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We characterize a credit market equilibrium in
which banks coexist with capital markets and firms
obtain funding from both sources. An incentive
problem exists between the firms's insiders and out-
side providers of capital. Banks can provide not
only credit but also monitoring services. We show
that when banks cannot precommit to a particular
level of monitoring, there is a unique credit market
equilibrium with firms being financed with a com-
bination of bank credit aud external capital In
this equilibrium, a margiual substitution of bank
creditfor capital market financing would raise the
firm's stock price.

Theories of financial intermediation have suggested
two dternative roles for banks. The more traditional
view [e.g., Niehans (1978) and Fama (1980)] describes
banks as being “special” in that their demand deposit
liabilities provide transactions services. More recently,
however, the focus has shifted to the lending function
of banks.” As Fama (1985) notes, bank reserve require-
ments impose costs that appear to be borne by the
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bank’s borrowers, implying that there must be something “special”
about bank loans relative to other credit contracts. Empirical support
is provided by James (1987), who finds that a firm's announcement
of a new bank loan leads to significantly positive abnormal stock
returns while a firm that announces a bond issue or a private place-
ment of debt for the purpose of retiring a bank loan experiences a
significantly negative abnormal stock return. After examining bor-
rower size and default risk, loan maturity, and purpose of borrowing,
James concludes that his results concerning the stock price reactions
cannot be attributed “. . . solely to differences in characteristics of
the loan or characteristics of the borrowers’ (p. 234). Further, he
concludes that it appears that “. . . banks provide some specia service
not available from other lenders’ (p. 234).

The more recent view of the role of banks emphasizes informational
imperfections and suggests that it is the provision of monitoring ser-
vices in conjunction with lending that is “special.” Monitoring is
important because of the well-known agency problem that exists
between a firm's insiders and its outside investors [see Jensen and
Meckling (1976) or Barnea, Haugen, and Senbet (1985)]. An entre-
preneur with a limited endowment must seek externa financing in
order to undertake a project. Limited liability induces the entrepre-
neur to make decisions that differ from those outside investors desire
and that the entrepreneur himsalf would choose if he were able to
sdf-finance. Various features of credit markets have been interpreted
as being designed to address this agency problem. For example,
Grossman and Hart (1982) describe the issuing of risky debt by the
entrepreneur/manager as a means of “bonding” his behavior, which
is made credible by a personal bankruptcy cost borne by the manager
in the event of default. Easterbrook (1984) and Jensen (1986) view
corporate cash disbursement as a mechanism that mitigates this agency
problem by removing from insiders control “excess’ cash that could
be used inefficiently or converted to perquisite consumption, and by
forcing the firm to the capital market for funding where it must supply
information on its activities.

An aternative mechanism for controlling insider moral hazard is
reliance on bank loans coupled with bank monitoring of borrower
activities. The information that a bank acquires on its borrowers-for
example, through the bank’s supervision of a borrower's collateral
assets such as its accounts receivable-enables the bank to monitor
borrower actions as well as more directly control relevant borrower
decisions. Consequently, bank loans can be viewed as “inside” debt-
that is, debt financing provided by a party with inside information
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about the borrower, in contrast to bonds or equity issued to an anon-
ymous capital market.?

A bank’s role in monitoring borrower behavior has been described
in several articles. Diamond (1984) describes a financial intermediary
as a delegated monitor of entrepreneurial projects when the profit-
ability of such projects is not publicly observable. While the existence
of financial intermediaries in Diamond (1984) that can fund and
monitor projects precludes direct lending, intermediaries in Berlin
and Loeys (1988) are monitors that do not lend. In that article, the
firm’s choice between offering loan covenants or employing a monitor
is examined when the firm must acquire funds from a capital market.
In contrast, intermediaries in Seward (1990) and Diamond (1991)
coexist with capital markets and both fund and monitor borrowers.
However, while it is possible in Seward (1990) for firms to use bank
and capital market financing simultaneoudly, entrepreneurs in Dia
mond (1991) are assumed to rely entirely on bank debt or entirely
on the capital market.®

In this article, we add to this literature by anayzing the interrela-
tionship between the lending and monitoring decisions of the bank
and the effect of these monitoring decisions on the terms under which
the firm can acquire additional funds from the capital market. Seward
(1990) and Diamond (1991) also study the firm's choice between
externa financing and bank loans that involve monitoring, but the
notion of monitoring in these articles is quite different from ours. In
these articles, monitoring alows the bank to observe the return on
the borrower’s project, a return that is unobservable to the external
capital markets. In our model, an entrepreneur with a limited initia
endowment undertakes effort that influences the probability of suc-
cess of a risky project. The project’s return is publicly observable, but
the entrepreneur’s effort level is not observable to the outside capital
markets. Monitoring allows a bank to observe the entrepreneur’s effort
and to force the entrepreneur to supply a level of effort that exceeds
the level that would be supplied if effort were unobservable. In our
model, the bank chooses the intensity with which it monitors the
borrower, which in turn determines the extent to which the bank is
able to improve the borrower’s effort choice.

