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The idea that banks exist to reduce the costs of monitoring is central to modern theories
of financial intermediation. The fact that banks are generally granted senior positions on
their small-business loans, however, is hard to reconcile with the typical view that junior
lenders have the best incentives to engage in this costly monitoring. Our paper addresses this
puzzling contradiction by showing that bank seniority plays animportantrole in encouraging
the formation of valuable bank—firm relationships. The intuition behind our model lies in
the fact that once the firm's prospects have deteriorated, junior creditors have incentives
much like those of the firm’s shareholders. Thus, it is the most senior claimant that benefits
from helping the firm improve its quality. If banks are made junior to other creditors, they
benefit little from additional investment in the firm during times of poor performance and
hence will have little incentive to build relationships that enable them to determine the value
of such an investment. As a result, making the bank senior improves its incentives to build
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Haubrich, Charlie Kahn, Ronald Mann, Mitch Petersen, John Rozycki, Bruce Smith, Kostas Tsatsaroni:
two anonymous referees, and the editor, Anjan Thakor, as well as seminar participants at the Bank f
International Settlements, the Federal Reserve Bank of Cleveland, the Federal Reserve Bank of Ne
York, the Norwegian School of Management, the 1999 American Finance Association Meetings, an
the 1999 Conference on Bank Structure and Competition for useful comments and suggestions. Tl
views expressed here are our own, and do not necessarily reflect those of the Federal Reserve B:
of Cleveland, the Board of Governors of the Federal Reserve System, or the Bank for Internatione
Settlements. The initial work for this project was completed while the authors were at the Federa
Reserve Bank of Cleveland.
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a relationship with the firm, thereby fulfilling an important function of intermediated debt.
Journal of Economic Literatur€lassification Numbers: G21, G320 2000 Academic Press

1. INTRODUCTION

The idea that banks exist to reduce the monitoring costs associated with exte
finance is central to modern theories of financial intermedigtiBather than
having multiple lenders collect information about the firm’s prospects prior
granting credit and then simultaneously monitoring the borrower’s actions or
an investment has been undertaken, potential investors may find it more efficiel
delegate these tasks to a “bank,” through which they all provide funding to the fii

Thisrole for bank lendingis particularly important for small-business borrowe
whose small size and relative opacity make funding through public markets a virt
impossibility, and leads naturally into the idea of banks as “relationship lendel
Through their ongoing monitoring efforts, banks build relationships with the
customers that give them valuable information about these firms’ prospects in
futures

Of course, financial intermediaries are not without incentive problems of th
own. In particular, a bank may shirk on its ongoing obligation to build monitorin
relationships with the firms in which it has invested. One way of resolving tf
problem is to make the bank junior to the firm’s other creditors; since it will k
the first to suffer any losses if the firm misbehaves, the junior bank will ha
a better incentive to perform its ongoing monitoring functtohhis “solution,”
however, contrasts starkly with the fact that bank loans are usually senior to th
of other creditors, especially when the borrower is a small business for which s
monitoring is so important. This raises an important question: Why are bank lo
senior to other debt claims?

In this paper, we address this question by showing that bank seniority play:s
important role in encouraging the formation of ongoing bank-firm relationshiy
improving banks’ incentives to monitor their borrowers. If banks are made jun
to other creditors, they may benefit little in bad states from additional investm;
in the firm, and hence will have little incentive to build a relationship that migl
allow them to determine the value of such an investrhekd.a result, the first

2eland and Pyle (1977), Diamond (1984), Ramakrishnan and Thakor (1984), and Boyd and Pre:
(1986). See Bhattacharya and Thakor (1993) and Freixas and Rochet (1997) for reviews of the
temporary banking literature.

3 Berlin (1996) provides a nice expositional introduction to the notion of relationship lending v
consider in this paper. Boot and Thakor (1994) show that, even without learning, a long-term ba
borrower relationship is still welfare-improving because it allows the bank to reduce the use of (cos
collateral in the financing contract over time. See Ongena and Smith (1998) for a review of the litera
on relationship lending.

4 See, for example, Fama (1990).

5 This result is somewhat different from the more typical assumption that junior creditors have a |
ter incentive to monitor the firm. The distinction here lies in our assumption that the bank’s monitor
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contribution of our paper is to show that making the bank senior improves
incentives to build a relationship with the firm.

Central to our model is the idea that banks are important to small-business |
rowers because they can develop ongoing relationships that help them unders
a firm’s true quality in bad states of nature. In good states of the world, havi
a relationship with a bank is not particularly important to a firm, because ma
lenders will be willing to provide funding even without special knowledge of th
firm’s prospects. In contrast, during a recession firms that have ongoing relati
ships with a bank are better able to obtain additional financing, allowing them
weather the recession with minimal loss. Firms that do not have bank relati
ships, however, may find the terms of such supplemental financing too onerc
Consequently, their prospects diminfsh.

