from the definition ofS∗,

s∗1 =
1

1+ r
E[X − s∗2 | e∗].
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Combining these three conditions yields

l f (d̂; S∗)− l (d̂; S∗) = 1

1+ r
(E[X − s∗2 | ê] − E[X − s∗2 | e∗]). (15)

Hence, the difference between the loan schedule offered by the firm and that offered
by the bank is given by the change in the profits of the labor contract resulting
from the effort change induced by the debt. Differentiating this expression, we can
compare the marginal interest rate offered by the firm and the bank atd∗:

l ′f (d∗; S∗)− l ′(d∗; S∗) = 1

1+ r

∂

∂e
E[X − s∗2 | e∗]

∂

∂d
e(c2(d∗, S∗)).

Further, sinces∗2 = c∗2 + d∗1[c∗2 > λ],

∂

∂e
E[X − s∗2 | e∗] =

∂

∂e
(E[X − c∗2 | e∗] − d∗ Pr(c∗2 > λ | e∗)) = 0, (16)

from the definition ofd∗. Therefore,l ′f = l ′ and the first-order conditions of the
banking subgame are satisfied. If the first-order characterization ofB(S∗, Lx) is
sufficient, the labor contractS∗ will indeed implement the second-best allocation,
and so is optimal for (PABx) and equivalent to (PA).

To complete the analysis of the general case then, it remains to demonstrate
conditions implyingd∗ is positive and is globally optimal inB(S∗, Lx). First, we
demonstrate that standard assumptions guaranteed∗> 0.

DEFINITION. The distribution functionF satisfies MLRC if fe(x, e)/ f (x, e)
is increasing inx for all e. It satisfies CDFC ifFee(x, e)≥ 0 for everyx ande.

These are precisely the assumptions used by Grossman and Hart (1983) and
Rogerson (1985b) to guarantee the validity of the first-order approach for analyzing
(PA). These assumptions provide a sufficient condition ford∗> 0, though they are
not necessary, as the example of the next section demonstrates.

PROPOSITION9. Suppose the distribution F satisfies MLRC and CDFC. Then
the level of debt d∗ defined in(14) is positive.

Proof. By our assumption onF , the first-order approach to the principal–agent
problem is justified. Using this approach,∂

∂e E[X−c∗2 | e∗]> 0; that is, the principal
would always like the agent to work harder at the solution to (PA). Furthermore,
the MLRC implies thatc∗2(X) is nondecreasing inX (see Holmstrom (1979)), so
thatc∗2>λ if and only if X> k for somek. Thus, since Pr(c∗2>λ | e∗) ∈ (0, 1),
and since MLRC implies first-order stochastic dominance,

∂

∂e
Pr(c∗2 > λ | e∗) = ∂

∂e
[1− F(k, e)] = −Fe(k, e) > 0.

Therefore, the level of debtd∗ specified in (14) is indeed positive.
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Finally, we would like to establish similar conditions guaranteeing the suf-
ficiency of the first-order characterization forB(S∗, Lx). Unfortunately, in the
general case, the loan schedule is typically not concave, so that verifying the suffi-
ciency of the first-order conditions is not tractable. For completeness, we present a
condition which will guarantee thatS∗ solves (PABx). The condition implies that
firm profits do not decrease after the agent contracts with the bank, so that the bank
cannot exploit this externality. We remark that this condition is much stronger than
required and certainly not necessary, as the example of the following section will
show.

PROPOSITION10. Suppose that for the labor contract S∗ described above,

e∗ ∈ arg min
ê

E[X − s∗2 | ê].

Then the loan contract(l ∗, d∗) solves B(S∗, Lx), and(PABx) is equivalent to(PA).

Proof. From Eq. (15), the above condition implies

l f (d̂; S∗)− l (d̂; S∗) ≥ 0.

Therefore, the loan terms offered by the bank are always worse than those that
would be offered by the firm, so that the given loan must be optimal.

Again, the conditions of Proposition 9 and Proposition 10 are restrictive and
much stronger than necessary. We demonstrate their usefulness, however, by show-
ing that they apply in the case in which the project has only two outcomes.