In contrast to Seward (1990) and Diamond (1991), in which the
level of a bank’s monitoring activity is exogenous, we explicitly model

Hoshi, Kashyap, and Schatfstein (1991) present evidence from Japan to support the conjecture that
banks help aleviate the information/incentive problems that firms face in raising external capital.
They find that investment by firms that have an established banking relationship (i.e., those firms
that are expected to he able to avoid external financing) appears to be less senstive to liquidity
considerations than investment by firms without such banking contracts.

*The focus of Diamond (1991) differs from that of the other literature in that its aim is to analyze
borrowers' intertemporal change in demand between bank and capital market funding and how it
is affected by reputational considerations.
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the bank’s choice of monitoring intensity. In doing so, our anaysis
highlights a potentially important moral hazard problem between the
bank and the external credit markets: the bank chooses the level of
its monitoring activity to maximize bank profits, but the external
capital market would prefer that the bank choose the level of mon-
itoring that maximizes the expected net present vaue of the project.
This mora hazard problem would not arise if the bank could con-
tractually commit to a given level of monitoring; in that case, com-
petition among banks would result in a bank providing a level of
monitoring that maximizes borrower utility, which, given zero profit
conditions for the bank and the outside market, is equivaent to the
maximization of the expected net present value of the project. But
the more plausible case is when a bank cannot contractually commit
to monitoring. In this case, a bank will choose its monitoring to
maximize bank profits, given the terms of the credit contract, rather
than choosing the level of monitoring that maximizes borrower utility.
This moral hazard problem creates a cost to using the bank as a
monitor, and in equilibrium works to limit reliance on bank debt.
In Seward (1990) and Diamond (1991), bank debt does not nec-
essarily dominate external capital market financing either, but the
reasons for this are quite different than in our modd. In Diamond,
capital market financing is less costly than bank financing, and firms
switch to capital market financing in order to free ride on the certi-
fication provided by banks. In Seward, the equilibrium may involve
both bank loans and equity because the verification of realized returns
by the bank occurs only in the “low-tail” of the return distribution.
The bank holds a claim that is large enough to ensure optimal mon-
itoring of the borrower in these states, the rest of the needed funds
are provided by equity. In our model, by contrast, the trade-off between
bank loans and outside financing is driven by the interplay of two
distinct moral hazard problems. There is a standard mora hazard
problem due to the unobservability of the entrepreneur’s effort deci-
sion. In addition, there is a mora hazard problem due to the inability
of the bank to contractually commit to monitoring. In the absence of
bank credit, the standard moral hazard problem can lead to market
failure (i.e.,, the traditional agency cost may be sufficiently great to
limit the capital provided to less than that needed to finance the
project). Market failure can aso occur with bank credit, but it occurs
less often. That is, there is a set of parameter values such that the
project would not be financed without bank credit but would be
financed when bank credit is available. With the bank credit, the
conjunction of entrepreneurial moral hazard and bank moral hazard
results in a unique interior optima combination of bank debt and
external capital that finances the entrepreneur’s project. Entrepre-
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neurial mora hazard creates a role for bank debt, while bank moral
hazard creates a role for external capital market financing.

We also anayze the effect of the firm’s financing mix on its stock
price. We show that in a competitive bank loan market, an exogenous
substitution of a dollar of bank credit for external financing will raise
the firm's stock price in equilibrium. That is, because insiders max-
imize their own welfare rather than that of al stockholders, projects
are financed in equilibrium with a level of bank credit that is less
than that which maximizes the firm's stock price.

The article is organized in four sections. In Section 1, we develop
and describe the model. In Section 2, we characterize the competitive
equilibrium in absence of bank lending. In Section 3, we characterize
the competitive equilibrium when banks function as lenders and
monitors. In Section 4, we conclude with a discussion of how our
results would be dtered if the banking market were imperfectly com-
petitive. Proofs of al propositions appear in the Appendix.

. The Model

Our model consists of three classes of agents-ex ante identical entre-
preneurs, perfectly competitive banks, and outside investors. All agents
are assumed to be risk neutral. Events in the model occur at two dates:
date 0 and date 1. At date O, an entrepreneur secures financing for a
risky project, which requires an initial outlay of $1. At date 1, the
project return is redized, the firm is liquidated, and investors and
creditors are paid off. The risky project yields Q > 1 if successful and
0 otherwise. The entrepreneur is assumed to have no initial endow-
ment, so he must rely on external financing in order to undertake the
project.’