Our paper’'s second major contribution is to show how the bank’s ability -
cross-subsidize the firm over different stages of its development can play a |
role in enabling it to build a relationship with the firm. The monitoring activitie:
associated with building a relationship with the firm can be extremely costly for tl
bank. As a result, it will often be impossible for the bank to be fully compensat
for these costs in its initial loan agreement with the firm. In our model, howev
the bank’s ability to earn supernormal returns in a future debt agreement allow
to credibly commit to performing these tasks, even though the expected returr
its initial loan with the firm may be negative.

Itis a generally accepted fact that bank debt is typically senior to that of ott
creditors, particularly for small-business borrowers. Mann (1997) and Schwe
(1997) paint pictures of banks as not only taking a senior claim over other cr
itors, but also collateralizing as much of their debt as possible and incorporat
protective covenants that restrict the firm’s ability to undertake additional de
without the bank’s permissionin addition, Carey (1995) finds that a large major-
ity of bank-debt loan agreements with large firms contain a senior priority clau:
regardless of whether or not the borrower has public debt outstanding.

Ours is not the first effort to explain the ubiquity of bank seniority. Building
on Diamond (1993a), Diamond (1993b) argues that making short-term (ba
debt senior relative to long-term (public) debt improves the bank’s incentives
monitor and liquidate the borrower if it gets into financial distress. Bérghd

becomes valuable only in a recession, when junior creditors may have incentives more closely ali¢
with those of the firm’s owner. We discuss this further in Section 7.

6 Slovinet al.(1993), Petersen and Rajan (1994), and Berger and Udell (1995), among others, re
results supporting the claim that a close relationship with a bank is valuable to small firms. Ongena
Smith (forthcoming) present evidence from several countries on the number of bank relationships
firms choose. Williams Stanton (1998) argues that banks reduce their lending to creditworthy fi
during recessions, contributing to credit crunches. This behavior is not inconsistent with our rest
which simply depend on the notion that firms with ongoing bank relationships have better acces
credit during recessions than firms without such relationships.

7 Mann argues, however, that banks’ use of collateral with small businesses is declining. Neverthe
his evidence is consistent with the overall conclusion that banks overwhelmingly take senior positi
in their small-business loans.
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von Thadden (1994), Park (1997), and Repullo and Suarez (1998) also focu:
the liquidation problem and arrive at similar conclusions. Welch (1997) argL
that banks are typically senior vasvis a firm’s other creditors because they ar
better negotiators in financial distress. In general, Welch argues, banks are b
organized than other creditors and have more to gain from developing reputat
as tough negotiators in bankruptcy proceedings. By making the “stronger” cred
(the bank) senior, the firm is able to reduce costly conflicts among creditors t
arise in financial distress.

In contrastto these papers, we focus on the problem of small-business borro
that do not have access to public capital markets and for which gathering infori
tion about their projects is expensive. This focus is important because such fi
rely much more heavily on banks for loans and their ability to reduce monitori
costs. To our knowledge, ours is the first model to analyze the seniority ques
for this important subset of the loan market.

Our model is most similar to those of Diamond (1993b) and Rajan (199
Both of these models involve a firm balancing the use of long-term (public) de
and short-term (bank) debt in order to ensure the correct liquidation/continuat
decision once information about its prospects is revealed. In Diamond, the b
makes better liquidation decisions when it is senior, since the proceeds from <
liquidations do not flow through to the firm’s bondholders. In contrast, Raji
argues that bank debt should be junior to the firm’s public debt. This differer
arises because Rajan assumes that the bank’s relationship with the firm giv
an informational advantage over other potential creditors: “If the bank has higl
priority, it can dispossess the arm’s-length creditor, giving the bank an incent
to avoid liquidation” (Rajan, 1992, p. 1387).

Like Diamond, we find that the bank and the firm have a better incentive
make Pareto-preferred decisions when the bank is senior. As in Rajan, howe
the bank in our model may earn monopoly rents from its renegotiation with t
firm once it learns about the firm’s future prospects. Indeed, the ability to capt
such rents plays a central role in encouraging the bank to build a relationship v
the firm8

A fundamental difference between our paper and these lies in our assump
that the process of building a relationship and monitoring the firm is costly for t
bank. As a result, the bank’s contract must provide it with the proper incentive
actually incur these costs and build a relationship with the firm. Another import:
distinction between our paper and that of Rajan is that we model firm effort
increasing the expected value of the firm’s revenues to be divided in renegotiat
In contrast, firm effort in Rajan increases the likelihood that renegotiation w
occur, but not the “size of the pie” to be split. It is this difference in the effects |
firm effort, as well as our incorporation of relationship-building costs, that explai
the dichotomy between our results and Rajan’s.