PROPOSITION11. Suppose the project has only two possible outcomes xg>

xb, and let effort be normalized so that e=Pr(X= xg). Then(PABx) is equivalent
to (PA) if c∗2(xg)>λ> c∗2(xb).

Proof. The conditions of Proposition 9 are trivially satisfied, so that

d∗ = (∂/∂eE[X − c∗2 | e∗])/(∂/∂e Pr(c∗2 > λ | e∗)) = 1x −1c∗2 > 0,

where1x= xg− xb and1c2= c∗2(xg)− c∗2(xb). But given this choice ofd∗, from
(11) we have1s∗2 =1x. But thenE[X−s∗2 | e] is independent ofe, and Proposition
10 holds.

Again, we stress that these conditions are much stronger than necessary. In
general, we expect thatd∗> 0 and optimal forB(S∗, Lx) even if these conditions
are not satisfied. The following section provides such an example.
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5.2. An Example

Consider the economy described as follows:

X ∈ [0,∞),with distributionF(x, e) = 1− exp[−x/e],

u1(c) = u2(c) = 2
√

c, V(e) = βδe2, β = 1/(1+ r ) = 0.95,

w = 0.475, δ = 1.

First, we solve the standard problem (PA) for this economy. From the incentive
compatibility constraint and the first-order condition for (PA) we have

c∗2(x) = [√c∗1 + δe∗(x − e∗)
]2
.

Also, the zero profit condition for the firm implies that

c∗1 =
1

2+ r
[w(1+ r )+ e∗ − δ2(e∗)4].

Finally, we determinee∗ to maximize the agent’s utility. Under this parameter
specification,e∗ = 0.4591. This implies thatc∗1= 0.4456 andc∗2(x)= (0.4568+
0.4591x)2.

Sincec∗2(X)≥ 0.45682= 0.2086, we must choose a bankruptcy protection level
λ>0.2086 to implement the second-best. Letλ= 0.25. Thenc∗2>λ if and only if
x> 0.0942≡ xλ. Further calculation (using the FOC fore∗) yields

∂

∂e
E[X − c∗2 | e∗] = 2δ2e∗3,

∂

∂e
Pr(c∗2 > λ | e∗) = (xλ/e

∗2) exp[−xλ/e
∗];

we can then calculated∗ = 0.5318. Further calculation yieldsl ∗ = 0.4108, ands∗

is given by (11).
Figure 1 depicts effort as a function of debt together with the loan schedule

offered by the bank inB(S∗, L1). In addition, Fig. 1 shows the agent’s indiffer-
ence curve through (l ∗, d∗), demonstrating thatd∗ is indeed optimal inB(S∗, L1).
Hence, (PAB) is second-best efficient for this example, even though the economy
does not satisfy the assumptions of Proposition 9 or Proposition 10.

Finally, we examine the comparative statics associated with different levels
of bankruptcy protection for this economy. Figure 2 demonstrates the impact of
varying the bankruptcy protection levelλ in the range ofc∗2 on the equilibrium
level of debt and the probability of bankruptcy.
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FIG. 1. Effort, loan schedule, and indifference curve for the example.

Note that the probability of default increases with the level of bankruptcy pro-
tection. Thus, quoted interest rates also increase withλ. Interestingly, the amount
of debt is non-monotonic in the level of bankruptcy protection. Also, this shows
that in the context of this model, variations in consumer debt and default associ-
ated with changes in bankruptcy protection do not necessarily have implications
for efficiency.

FIG. 2. Equilibrium debt and default probability givenλ.
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6. THE PAB MODEL WITH NONEXCLUSIVE BANKING

An important criticism of the PAB model with exclusive debt is that it assumes
that banks have the ability to monitor the agent’s future banking activity. In this
section, we relax this assumption and assume instead that banks can only observe
the agent’s prior credit history. Thus, loan contracts can only be made contingent
on prior, but not future, loan contracts signed by the agent. This is typically the
case for most consumer loans, which are made based on the individual’s credit
history but do not restrict future borrowing. In this environment the bank must set
its loan terms based on rational expectations regarding the incentive effects of any
future banking activity. Bizer and DeMarzo (1992) study such an environment in
the absence of a labor contracting problem and demonstrate that non exclusive or
“sequential” banking introduces an inefficiency in equilibrium loan contracts by
effectively introducing yet another incentive constraint related to the agent’s ability
to do further saving or borrowing with a new bank. Here we study the impact of
nonexclusive loan contracts on equilibrium labor contracts.