The probability that the project succeeds is denoted by 6. The
probability @ . is determined by the entrepreneur through the expen-
diture of effort, and D(8) denotes the nonpecuniary disutility of the
effort required to achieve a success probability 8. We take D(8) to be
guadratic,

D) = 6/28, forf€[0, 1),

where b is a parameter greater than zero. For convenience, we refer
to 8 as the entrepreneur’s effort. There is moral hazard in that the
entrepreneur’s effort 8 is not observable by the market.

The first-best effort level 8¢ maximizes

0Q/r,— D(8) — 1, M

“Because of technological indivisibilities, the project cannot be scaled down, so the entrepreneur
must raise $1 in financing in order to undertake the project.
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where r; is the riskless interest factor (1 plus the riskless rate). With
a dight abuse of terminology, we refer to expression (1) as the proj-
ect’s net present value (NPV).

The firgt-best effort level is given by

or = {Qﬁ/"f’ if Q8/r, = 1,

To simplify notation, we assume QB/r, < 1. The maximized NPV of
the project, denoted by NPV, is

N AL g iy .1
1 28 2r? ’

and we assume that NPVF is strictly positive.”

Financing for the project can come from two sources. banks and
outside investors. Given the two-point support of the entrepreneur’s
payoff, there is no substantive difference between outside equity and
outside (publicly traded) debt. Consegquently, the funding provided
by outside investors will be referred to as outside financing. If the
entrepreneur uses outside financing, outsiders have a claim Con the
net cash flows of the firm in the successful state. The market value of
this claim at date O is denoted by E. Although outsiders cannot observe
8, we assume that the market is characterized by rational expectations.
Thus, in equilibrium, outsiders will correctly conjecture the equilib-
rium value of 8 and correctly price the equity claim C.

A credit contract from a bank specifies a loan amount B and a
repayment obligation T. The difference between bank debt and out-
side financing is that a bank is assumed to have a comparative advan-
tage a monitoring and controlling the actions of the entrepreneur.
This advantage may arise because the bank is better able to resolve
the public goods problem than outside investors (i.e., there are a
large number of outsiders but only one bank) or because the bank
specializes in a monitoring technology that can be used on many
borrowers simultaneoudly, as well as over time.

We assume that monitoring enables the bank to force the entre-
preneur to undertake the agreed-upon effort level (a level that will
be determined in equilibrium), thereby eliminating entrepreneurial
moral hazard. The monitoring cost to the bank of achieving the desired
effort is an increasing, convex function of the difference between the
effort level specified by the bank (and actually undertaken) and the
effort level the entrepreneur would have chosen in the absence of
bank monitoring. This latter level of effort, referred to as the no-

°A necessary condition for B8Q?/2r2 > 1 and QB/r, < 1 to hold simultaneously is that Q > 2r,
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monitoring level of effort, will depend on the bank loan and outside
financing and is thus endogenous. For tractability, we assume that
the monitoring cost is given by

0 — 8,)%/2m, 0 =6,

M@ — 8) = {O, 6 <8,

where #iis the effort level enforced by the bank, 8, : is the no-monitoring
effort level, and m is a positive constant. The difference 8 — 8, rep-
resents the incremental effort induced by the bank through its mon-
itoring, and the specification (2) implies that monitoring costs are
an increasing, convex function of this increment. The idea behind
this specification is that it is less costly to force the entrepreneur to
meet an effort target 6 ithe closer that target is to the entrepreneur’s
preferred level of effort 8,. Because there is a one-to-one correspon-
dence between the increment 8 — 8,:and the bank’s monitoring expen-
ditures, we refer to# — 8, as the level of bank monitoring and char-
acterize an increase (decrease) in 8 — 6, as an increase (decrease)
in bank monitoring activity.

To ensure needed second-order conditions, we assume that m <
B/2. This assumption puts a lower bound on the marginal cost of
monitoring. Note that while we have explicitly assumed that moni-
toring costs are zero for 8 < 6, it is evident that 6, would never exceed
6. That is, the bank would never prefer that the entrepreneur exert
less effort than that which the entrepreneur would desire, given the
bank loan and outside financing.

We assume that a bank’s monitoring expenditures are unobservuble
to the outside market and to third parties such as the courts. Thus,
analogous to the inability of the entrepreneur to contract on his effort,
a bank is unable to contract upon its level of monitoring. It follows
that a bank’s monitoring expenditure must be subgame perfect (i.e.,
it must maximize the bank’s profit, given the loan size T and the
repayment obligation B). Thus, while bank monitoring eliminates
entrepreneurial moral hazard, the noncontractibility of a bank’s mon-
itoring expenditure creates a mora hazard problem that will limit
reliance on bank monitoring as a control mechanism in equilibrium.