8 See also Peterson and Rajan (1995) and Boot and Thakor (forthcoming) for analyses of the ef
of competition on relationship lending.
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The remainder of our paper is organized as follows. The next section introdu
amodel of bank relationship lending. In Section 3, we define a relationship equil
rium and derive plausible conditions under which such an equilibrium exists or
when the bank is senior. Section 4 discusses alternative equilibria, and den
strates that our relationship equilibrium Pareto dominates these other alternati
Section 5 examines the impact of the relative bargaining strengths of the bank
the firm on the outcome in our model. In Section 6, we outline the direct empiric
implications that arise from our model, while Section 7 concludes. Proofs of
results are found in the Appendix.

2. AMODEL OF RELATIONSHIP LENDING

We consider the problem of a firm that must borrow funds in order to invest
a project. Prior to its maturity, however, outside shocks may occur that can aff
the “quality” of this project. The precise impact of these shocks depends on
effort the entrepreneur has exerted prior to the onset of the shock and on whe
the bank advances additional funds to the firm.

For firms whose entrepreneurs have exerted a great deal of effort, a reces
leads only to a liquidity crunch. In this case, the firm must receive addition
financing or its project will deteriorate. If it does receive this funding, however, i
project continues as if no recession had occurred.

In contrast, if the entrepreneur does not exert effort, additional investment |
no effect on the expected value of the firm’s project. Instead, a low-effort firm tt
invests during a recession actually makes its project more risky. We think of t
as a “going for broke” strategy: Since the firm did not exert any effort, there is |
way for it to regain its high-return, low-risk status.

The final element of our story is the bank’s decision to build a costly relationst
with the firm. We assume that this relationship is important in that it allows t
bank to determine if the entrepreneur exerted effort. As a result, when the b
has a relationship with a firm, it is able to tell whether that firm is requestir
additional investment because of a liquidity shock—a high-effort entrepreneul
or if it will use these added funds to go for broke—a low-effort entreprenet
Without a relationship, however, the bank is unable to tell which type of firm
requesting additional funds and is hence less willing to advance these funds.

To this end, consider a two-period model in which an entrepreneur can inv
| in a project in period 0 that will provide a random return in period 2. Sinc
the entrepreneur has no initial endowment, he must obtain funds from outs
sources in order to undertake his project. Figure 1 depicts the order of events in
model.

We assume that the entrepreneur obtains funds from two different sources.
first is a bank. In our model, banks are special in that they provide funding
meet the firm’s general liquidity needs on an ongoing basis. In the process
providing such funds, banks are able to develop relationships with entreprene
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FIG. 1. Order of events and game tree.

relationships that are valuable in a way to be specified in a moment. The sec
lender can be thought of as a trade creditor. We think of trade creditors as compe
such as the firm’s suppliers forwhom lending is an ancillary activity to their prima
business of producing goods. As a consequence, the trade creditor is unab
provide the firm with general cash infusions. For example, if a firm requires
working-capital loan to meet its payroll, such funds would come from its ban
not a trade creditd¥Both lenders provide the entrepreneur with funds in period
with the promise that they will be repaid with the revenue earned in period tv

9 Boot and Thakor (forthcoming) distinguish between “relationship loans” and “transaction loan
otherwise known as arms-length lending. Applying this terminology to our model, banks mz
relationship loans while trade creditors offer transaction loans because they do not provide relatior
services to the firm.
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Let Iz denote the funds borrowed from a bank dadhe funds borrowed from a
trade creditor, wherés + I+ = 1.1°

Immediately after these loans are made, the bank decides whether or nc
invest in building a relationship with the borrower; if it does so, the bank incu
a costcg. We think of building a relationship as involving regular visits with the
entrepreneur to learn about his business and his customers. This ongoing m
toring is particularly important for the smaller, younger firms we consider in th
paper, since their prospects can change much more quickly than those of la
more-established enterprises. Because of the ongoing nature of this process
bank cannot build its relationship with the firm prior to its funding decision, nc
can it credibly commit to actually following through with a promise to build &
relationship once it provides funding to the fiti.

The “hands-on” nature of this relationship building allows entrepreneurs
observe whether a relationship is being developed. Based on this information,
entrepreneur then decides whether or not to exert effort in his firm; doing so cc
him cg.

The expected return of the firm’s project in period 2 depends on several fact
First, it is affected by exogenous market factors, the “state of the world,” whi
is realized in period 1 (after the bank and firm have decided whether to builc
relationship and exert effort). With probabilitythe good state occurs, and the
firm’s project continues with no modification; we will call the project in this stat
of the world project G. Note that in the good state, neither the entrepreneur’s ef
nor the bank’s relationship has any effect on the project.