Formally modeling this environment requires the construction of an infinite
horizon game to represent the banking subgame.16 The game (adapted from Bizer
and DeMarzo (1992)) can be described as follows. There is an infinite number
of bankst = 1, . . . ,∞. Period one of the previous model is now divided into an
infinite number of subperiods, such that in subperiodt , the agent makes a take it or
leave it offer (l t , dt ) to bankt . The bank observes the agent’s labor contractS, and
all prior loan commitments, and can either accept or reject the offer. After the bank
announces its decision, the agent can either cease banking activities, or proceed to
bankt + 1 and request another loan contract. This continues until the agent decides
to stop with the current aggregate loan contract. The agent then consumes the
first-period income and works on the project. When the second-period outcome is
realized, all contracts are settled and the agent consumes the second-period income.
Given a sequence of accepted loan contracts ((l1, d1), . . . , (lT , dT )) obtained by
the agent, the agent’s consumption profile is as before

c1 = w + s1+ l , c2 = max[s2− d,min(s2, λ)],

where (l , d) = ∑t (l t , dt ), the aggregate loan contract obtained by the agent. We
also need to describe the payments to the banks. Suppose a bank agrees to the
loan (l t , dt ). At maturity, the debtdt will be paid from the agent’s “excess wages”
(wages above the protected level), plus any other assets/savings held by the agent,
and less the amount owed to prior creditors. That is, we assume that there is a strict
prioritization of loans in the order they are signed.17 Thus, the payment to bankt

16 An infinite horizon is necessary since there is no “last period” in which the agent is guaranteed
not to do further borrowing or saving. If such a last period existed, we would effectively be back in the
exclusivity environment of Section 5.

17 Note that unlike the exclusivity provision of the previous section, prioritization can be enforced
in bankruptcy and does not require monitoring of further banking activity.
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in the second period is given by

min

(
dt ,

[
(s2− λ)+ +

T∑
i=1

(−di )
+ −

t−1∑
i=1

d+i

]+)
,

where the notationx+ ≡ max(x, 0).
Solving for a subgame-perfect equilibrium of this game is difficult in general,

though the reader is referred to Bizer and DeMarzo (1992) and DeMarzo and
Bizer (1994) for an explicit game-theoretic treatment. Rather than solve the game
explicitly in this paper, we instead derive some sufficient conditions for establishing
an equilibrium. We then show that, because of the endogeneity of the labor contract,
these conditions are adequate to make conclusions regarding efficiency in this
model.

We begin by defining

L∗(S) =
{∑

(l j , dj ) available in equilibrium given wagesS

and nonexclusive banking
}
.

Given a wage contractS, the banking subgame with nonexclusive debt is described
by the problemB(S, L∗). We write (PAB∗) to denote the PAB problem in this
setting.

Recall that in our solution to the exclusive banking problem, (PABx), we were
able to reduce the problemB(S, Lx) to the simpler problemB(S, L1) in which the
agent has access to the loans that would be offered if there were only a single bank.
We next show that it is possible to use a similar reduction to derive a sufficient
condition for a solution toB(S, L∗).

First we define the set of loans that a new bank would offer an agent with labor
contractSand a preexisting aggregate loan (l , d), if the agent could not borrow or
save further:

L1(S, l , d) ≡
{

(l ′, d′) : l ′ ≤ 1

1+ r
E[min[d′, ((s2−λ)+−d)+] | e(c2(d+d′, S))]

}
.

Essentially,L1(S, l , d) is what is available to the agent if after signing a set of
nonexclusive contracts, the agent can then sign an exclusive contract. Of course,
we are not actually allowing exclusive contracts in this setting. But since the
terms under an exclusive contract are more favorable to the agent then under a
nonexclusive contract (there is no threat of an externality), if the agent would
not enter into a new exclusive contract then the agent would also not enter into
a new nonexclusive contract. As shown below, this yields a convenient way of
identifying if, given a preexisting aggregate loan (l , d), the agent would choose to
stop banking.
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PROPOSITION12. Suppose(l, d, e) solves B(S, L1) and that the problem

B(S, l , d, L1): maxl ′,d′,e′ U (c1, c2, e′),
subject to (l ′, d′) ∈ L1(S, l , d),

c1 = w + s1+ l + l ′,
c2 = max[s2− d − d′,min(s2, λ)].

is solved with(l ′, d′)= 0. Then(l, d, e) solves B(S, L∗).