Note that we do not rule out the possibility of a credit contract in
which B = 0 but T > 0. This can be interpreted as a situation in which
the bank monitors but does not lend, as in Berlin and Loeys (1988).
In this case, T would be a contingent fee paid by the entrepreneur
for the bank’s monitoring services (a fixed fee for monitoring can be
folded into B). We will see that in equilibrium, this type of credit
contract will not arise; the bank will provide both monitoring services
and credit.
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To abstract from regulatory considerations and focus entirely on
the effects of monitoring and moral hazard, we assume that a borrower
is small relative to the overal size of a bank’s loan portfolio. Thus,
the failure of a given borrower will not force a bank into default.
Because al entrepreneurs are identical, a bank will seek to maximize
expected profit per borrower, which is given by

80T/r,— M0 — 6,) — B.

If the total financing B + E is less than the entrepreneur’s net
investment requirement of $1, or if the entrepreneur’s expected utility
from undertaking the project is negative, the project is not under-
taken, and the funds B and E are returned to the bank and investors,
respectively.® If the total financing B + E is equal to or exceeds 1,
and if the entrepreneur’s expected utility from proceeding with the
project is positive, the project is undertaken, and the entrepreneur
consumes the difference B + E — 1.” After the financing has been
secured, a bank expends resources on monitoring. This determines
the effort level 8. Recall that the monitoring cost for the bank of
enforcing effort 6 «depends on the difference between 6 :and the no-
monitoring level of effort 6, Given the clams T and C, the no-mon-
itoring effort level 6% (7, C) is

05 (T, O) = B/rp(Q — C— T). 3

Given the loan and outside financing contracts, profit-maximizing
bank monitoring is then

Note that a bank’s monitoring increases in its exposure T.

The equilibrium bank loan and external financing contracts {(B,
T), (E, C)} maximize the entrepreneur’s utility subject to zero-profit
conditions in the bank and outside financing markets and the budget
congtraint that the bank loan plus the outside funding covers the cost
of the project. With the first-order conditions for 8 and 6, impounded
in the functions 8*(7, ¢) andé} (7, ©), this utility maximization
problem can be stated as Problem CE:

—_ —_— *® 2

maximize 8*(T, C)[Q——T—E:l +(E+B—-1) — 6%(7, ©) , (5
BT.CE r, 28

subject to

B= 0%, OT _[6%(T, ©) — 83(T, OF
7 2m '

O

®Thus, we are assuming that banks and outsiders can observe whether the project is undertaken.
"As will be shown below, in a competitive equilibrium this will not occur.
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E=‘2"'(L;IC)_C, )
E+ B=1, €)]
T+ C=< Q, C))
c=0, (10)
B=0, (11)
T=0. (12)

Equation (5) is the expected present value of the entrepreneur’s
future and present consumption minus the disutility of effort. Con-
dition (6) is a bank’s zero-profit condition. Note that a bank’s return
T must be sufficient to cover the opportunity cost of its funds plus its
monitoring costs. Condition (7) is the outside market's zero-profit
condition. Condition (8) is the entrepreneur’s budget constraint.
Condition (9) is a feasibility condition, requiring that the entrepre-
neur’s total repayment obligations to the bank and outsiders not exceed
the total available cash flow on the project.”

Our approach is to simplify Problem CE by substituting constraints
(6) and (7) into the objective function and into the other constraints,
thereby eliminating B and E from the problem. We aso define a new
variable, R = C + T, which denotes the entrepreneur's aggregate
repayment obligation to the bank and outside investors. Carrying out
these steps yields an equivalent representation of Problem CE:

maximize U(R, T) = NPV* - (g)rf‘z{[R - (%)T] + (%’)TZ} (5"

subject to
BOR — BR* + mTR — (m/2)T? = r2, (8)
R=Q, CD)
R=T, (109
BR — (m/2)T = BQ, (11")
T=0. (12"

To interpret this problem, constraints (8)-(12") are the equivalent
representations of constraints (8)-(12) in the origina version of Prob-
lem CE. In particular, congtraint (10" is equivalent to C 3 0, and if
(10) is binding, C and E are zero-the entrepreneur finances the

8We should also impose the constraints 8*(C, T) € [0, 1] zand 82(C, T) € [0, 8*(C, T)). However, the
assumption that Q8/r, < 1 ensures that at the equilibrium these constraints will be slack.
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project entirely with bank debt. Condition (11') is equivalent to B 3
0, and if (11) is hinding, then the entrepreneur relies entirdly on
outside financing.