In contrast, in the bad state of the world, which occurs with probabilityp]
additional investment can affect the project’'s outcome. We think of this event
a “recession,” and it affects high-effort and low-effort firms differedtljf the
entrepreneur exerted effort, he can retain his original project G only if he can ra
an additionall; from the bank3 Otherwise, his project deteriorates to project B
We assume that project B has the same risk as project G, but that its expected re
is lower!# If the entrepreneur did not exert effort in period 0, additional investme
in the bad state has a different effect. In this case, if the entrepreneur invest:

1011 this paper, we follow Diamond (1993b) and Welch (1997) and simply take it as given that t
entrepreneur borrows funds from two different lenders. In another paper (in progress), we show |
differences in the valuation of a firm's various assets can endogenously lead firms to borrow fr
multiple sources. See Bedfland von Thadden (1994) and Bolton and Scharfstein (1996) for othe
models that endogenize the use of multiple creditors.

11 This is not to suggest that the bank might not also monitor the firm’s quality prior to making
funding decision.

12\\e use the term recession for expositional convenience. Our paper does not consider any aggr
implications and the use of this term is not intended to suggest otherwise.

13 Hart and Moore (1998) model a situation in which a borrower may wish to obtain excess financ
in period O in order to avoid refinancing concerns in period 1. Such a strategy would be suboptil
in our model, since the firm would never exert effort with this initial financing. As we show later, th
outcome is Pareto dominated by our relationship equilibrium.

14 project B and project R that follows may have either positive or negative net present values.
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FIG. 2. Effect of an increase in risk on the distribution of project returns. An increase in the ri
of the project fromv to o7 has two effects. First, it lowers the likelihood that the project is successft
from p(o1) to p(o2). Second, itincreases the project’s payofikta- o2 when successful and decreases
its payoff tox — o when unsuccessful.

additionall,, the project’s risk increases, while its mean remains low, as in proje
B. We will denote this project as project R. In either case, if the entreprene
requests additional funding from the bank, we assume that renegotiations proc
according to rules we will outline below.

In period 2 the project matures. We distinguish among projects G, B, anc
using two parameterg, ando. The parameter measures the difference in the
expected return across projects, whiles a measure of a project’s ri$kA project
is assumed to be successful with probabilifs), in which case it produces
u(X + o); with probability 1— p(o) it “fails,” producing u(x — o), whereX > x.

We assume that increasessirare mean preserving, so that for anyandoy,

I' = p(o1)(X +o1) + [1 — p(oy)l(X — o1)
= p(02)(X + 02) + [1 — p(o2)](X — 02). 1)

In this specification, a project with a largerhas more risk; that is, we assume
p’(c) < 0.1 Notice that an increase in the risk of a project has two effects. First
reduces the probability that the project succeeds. Second, itincreases the pay
the project when itis successful and reduces its payoff when it fails. Figure 2 sh
the impact of a change #non the probability density function of a project’s return.
The advantage of this specification is that it allows us to independently exam

15 Note thats is not the project return’s standard deviation; rather, it is a parameter that is positiv
correlated with the firm’s risk.
16 This implies that the firm’s probability of succesx), is larger tharg.
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the impact of changes in the net present value of the project and its risk, wi
maintaining the analytical simplicity of a two-point return distribution.

Given this notation, our prior assumptions about the relative means and risk
projects G, B, and R imply th&at

UG > ps =pur and og = og < oR. 2

We assume that miihg, 11} > us(X — o), so that the project’s profit when it fails
is insufficient to pay off whichever lender is senior. This ensures that the sen
lender’s debt is never riskless, which would trivialize the role of seniority.

Itis important to keep in mind that the state of the world, revealed in period 1,
distinct from the outcome of the project, realized in period 2. Notably, the state
the world only helps determine the likelihood that the project will be successfi
As aresult, the firm’s project may fail even in the good state of the world and m
succeed following a recession.

Because we want to examine the role played by seniority in the outcome
our model, we will lets be a parameter that indicates the relative seniority of th
bank. Whens =1, the bank is senior, and it receives all of the firm’s liquidatior
value in default. On the other hand, wh&g-0 the bank is junior to the trade
creditor, and the trade creditor receives the firm’s entire revenue when its proj
fails. Intermediate values @& can be thought of as representing varying level
of proportionate priority. In other words, when the firm’s project fails, the ban
receivessu(x — o), while the trade creditor receives {8)u(x — o).

Many of the results that follow depend on the idea that project R is the con:
guence of risk-shifting behavior on the part of the entrepreneur. Consistent w
this, we assume that the firm’s total expected return when the project is succes
is higher with project R than it is with project 8:

PrUR(X + 0R) > Peic(X + 0s). 3

This is a standard risk-shifting assumption and it implies that, given any fix
interest paymenitt, the firm will always prefer the risky projeét.

Our final assumption ensures us that project G is desirable even when the a
tional investment; is required in the bad state of the world:

(1= 0)(ue — pe)l" — 11] = ce + Ca. (4)

17 Although tedious to prove, with some additional technical assumptions all of our results contir
to hold under the more general condition that > ug > ur andor > og > oG.