Proof. First suppose the agent already holds the aggregate loan (l , d), and let
(l ′, d′) be the additional aggregate loan the agent would obtain in equilibrium.
Since in equilibrium the banks that provide these new loans all earn nonnegative
profits, it must be the case that (l ′, d′) ∈ L1(S, l , d). But then by hypothesis we can
take (l ′, d′)= 0. Thus, given (l , d), the agent does no further borrowing or saving
in equilibrium.

Next suppose the agent initially requests the loan (l , d) from the first bank. If the
bank accepts this loan, the agent does no further borrowing or saving. Since (l , d) ∈
L1(S), the bank therefore earns nonnegative profits. Hence (l , d) is accepted by
the first bank, and so (l , d) ∈ L∗(S).

Finally, since in any equilibrium with nonexclusive debt all banks earn nonneg-
ative profits, the loan contract that solvesB(S, L∗) must be inL1(S). Therefore,
the solution toB(S, L∗) is weakly inferior to the solution toB(S, L1). Since by
hypothesis (l , d) is optimal inB(S, L1), and since (l , d) ∈ L∗(S), it must also be
optimal in B(S, L∗).

Thus, if given a particular loan contract the agent does not want to engage in
further banking under a new exclusive contract, then the agent will also not wish to
engage in further banking under a new nonexclusive contract. This methodological
trick is extremely useful sinceL1 is much more tractable thanL∗ (in fact, a general
characterization ofL∗ is unlikely to exist!).

In the previous section we demonstrated that under certain conditions, (PAB∗)
may in fact be equivalent to (PA). We next investigate whether this might also be
true of (PAB∗). Based on the previous result, if at the solution to (PAB∗) the agent
does not want to contract with a new exclusive bank, then this is also a solution to
(PAB∗):

PROPOSITION13. Suppose(PABx) is equivalent to(PA), and let(S∗, l ∗, d∗, e∗)
solve(PABx). If B(S∗, l ∗, d∗, L1) is solved with(l ′, d′)= 0,then(S∗, l ∗, d∗, e∗) also
solves(PAB∗) and thus(PAB∗) is equivalent to(PA).

Proof. By Proposition 12, (l , d, e) solvesB(S, L∗). The result then follows
from Proposition 2.

Recall from the results of Section 5 that subject to technical conditions, (PABx)
is equivalent to (PA) if the bankruptcy protection levelλ is within the range
of the optimal consumption profilec∗2. We now consider under what conditions
B(S∗, l ∗, d∗, L1) is solved with (l ′, d′)= 0.
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First consider additional saving. If the agent does save with a new bank at interest
rater , what effect will this have on consumption? Recall that given (l ∗, d∗, S∗),
the agent is going bankrupt in those states withc∗2≤ λ. In these states, then, this
additional saving will be seized by the first bank. Therefore, additional saving
only increases consumption in those states withc∗2>λ. This leads to the first-
order condition for the agent not to save further

u′1(c∗1) ≥ β(1+ r )E[u′2(c∗2)1[c∗2 > λ]] , (17)

where 1[· ] is the indicator function.
Next consider additional borrowing. If the agent borrows a marginal dollar from

a new bank, the bank will only receive payment in those states in which the agent’s
wage exceeds the bankruptcy protection level by more than the debtd∗ due the
first bank. That is, the second bank is repaid only in those states for whichc∗2>λ.
Thus the new bank will charge a marginal interest rate ofρ on new debt, whereρ
solves18

1+ ρ = (1+ r )/Pr(c∗2 > λ).