The term in the curly braces of the entrepreneur’s objective func-
tion is the sum of the agency costs of outside equity and of bank debt.
The agency costs consist of two components: (m/8) T? is the cost of
monitoring; [R — (m/B)T)? is the agency cost of outside financing.
In the absence of monitoring, this agency cost would depend only
on the borrower’'s total repayment obligation R because it is the latter
that drives the wedge between the project’s return and the borrower’s
return and thus reduces effort. However, monitoring lessens the agency
problem of outside financing, thereby leading to the adjustment term
(m/B8) T2

. Competitive Equilibrium with No Bank Financing

To provide a benchmark against which to analyze the role of bank
funding, we first consider the competitive equilibrium when there is
no bank debt. This equilibrium can be characterized by analyzing
Problem CE with the additional constraint that B = T = 0. That prob-
lem reduces to’

maximize NPV — (8/2)r;*R?, ()

R=0
subject to
BOR — BR? = r2. (8"

The competitive equilibrium outside claim R = C will be the smallest
clam satisfying the budget constraint (8").

It may be that there exists no competitive equilibrium in which
the project is undertaken. This will occur if the budget constraint
(8" cannot be satisfied. The necessary and sufficient condition for
existence of a solution to (8") is

BQ*/4r: = 1. (13)

The failure of the project to be financed arises because as the entre-
preneur issues claims to outsiders, his incentive to exert effort declines.
This is anticipated by the market, reducing the price of the externa
clam. This requires that more shares of stock (or more bonds) be
issued to finance the project, worsening the incentive problem. When
(13) does not hold, an entrepreneur would be unable to generate
the funds needed to finance the project. Condition (13) is more

°In this case, the repayment obligation R is simply the equity claim C.
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stringent than the condition 8Q2/2r2> 1: that the project has a positive
NPV, so the agency problem can lead to a market failure in which
positive NPV projects are not undertaken because an entrepreneur is
unable to obtain capital.

. Competitive Equilibrium with Bank Financing

We now characterize the competitive equilibrium when banks func-
tion as lenders and monitors. The first step is to characterize condi-
tions under which the project will be undertaken (i.e., conditions for
Problem CE to have a feasible solution that yields a nonnegative
expected utility for the entrepreneur). Our first proposition indicates
a necessary and sufficient condition for this to occur.

Proposition 1. At a competitive equilibrium, the project will be
undertaken if and only if

BQ/4r: =1 — m/2B. (14)

Proposition 1 is significant for two reasons. First, because m < b,
condition (14) implies that, in equilibrium, a positive NPV project
may not be undertaken if its return is too low. This would occur when
1<B8Q?/2r2<2— m/B,:indicating that the agency problem of outside
financing can lead to market failure even though monitoring is fea
sible. Second, condition (14) indicates that a project would be under-
taken in a broader set of circumstances, the lower are the total and
marginal costs of monitoring (i.e., the higher is the value of m). Thus,
improved bank monitoring efficiency can mitigate the market failure
due to moral hazard.

Because condition (14) is less stringent than condition (13)-the
existence condition when there is no bank monitoring-there are
positive net present value projects that would be undertaken when
there is monitoring but that would not be undertaken in the absence
of monitoring. Hereafter, we assume that condition (14) holds and
that the project is undertaken in equilibrium. We now characterize
that equilibrium.

Proposition 2. A competitive equilibrium in which the project is
undertaken is unique and has the following features.

(@) The amount of bank debt B* and the repayment obligation
T* are strictly positive (i.e,, B* > 0 and T* > 0).

(b) The amount of outside financing E* and the outsiders’ claim
C* are drictly positive (i.e.,, E* > 0 and C* > 0).

(c) There is a positive amount of bank monitoring (i.e.,0* — 63
> 0, where 8% = 0*(C* T*) and 0F = 6% (C* T*)].
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(d) The total effort 8 * provided by the entrepreneur is strictly less
than the best-first effort 6 (ie, 8% < 67).

(e) The entrepreneur’s budget constraint is binding in equilibrium
(i.e, E*+ B*= 1).

(f) At the competitive equilibrium, substituting bank financing for
outside funding at the margin increases the firm's stock price [i.e.,
(dP*/dT)(T*, R*) > 0, where P* denotes the equilibrium stock
price].

Parts (a) and (b) of Proposition 2 indicate that, in equilibrium, the
entrepreneur chooses an interior combination of bank debt and out-
side financing. Parts (c) and (d) indicate that there is a positive
amount of monitoring in equilibrium, but that the level of monitoring
leaves the entrepreneur’s effort short of the first-best level. Part (€)
of Proposition 2 states that the entrepreneur issues just enough bank
debt and outside claims to finance the project. Finally, part (f) of the
proposition indicates that, at equilibrium, outside claimants would
prefer that the firm issue more bank debt and repurchase an equivaent
amount of outside claims. The entrepreneur does not do this, how-
ever, because the additional bank credit would result in more mon-
itoring by the bank and consequently greater entrepreneurial effort.
Because effort is persondly costly to the entrepreneur, the equilib-
rium level of bank debt will be less than that preferred by the firm's
outside claimants.