18 The primary purpose of this specification is to facilitate the comparative statics to be perforn
later. Note, however, that & were equal to the proportion of the firm’s bank debt relative to its tota
debt, the bank and the trade creditor implicitly would have equal priority.

1970 reduce notational requirements, we defige= p(ox) for all projectsk.

20Note that this assumption does not necessarily imply that project R has a negative net pre
value. This assumption is sufficient for the results that follow to hold. It is not necessary, howe\
and our results would still hold true with weaker, albeit less intuitive, assumptions about the relat
payoffs from projects G and R.
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Intuitively, this assumption simply tells us that the expected marginal profit fro
the additional investment is sufficiently large to compensate the firm for the ¢
of relationship building and the cost of effort necessary to make the good proj
attainable in the bad state of the world.

3. ARELATIONSHIP EQUILIBRIUM

In this section, we use the model developed above to derive an equilibri
consistent with the idea that bank relationships are valuable for firms. First,
define a “relationship equilibrium” as one in which the bank builds a relationst
with the firm and the firm’s entrepreneur exerts effort. We then calculate the firr
expected profit in this equilibrium. Second, we derive the conditions under whi
this relationship equilibrium exists. We conclude by proving our primary rest
that the relationship equilibrium is more likely to exist when the bank is senior
the trade creditor.

Defining the Equilibrium
We begin by defining what we mean by a relationship equilibrium.
DerINITION. A Relationship Equilibriunis a sequential equilibrium in which

(1) The bank develops a relationship with the firm;

(2) The firm exerts effort if and only if it observes the bank building
relationship;

(3) In the bad state of the world, the firm acquires additional investment frc
the bank;

(4) On the out-of-equilibrium path in which the bank does not build a rel
tionship with the firm, it believes with probability one that the firm did not exel
effort.

Note that the firm has complete information about whether the bank buil
relationship. Instead, the only possible asymmetric information in our model ari
when the bank fails to build a relationship, in which case it does not obsel
whether the firm exerted effort. Thus, the only out-of-equilibrium beliefs th
must be specified are those of the bank for the case in which it does not bui
relationship??

From this definition, it is clear that in any relationship equilibrium, the firn
always ends up with project G, regardless of whether the good state of the w
is realized. As a result, the firm’s ex ante expected profits in equilibrium are

Opslua(X +06) — LT — Lg] + (1 — 0) ps[ua(X + 0c) — LT — Lg] —ce. (5)

21 As we show in Lemmas 2 and 3 below, the only set of such beliefs that are rational put probab
one on the firm not exerting effort.
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whereL} andLg are the equilibrium face values of the debt negotiated in peric
0 with the trade creditor and bank, respectively, whilgis the renegotiated face
value of the debt owed to the bank after new investment in period 1.

In equilibrium, L3, L, andLg are calculated by solving the trade creditor anc
bank’s zero-profit conditions. For the trade creditor, this is

PeLT + (1 - pe)(1 — 8)ua(x — o) = I, ©)
implying that

_ = (1= pe)d = 8)uc(x — o¢)
- - .

LT ()

The intuition behind expression (6) is straightforward. Because the firm alwe
ends up with project G in equilibrium, whether the good state of the world is realiz
is irrelevant to the trade creditor. In either state, the firm’s project succeeds w
probability ps, in which case the trade creditor is repaid the full face value of it
debt, L. When the firm’s project fails, however, the trade creditor only receive
the proportion of the firm’s liquidation valug,c(x — og), that it is due given its
relative priority position, - §. In equilibrium,L7 is set so that this total expected
return just equals the trade creditor’s funding cobkts,

The bank’s zero profit condition can be written as

0[psLs + (1 — pe)duc(X — oc)]
+ (@1 —0)[psLe + (1 — pe)duc(x — o) — 1] = lg + Ca. ®)

In contrast to the trade creditor, the bank’s expected return is affected by the s
of the world, since in equilibrium the bank will provide additional financing to th
firm in the bad state, thereby renegotiating the face value of its debt. When
good state is realized, which happens with probabdljtthere is no need for new
funding and the firm’s project succeeds with probabifity, allowing the firm to
payLg to the bank. With probability + pg, however, the firm’s project fails and
the bank receives its contractual share of the firm’s liquidation vajug(x — o).

With probability 1— 6 the bad state of the world occurs. In this state, the firr
renegotiates its bank debt, promising the barikin return for the additional
funding I;. Upon receiving this additional funding, the firm’s project once agai
succeeds with probabilitps and fails with probability - pg; the bank’s payoff
in each of these cases is the same as it was in the good state.