Because the new loan only reduces the agent’s consumption in the same states
c∗2>λ, the first-order condition for the agent not to borrow further is given by

u′1(c∗1) ≤ β(1+ ρ)E[u′2(c∗2)1[c∗2 > λ]] = β(1+ r )E[u′2(c∗2) | c∗2 > λ]. (18)

Note that (17) and (18) can be viewed as restrictions on the parameterλ. The
question is whether these restrictions can be jointly satisfied. This is resolved
below:

PROPOSITION 14. Suppose the second-best consumption profile c∗
2 is con-

tinuously distributed with support[c
¯
, c̄]. Then there exists a nonempty range

[λ, λ̄]⊂ (c
¯
, c̄) such that forλ in this range, the first-order conditions(17) and

(18)hold.

Proof. Forλ= c̄, (17) obviously holds. Ifλ = c
¯
, however, Eq. (2) shows that

(17) fails (if the agent defaults with probability zero, there is an incentive to save).
Since the RHS of (17) is decreasing inλ, this implies there is aλ> c

¯
such that

(17) holds if and only ifλ≥ λ.
Next note that forλ= c

¯
, by Eq. (2) we find that (18) holds. The RHS of (18) is

decreasing inλ, however, and Eq. (1) shows that (18) fails forλ→ c̄. Therefore,
there is āλ< c̄ such that (18) holds if and only ifλ≤ λ̄.

Finally, we need to show thatλ< λ̄. For this, note that at̄λ, (18) holds with
equality. But then (17) holds strictly since the RHS of (17) equals the RHS of (18)
times Pr(c∗2>λ).

18 This is the same calculation as in Eq. (9).
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Therefore, there is a range ofλ for which the first-order conditions of B(S∗, l ∗,
d∗, L1) are satisfied at 0. Thus, assuming these first-order conditions are suffi-
cient, Proposition 13 implies that (PAB∗) is second-best efficient. Thus, the effect
of nonexclusive banking relative to exclusive banking is to reduce the range of
efficientλ from [c

¯
, c̄] to [λ, λ̄].

We conclude this section by demonstrating this result for the numerical example
of Section 5. Evaluating conditions (17) and (18), we find the relevant range forλ

in this example is

λ ∈ [0.2192, 0.2513].

Supposeλ= 0.23. In this case the equilibrium debtd∗ = 0.9145. We plot in Fig. 3a
the agent’s indifference curve through (l ∗, d∗) as well as the loan schedulesL1(S∗)
and (l ∗, d∗)+ L1(S∗, l ∗, d∗). For a closer look, in Fig. 3b we plot the difference
between the indifference curve and each loan schedule in a neighborhood ofd∗.
Note that both the local and global conditions are satisfied.

The figure also illustrates another feature of the nonexclusive banking case. Note,
for example, that the curve (l ∗, d∗) + L1(S∗, l ∗, d∗) is belowL1(S∗) for d< d∗.
This is so sinced< d∗ implies the agent is saving at the new bank. However,
some of this saving will be claimed by the old bank when the agent defaults. Thus,
the agent is better off borrowing less initially (and getting a less risky and hence
lower interest rate loan) than borrowing a lot (at a higher interest rate) and then
saving at a new bank at the risk-free rate. This gives further intuition as to why
saving is no longer attractive to the agent in equilibrium, overturning the Rogerson
result.

FIG. 3. (a) Indifference curve and loan schedules in equilibrium; (b) Indifference curve minus
loan schedules near equilibrium debt.
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7. CONCLUSIONS

Because modern economies generally permit financial contracting, and in any
event the simplest financial arrangements (such as saving) would be difficult to
prohibit, we extend the Principal-Agent Model to include financial contracting.
Introducing financial markets into the standard principal–agent contracting prob-
lem significantly modifies previous conclusions regarding the structure of optimal
labor contracts, efficiency, and the demand for banking services. In this section we
review our results and explore their implications.

Our central result addresses the role of bankruptcy protection and standard
debt contracts in improving efficiency. In particular, if bankruptcy protection is
not available, or if it is too lenient, access to financial markets strictly increases
agency costs. Within a broad intermediate range, however, bankruptcy protection
restores efficiency in the presence of competitive financial markets. We summarize
this result below:

Result 1. If bankruptcy protectionλ is too low or too high, then (PAB) is
necessarily inefficient relative to (PA). Ifλ is in an intermediate range [λ, λ̄],
however, then (PAB∗) is generally (subject to technical conditions) equivalent to
(PA) in terms of efficiency.