Part (a) of Proposition 2 is noteworthy because it indicates that, in
equilibrium, a bank will supply both monitoring services and credit,
rather than specializing in lending without monitoring or monitoring
without lending. Surprisingly, this arises because monitoring costs
are convex in monitoring effort. To develop this point, note first that
if a bank monitors but does not supply credit (T > 0, B = 0), its
profit is

x=0%T/r,— M(6* — 6%), (15)

where, recal, M(-) denotes the total cost of monitoring. Now, 6* —
8% is given by the bank’s first-order condition

T/r,= M'(0% — 63).

Solving this expression for T and substituting into (15), the bank’'s
expected profit can be expressed as

*=(T/r)[(1 — n8* + %) > 0, (16)
where

M@6* —6%)/(0* — 63)
M (0% — 6%

n
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is the ratio of the average cost of monitoring to the marginal cost of
monitoring. Inequality (16) holds because the convexity of the mon-
itoring cost function M(:) implies # € (0, 1). Thus, an intermediary
that offers only monitoring services would earn a positive expected
profit, rendering itself vulnerable to entry by banks offering both
monitoring services and credit. This argument does not depend on
the quadratic form of monitoring costs; al that is required is that
these costs be convex and that the bank choose its monitoring effort
to maximize profits.

Proposition 2 indicates that in a competitive equilibrium, the entre-
preneur chooses an interior combination of outside financing and
bank debt to minimize agency costs, subject to the budget constraint.
If the entrepreneur faced no debt obligation (i.e., T = 0), ho moni-
toring would occur, and the entrepreneur would not benefit from the
increase in productive effort that results from such monitoring. Thus,
it is because bank monitoring can diminate entrepreneurial moral
hazard that there is positive equilibrium bank debt in our model.

But this intuition begs a question: If bank debt has the advantage
that it eliminates entrepreneuriadl moral hazard, why does the entre-
preneur not rely entiredly on bank debt? We can develop an answer
to this question by examining the role that bank moral hazard plays
in the analysis. To do this, let us now imagine that a bank can con-
tractually precommit to a given level of monitoring effort. A compar-
ison of the equilibrium in this case with the equilibrium characterized
in Proposition 2 should shed light on the role played by bank moral
hazard in the anaysis.

Proposition 3. If banks can contractually commit to monitoring
(i.e., there is no bank moral hazard), then there exists a competitive
equilibrium in which the entrepreneur finances the project entirely
with bank debt.

Taken together, Propositions 2 and 3 imply that it is the conjunction
of entrepreneuriadl moral hazard and bank moral hazard that is crucia
to the result in Proposition 2 that there is a unique interior optimal
financing mix of bank and external credit. Entrepreneurial moral
hazard makes bank loans valuable, while bank moral hazard limits
their use in equilibrium. When a bank cannot contractually precom-
mit to a particular level of monitoring, its monitoring effort is chosen
as a function of its exposure T. When the entrepreneur substitutes
outside funds for bank credit, it induces a reduction in bank moni-
toring but aso reduces its interest costs. Starting from a situation in
which the entrepreneur is financing entirelywith bank debt, the latter
effect is dominant, at the margin. This trade-off does not arise when
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the bank can precommit to monitoring effort. In that case, competition
among banks makes a bank’s equilibrium monitoring effort an increas-
ing function of the borrower’'s return Q, not the bank’s return T. In
effect, the absence of bank moral hazard induces a separation between
a bank’s lending terms and its monitoring activity. In equilibrium, al
that is required is that the repayment obligation T be large enough
to cover the bank’s monitoring costs. This can be accomplished when
the entrepreneur finances entirely with bank debt.

. conclusions

Capitad market securities are imperfect substitutes for bank loans.
This appears to be the emerging view in financial economics. How-
ever, while the “specid” role of bank lending is becoming recog-
nized, there is less agreement on why it is special. We present a
model in which banks offer credit and monitoring services and coexist
with capital markets. The key feature of our model is that the entre-
preneur’s incentive for improving the success probability of the proj-
ect depends on his stake in the firm. Externa financing reduces the
entrepreneur’s expected payoff, and consequently reduces his effort
a improving the likelihood of project success. We analyze the com-
petitive equilibrium in which entrepreneurs will optimally finance
their projects with both bank credit and externa capital; in addition,
banks will provide monitoring of entrepreneurs. Such monitoring
increases entrepreneur effort and thereby improves the project’s suc-
cess probability. The equilibrium levels of bank debt and monitoring
are less than the levels preferred by outside investors. If the borrow-
er's capital structure relied on more bank debt and less external
financing, the borrower’s stock price would be higher than the equi-
librium stock price because of the beneficial impact of bank moni-
toring on the borrower’s effort level.