The important question that remains is how the period-1 contiagtis nego-
tiated. We model this renegotiation in the following manner. If the bad state
the world is realized and the firm requires additional funding, the entrepren
initiates renegotiation by proposing a new face value of its debt to the bank
return for the added fundiny. The bank then has the option of either acceptin
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or rejecting this offer. If the offer is rejected, the bank and the firm play a game
which each of them has a chance of making a take-it-or-leave-it offer to the ott
With probability g, the borrower makes the offer, while with probability-1q,
the bank makes the offer. In either case, if the offer is rejected, the firm recei
no additional investment and continues with the bad project under the terms of
original debt agreement,.2

We begin by considering what happens if the bank rejects the firm’s initial off
and they proceed to the second stage of this gamel L etenote the new face
value of the debt proposed by the entrepreneur if he gets to make the final t:
it-or-leave-it offer. In this case, the entrepreneur will choBSeso as to drive the
bank down to its reservation return:

pels 4 (1 — pe)duc(X — o6) — I1 = psla + (1 — pe)dus(X —og). (9)

If the bank rejects the entrepreneur’s offer, the firm will be left with the bad proje
and its initial contract termg, . Thus, the right-hand side of this equation is the
lowest total return the bank will be willing to accept. The entrepreneur thereft
setsLg so that the bank’s expected return after providing additional funding f
the good project is just equal to this amount:

l1 — (1 - pc)d(c — uB)(X — 0G)
Pc ’

Similarly, let Lg denote the new face value of the debt proposed by the banl
it gets to make the final offer. In this case, the bank demands a loan payment
that theentrepreneumill be just indifferent between accepting and rejecting th
offer:

Cg=Lj+ (10)

pelia(X +0c) — LT — Lg] = pe[us(X +o8) — LT — Lg]. (11)

In other words, the bank will sdtg so that the firm’s profit under the good state
is exactly what it would be if no renegotiation occurred and the firm were forc
to proceed with project B. This implies that

Ls = Lg + (uc — us)(X + 0c). (12)

Given these outcomes, when the entrepreneur determines its initial offer it \
setLg so that the bank will be just indifferent between accepting the offer al
proceeding to the next stage of the game,

peLs + (1 — pa)duc(X — oc)
= pelals + (1 —aq)La] + (1 — pe)duc(x — oc) (13)
22 1mplicitly, we are assuming that the firm may not go to an outside bank for funding in this peric

This assumption simplifies the analysis, but is not essential to our primary result. In Section 5,
discuss how our model would be affected by the inclusion of outside banks in this bargaining gan
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or
Le =qls + (1 —a)ls. (14)

In this expression, the parametgreffectively measures the relative bargaining
strength of the entrepreneur. Whepa: 1, the borrower retains all the surplus from
the renegotiation; if = 0, the bank will make the final offer and thus extracts al
rents derived from added investment in period 1. Since the bank cannot expe
do any better by rejecting this offer and proceeding to the final stage of bargaini
in the initial stage it will accept the offer dfg and provide an additiondh in
funding to the firm®

This L can then be substituted into the bank’s zero-profit constraint (8) to sol
for the initial face value of the bank delitg:

Ly = é{lg + 08 — (L — Po)diu(x — oc) — (L 0)(a(L — pe)dus(x — og)
+ (1 —a)[pe(rc — ue)(X + 06) + (1 — pe)duc(x —og) — 11])}.  (15)

Intuitively, Lz is set to equal the bank’s initial funding and relationship-building
costs, less any expected recovery in default and any rents it extracts during re
gotiation in period 1, all discounted by the probability that the firm’s project wi
be successful.

Substituting (7), (14), and (15) into (5) shows that the firm’s equilibrium ex
pected profit is

Hir’ezugr—[l'r—l-|B+(l—9)|1+CB+CE], (16)

wherer, e, and i denote the strategies of the bank and firm: build a relationship, e
effort, and request additional investment in the bad state. Similarly, we will use
ne, and ni to denote the strategies of not building a relationship, not exerting eff
and notrequesting additional investment. Thus we see that the firm’s expected p
in the relationship equilibrium is simply equal to the expected return on the go
project, minus the expected funding costs, and minus the relationship-building
effort costs.

Existence of the Relationship Equilibrium

Our goal in this section is to derive the conditions under which the relationst
equilibrium just presented exists. We do this by developing a series of lemmas
describe the optimal out-of-equilibrium behavior of the bank and the firm.

Consider again the game tree depicted in Fig. 1. At node 1, the bank deci
whether to build a relationship with the firm. At nodes 2 and 3, the firm decid

23 Note thatlg would be exactly the same if we assumed that the bank were to make the initial of
during renegotiation, rather than the firm.
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whether to exert effort given the bank’s choice about whether to build arelationst
Nature acts at nodes 4—7, revealing the good state with probabditd the bad
state with probability - 6. Finally, at nodes 8-11, the firm decides whether t
request added funding. If it does, it renegotiates its bank loan to have a new
valuelg.