The intuition for the result is that the seizure of assets which occurs in bankruptcy
is a potential substitute for the restrictions on savings required in the standard
principal–agent setting. For it to be effective, however, it must be the case that
agents are willing to risk bankruptcy in equilibrium. This would not be true if
bankruptcy is too severe; hence the need for bankruptcy protection.

We remark that although our analysis has emphasized the cases in which effi-
ciency is restored via bankruptcy protection, this has been for reasons of tractability.
More generally, our results suggest that the level of bankruptcy protection has im-
portant efficiency consequences in this setting even in cases in which second-best
efficiency is not obtained.

When (PAB∗) is second-best efficient, our analysis has strong implications for
optimal contract design. First, we note the effect on the saving decision of the
agent:

Result 2. Under the labor contract derived in (PA), if the agent were given
access to a bank, the agent would choose to save. When labor contracts take into
account the possibility of banking as in (PAB∗), the contract induces the agent to
borrow in equilibrium.

Two additional results follow indirectly from our analysis. First, we note that
the optimal labor contract is altered by the presence of external credit markets:

Result 3. In the optimal (PAB∗) labor contract, wage payments are delayed
relative to the standard (PA) contract. In addition, the (PAB∗) wage is more sensitive
to the agent’s performance than that under (PA).
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This result has a further implication. Thus far we have assumed that firms and
banks have the same discount rate. Suppose in fact that financial intermediaries
are more efficient at extending credit than firms. Because under (PAB∗) the wage
payments are delayed relative to (PA), the (PAB∗) outcome would be more efficient
in this case. This may justify the observed trend in modern economies away from
restrictive “company store” arrangements towards unrestricted access to banking
with potential bankruptcy.

Finally, we note the following comparative statics result regarding changes in
the level of bankruptcy protection:

Result 4. Increasing bankruptcy protectionλ in the range supporting second-
best efficiency may either increase or decrease the equilibrium level of consumer
debt. The frequency of bankruptcy and observed interest rates, however, are both
increasing in the level of bankruptcy protection.

This follows from the fact that the agent defaults wheneverc∗2<λ. Recall,
however, that though default rates, indebtedness, and interest rates are affected by
the level of bankruptcy protection, there is no real effect on the economy in terms
of final production, consumption and utility. This is because incentive contracts
adjust in response to the change in bankruptcy protection.

Finally, we remark that we have concentrated our attention in this paper to the
case in which the agent has access to saving and standard debt contracts. We have
not considered the introduction of more general state-contingent contracts in the
capital markets. As an empirical matter, this corresponds with the range of contracts
typically observed; we do not generally find private markets for unemployment
insurance, for instance. Presumably, part of the explanation for this observation are
the large verification costs necessary with more complex state-contingent contracts.
One possible extension of the analysis of this paper would be to consider an optimal
contract design in this setting.

There are settings where consideration of more general contracts is important.
For instance, if the agent is the manager running a publicly traded firm, the agent’s
incentives could be affected by buying or selling shares in the firm. An analysis of
some of the issues that arise in that setting can be found in Admatiet al. (1994),
DeMarzo and Bizer (1994), and Garvey (1997).

Unfortunately, consideration of arbitrary contingent contracts in the presence
of bankruptcy protection would be tremendously challenging in this framework.
In fact, even the extension of the banking subgame of this paper to the case of
sequential contingent contracting with default is a difficult theoretical problem
which has not been solved in general in the literature. (See, however, Kahn and
Mookherjee (1998) for analysis of a special case.) In any case, given the prevalence
of standard debt contracts in practice, the analysis of this paper seems a sensible
place to begin. And while our precise results would not necessarily survive in
the presence of alternative contracts, we believe our general conclusion—that out-
side contracting and bankruptcy protection laws have important consequences for
the optimal PA contract—to be quite robust.
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In conclusion, our analysis demonstrates that the introduction of external credit
markets need not disrupt efficiency in agency environments. This is likely to be the
case if credit markets are sufficiently sophisticated to allow for risky borrowing
with an adequate level of bankruptcy protection. Though efficiency need not be
reduced, observed incentive contracts will differ in this environment. Initial wages
are reduced, and future wages have larger performance bonuses. Also, agents
borrow against these future wages in equilibrium and risk default with positive
probability.
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