We have assumed that the capital markets are competitive and that
banks compete with each other in the provision of bank credit and
monitoring services. It is useful to consider how our results would
change if banks did not compete in their roles as monitors; we main-
tain our assumption of a competitive external capital market. Now,
bank contracts would maximize bank profits and reduce the entre-
preneur’s utility to its reservation level. The latter would be the leve
that the entrepreneur could achieve if the project were undertaken
with al financing provided by the capital markets and no bank mon-
itoring. The bank would minimize the size of its loan in order to
reduce its funding costs, choose a profit-maximizing level of moni-
toring, and price it in the repayment obligation (i.e., the bank would
offer a low amount of credit but a high loan rate). Monitoring would
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provide both direct and indirect benefits to the bank. The direct
benefit would be the improvement of the likelihood of the borrower
fulfilling his payment obligation to the bank. The bank’s other benefit
is that the extent of its monitoring is priced in the securities the
entrepreneur sells in the capita market for funding. A greater degree
of monitoring reduces the entrepreneur’s cost of funding the project,
and this cost reduction is captured by the bank in setting the bor-
rower's repayment obligation. Thus, we would expect that in an
imperfectly competitive bank credit market, the equilibrium level of
monitoring and the borrower’s repayment obligation are higher but
the bank loan size is smaller than in a competitive bank market. An
implication of this result is that the competitive bank’s loan portfolio
is riskier than that of a monopoly bank. While this argument has been
made before, our focus on the role of the competitive capital markets
and bank monitoring in obtaining this result is new."

Appendix: Proofs of Propositions

Proof of Proposition 1

The function U(R, T) is continuous, bounded, and strictly concave
in (R, T). Assuming that it is nonempty, the feasible set can be shown
to be compact and convex in RC. [Convexity follows because the left-
hand side of (8) is concave in (R, T); this is ensured by the assump-
tion in m < b/2.] Thus, a solution to Problem CE exists if and only
if the feasible set is nonempty.

We firgt show that if (14) holds, there exists a feasible solution to
Problem CE that results in positive expected utility to the entrepre-
neur. Thus, (14) implies that a competitive equilibrium will exist in
which the project is undertaken.

Consider the solution

R=T=(B/28 - m)Q< Q.

When (14) holds, it is readily established that this solution is indeed
feasible for Problem CE. To verify that the entrepreneur’s expected
utility is positive under this solution, substitute the solution into U(R,
T) to get

U(R, T) = 382Q*(B — m)/2r2(28 — m)? — 1.
But, from (14), 82Q*/2r2 = (28 ~ m), :
UR T)=3B— m)/(28 — m) —1>0,
where the last inequality follows because = < 8/2.

The conclusion of Chan, Greenbaum, and Thakor (1986) is the same as ours, although they do
not consider the banks coexistence with capital markets.
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We now prove the converse: if the project is undertaken in a com-
petitive equilibrium, condition (14) must hold. Suppose, to the con-
trary, that (14) does not hold. Now, it is easily verified that

ﬁZQZ
2028 — m)
If (14) does not hold,
max{BQR — BR* + mTR — (m/2)T?} < r%,

= max{ﬂQR —BR* + mTR - Z TZ},
RT 2

and there exists no feasible combination of equity and bank loans
that is sufficient to finance the project. This is a contradiction.
Q.ED.

Proof of Proposition 2

(@ Proof that B* > 0, T* > 0. Substituting the expressions for
8*(T, ©) and 8%(T, ©) into (6), we have

B= (T/r)[BQ — (BR — (m/2) )] (A2)
Condition (9) implies
BQ = BR=BR— (m/2)T. (A2)

Thus, (A1) and (A2) imply that B* > 0 if, at the optimal solution,
™ > 0.

To show that the optimal solution does indeed involve T* > 0,
suppose, to the contrary, that T* = 0. At this solution, we must have
R* > 0, for otherwise (8) would not be satisfied.

Now note that

mR*
2
ry

Denoting the left side of (8) as ¥(R T),

a
aT

v .,
— 0) = < 0.
37 (R* 0)

(R*, 0) = mR* > 0.

Thus, at the purported optimal solution, a dight increase in T, holding
R fixed, will increase the objective function value without violating
constraints (7)) and (9)-(12)."* But that contradicts the optimality
of a solution with T* = 0. Thus, T* > 0 and B* > 0. Q.ED.