Essentially, our problem is to find the conditions under which the bank will bui
arelationship with the firm and, given a relationship is built, the firm’s entreprene
will exert effort and request additional funding in the bad state of the world. V
start by focusing on the firm’s problem at node 2 in Fig. 1. Upon observing t
bank build a relationship, the firm will be willing to follow the equilibrium strategy

of exerting effort and requesting additional investment in the bad state of the wc
|f 24

I17° > max{ "™, 5"}, (17)
where, as noted befor&l| " is the firm’s expected profit when the bank builds
relationship, the firm does not exert effort, and the firm requests additional inve

ment in period 1, whildT;"® is the firm’s expected profit with the relationship, no

effort, no investment strategies; formal expressiongTo?® andITy;" are derived
in the Appendix®> Comparing these expected returns, we can derive the conditic

under which the firm is willing to exert effort.

LEmmMA 1. Conditional on observing the bank build a relationship, the firn
will exert effort if and only if ¢ < ¢ = min{ég, &}, where

Ce = (1-0)ql(ne — ue)l' — (1 = pe)(1 — 8)(ue — us)(X — o) — 1],  (18)

G =(1-0)q [(MG )T — (1 - E) I —(1- a)w] (19)

andw = £ (1~ pe)uc(X — o) — (1 — PR)UR(X — OR).

Condition (17) above implies that the firm’s effort decision depends on whett
it would prefer to invest in the risky project or simply accept the bad project shot
the bad state of the world occur following a failure to exert effort (node 9 in Fig. 1
If IT5" > I "°—i.e., if the firm would prefer to not request additional investmer
at this node of the tree—the entrepreneur will choose to exert effort as long as
cost of doing so is less thdg, his expected marginal benefit from obtaining the
good project over the bad project.

241n the Appendix, we show that when (17) holds, the firm will always choose to request additio
investment in the relationship/effort/bad state branch of the tree (node 8).

25 Throughout this section, all payoffs are derived as deviations from the relationship equilibrit
That is, in their derivations,.§ and L are defined as in (7) and (15) above, under the expectatic
that the firm will exert effort and request additional funding in the bad state of the woglds set
following the rules of the renegotiation process outlined above, given the case at hand.
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Intuitively, €& can be understood as follows. The first term inside the squa
brackets represents the added gross profit obtained from project G. From this
subtract the added revenues that accrue to the trade creditor when the proje
unsuccessful; this is the second term in the square brackets. The final term is
additional investment required in order to maintain project G in the bad state of
world. Thus, the term in square brackets represents the net surplus that can be
between the bank and the firm in the bad state of the world should the firm e»
effort. How much of this will be kept by the firm depends on its relative bargainir
strengthg. Finally, since effort costs must be borne in all states of the world, b
their fruits are only reaped in the bad state, this whole expression is multiplied
1-0.

Similarly, the second bound ax is derived by comparing thB| € with IT{*"°.
Intuitively, € represents the upper bound of costs that can be covered by the ac
profit the firm earns by maintaining project G in the good state of the world, le
the rents it can extract from the trade creditor by investing in the risky project.

In this expressionw represents the additional risk-shifting revenues the firr
can earn when the trade creditor is jurffom generalw may be either positive
or negative, indicating that the revenue the firm is able to extract from the tre
creditor may be either increasing or decreasing.i®n the one hand, choosing
the risky project reduces the firm’s total expected liquidation value below tt
expected by the trade creditor. On the other hand, the fact that project R fails ir
often than project G makes risk-shifting less attractive for the firm, since the tra
creditor collects these proceeds more often. Which of these two effects is stror
determines whether the firm finds risk shifting more or less advantageous wi
the trade creditor is senior, i.e., whetheis positive or negative.

We assume that the former “risk-shifting” effect dominates the latter “defat
recovery” effect, so that > 0 and the firm can extract more revenue from the trad
creditor when itis senior. This assumption is consistent with our earlier assumpt
that the firm finds risk-shifting desirable (condition (3) above). It is worth notin
thatw is increasing in the risk of the project. Indeed, wlagr= X, so that project
R is at its most riskyw must be positive, implying that our assumption tlvat 0
is tantamount to assuming that project R is sufficiently risky.

Next, we consider the conditions under which the bank will build a relationshi
Obviously, whether the bank will deviate and not build a relationship depen
on how the bank expects the firm to respond to this decision. To explore t
reaction, we begin by noting that the only distinction between the relationst
and no-relationship branches of the tree in Fig. 1 is the information set compri
of nodes 10 and 11. That is, in the no-relationship branch the bank is unable
determine whether an entrepreneur requesting additional funds has exerted e
and must therefore charge the sabjgto both types of firm.

26 The total risk-shifting revenue is given by {1pr/ pc)IT + (1 — 8)w, where the first term in this
expression gives the risk-shifting gain the firm can obtain regardless of the trade creditor’s senic
position.
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This inability of the bank to ascertain the firm'’s effort when there is no relatio
ship leads to the following lemma:

LEmMA 2. If the bank does not build a relationship, the firm will never exel
effort.