U\When T* = 0, note that8* = 8% = (8/r){Q — R*. Because 8Q/r, < | it follows that _0' < L.Thus,
a dlight increase in Twill not violate the constraint (not explicitly included) that 9* =1
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(b) Proof that C* > 0, E* > 0. To establish this result we must
show that R* > T*. Given the result in part (a), the relevant con-
straints for Problem CE are (8)-(10"). Let A, 7, and &, respectively,
be the multipliers for these congraints. The Kuhn-Tucker necessary
conditions (which, given the concavity of the object function and the
convexity of the feasible set, are sufficient) can be written as

e -

T"‘J +ANBQ—28R*+ mT*) — 1+ £=0;, (A3)

r} B
%[R‘ —;—n ]— r_m} T* + A\(mR* — mT*) — £=0; (A4)
*)2
x[ng* — B(R*)? + mT*R* — ——”’(ZT " _ r}] =0,
Az=0; (A5)
7[R* — Q]=0,
T=0; (A6)
ER* — T* =0,
£=20. (A7)
If R* = T*, then (A4) reduces to
-m*T*/Br = ¢,
which is a contradiction since T* > 0. Q.ED.

(c) Proof that 0* — @ > 0. This follows from (4) and the result
that T* > 0. Q.E.D.
(d) Proof that ¢* < ¢r, Conditions (3) and (4) imply
6*=0% + mr*/r,
=6 — BR*/r,+ mT*/r,.
But R* > T* and b > m, so it follows ¢* < ¢-. Q.E.D.
(e) Proof that E* + B = 1. If E* + B* > 1, then| = 0 in the
Kuhn-Tucker conditions above. Since R* > T*, x = 0, from (A7).

But R > T* > (m/B8) T*, 0 the left-hand side of (A3) is negative,
a contradiction. Q.ED.

(f) Proof that (dP*/dT)(T™, R*) > 0.In equilibrium, the stock
price P*(T, C) must equal the discounted expected value of the
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entrepreneur’s share:

0*(T, O[Q — T — C)

Y .
Using the expression for 8*(T, €) in (4), and recaling that R= T +
C, we can rewrite the stock price as

P*(T, B) = Bri* {(Q ~ R + (m/B)T(Q — R)}.

Now, suppose the firm substitutes bank financing for equity at the
margin. In effect, the entrepreneur must increase T and adjust R so
as to preserve (8) as an equdity. The marginal impact of increasing
bank debt is thus given by

PXT, C) =

op* oP*
* — + — dT
dpP IR dR aT darT,
where
dR _ —-m(R-T)

dT BQ — 28R + mT

is the margina rate of substitution of R for Talong budget constraint
(8). Evauating the partial derivatives and rearranging yield

ap* _ 1(28Q — 28R+ mT)(R — T) _
ar "7 { B0 - 28R+ mD) ' © R}'
We know

Q= R*,
R* > T* >0,
28Q — 2BR* + mT* > 0.

Hence, if we can show that 8Q — 28R* + mT* > 0,we will have
proven the proposition. From (A3) (noting R* > T*,s0 ¢ =0),
have

M(BQ — 2BR* + mT*) = %(R* -z T*) + 7.
r; o]
But R* > T* > (m/B8) T* (since m < B), so
BQ — 28R* + mT* > 0,
and thus dP*/dT > 0. Q.ED.
Proof of Proposition 3

The effect of eliminating bank moral hazard is to eliminate Equation
(4) as a congtraint in Problem CE. That is, instead of requiring that
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monitoring expenditures maximize bank profit, we now choose mon-
itoring expenditures (adlong with the other contract terms) to maxi-
mize the entrepreneur’s utility. The optimization problem, anaogous
to Problem CE, that characterizes the equilibrium now becomes

- T 92
maximize B[Q—T——C] +(E+B—1) ——,

0.BT.CE 1y 28
subject to
— 2
gl _[-BTOF  ,_6C
s 2m 7

E+B=1, T=<Q T+C=<Q BT GCE=0.

Substituting Band E into the objective function and constraints yields
the problem

0 —_— 0* 2 2

maximize 80 _ I———°(&L _£ , (A8)

RTS 7'_,- 2m 26
subject to

OR 0 — 82 (R))?

——— .[__0_(__21_ > 1, (A9)

7 2Zm
R=Q, (A10)
R=zT (a11)
0T [0 — 65 (R)?
—_ > L__M_ X (AIZ)
1 2m

As before, we have defined R = C + T, and we have exploited the
fact that 8% depends only on R. Let us refer to this problem as Problem
CEC. We first note that a solution to CEC exists. The reason is that
Problem CEC is a less constrained version of Problem CE [the con-
straint 8 = 8*(7, €) has been dropped]. Since the feasible set for CE
is nonempty, the feasible set for CEC will be nonempty as well.
Now consider a relaxation of CEC that ignores (A1l) and (A12).
Such a relaxation drops T from the problem, since the objective func-
tion and remaining constraints are independent of T. Let R, 6 be the
solution to this relaxation. Using the Kuhn-Tucker conditions, it is
straightforward to show that (A9) must bind. But this implies that T
= R satisfies the additional constraints (A1l) and (A12), so that there
is an optima solution to CEC that involves T = R. This implies that
there exists a competitive equilibrium in which the entrepreneur
finances exclusively with bank debt. Q.E.D.
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