The basic idea behind this lemma is straightforward. Although failing to exc
effort has a negative impact on the total value of the firm’s projegt<£ ug), itis
still attractive to the firm as long as it can shift the downside losses to its creditc
as we assumed by (3) above. If the bank does not build a relationship with
firm in period 0, the face value of its debt following new investment in period
cannot depend on the firm’s effort choice, and hence provides no means of for
the firm to internalize the costs of this risk-shifting behavior. Not surprisingly, th
discourages the entrepreneur from exerting effort.

It follows immediately that a bank that does not build a relationship will ratic
nally anticipate this behavior and charge an interest kateommensurate with
the belief that the firm exerted no effort.

LEMMA 3. The only consistent out-of-equilibrium beliefs for a bank that doe
not build a relationship put probability 1 on the firm not exerting effort.

Given these results, the bank’s profit from deviating from our relationship eq
librium depends only on whether the firm will choose to request added investm
in the bad state of the world, i.e., whetH@f" "¢ is larger or smaller thanlp "
Since the bank earns zero expected profit in the relationship equilibrium, the b

will only deviate if its expected return from doing so is strictly positive.

LEMMA 4. The bank will build a relationship with the firm if and only if
Cg < Cg = min{Cg, &g}, where

€ =(1-0)1-al(ne — us)l
— (1= pe)(1 = 8)(uc — us)(X — o) — Il (20)

& =(1-0)1- Q)[(ue — uR)l — <1 - %) lr—(1- 8)wi|, (21)

and once again = 52 (1 - pe)uc(X — 06) — (1 = PR)UR(X — OR).

Casual inspection of these conditions reveals that they are virtually identica
those once that ensured that the firm would be willing to exert effort. The onl
differences are that these restrictions applyegothe bank’s cost of building a
relationship, and that the bank’s relative bargaining strengthg lis substituted
for that of the firm.

Intuitively, this makes sense. Just as the entrepreneur was unwilling to e
effort unless he or she could capture enough of the gains from retaining the g
project in the bad state of the world to offset the effort cost, so the bank will
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unwilling to build a relationship unless it expects to capture sufficient rents up
renegotiation in period 1 to compensate it for the cost of doing so. Since the ben
from maintaining the good project are the same regardless of which party captt
them, the only question is how they are split between the firm and the bank,
measured by the bargaining strength parantgter

Putting together Lemmas 1—4 gives us the conditions under which a relations
equilibrium exists.

ProPOSITIONL. A relationship equilibrium exists as long as the firm’s cost o
exerting effort and the bank’s cost of building a relationship are not too large, i.e
if ce < ct and G <cg.

As one would expect, the intuition behind this proposition mirrors that behir
Lemmas 1 and 4. Building a relationship is costly for the bank, as is exerting eff
for the firm’s entrepreneur. Unless both the bank and firm can capture suffici
rents during renegotiation in period 1, one or both will be unwilling to fulfill its
obligation and the relationship equilibrium will break down.

Aninteresting consequence of this propositionis that if either the bank or the fi
have all the bargaining strength during renegotiation in period 1—i.g+i0 or
g = 1—a relationship equilibrium will never exist whenever relationship buildini
and effort costs are strictly positive. We discuss this and other implications of t
bank and firm’s relative bargaining strengths in Section 5.

Relationship Lending and Bank Seniority

In the last section, we defined and characterized a relationship equilibrium
which the bank builds a relationship with the firm and the firm’s entreprene
exerts effort in its project after observing the bank build this relationship. Our ta
now is to analyze how the bank’s relative seniority position affects the conditio
under which this relationship equilibrium exists.

PrOPOSITION2. A relationship equilibrium exists for a larger set of exogenou:
relationship-building and effort costs when the bank is senior.

Figure 3 illustrates the effects of this proposition. In this figure, the diagon
line represents the set afy(, cg) pairs for which (4) above is satisfied. Recall that.
intuitively, this condition required that project G’s expected return be sufficient
large compared to that of project B to justify the costs of building a relationsh
and exerting effort, as well as any additional investment that is required durin
recession. Thus, the area below this diagonal line exhausts the sgi af)(pairs
for which a relationship equilibrium would be a desirable outcome.

As shown in the previous section, the bank will only be willing to build
relationship ifcg < cg and, upon observing the bank build a relationship, the firr
will only be willing to exert effort if ce < c£. Thus, the shaded region in Fig. 3
gives the feasiblecg, cg) pairs for which both the bank and the firm can commi
to the relationship equilibrium. For larger relationship building or effort cost:
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Region ¢e +cy = (1-0)[(g — )T - 1]
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FIG. 3. Effect of an increase in bank seniorigg)(In this figure, the shaded region represents the
area in which a relationship equilibrium exists. The dotted region givescghex) pairs for which
either the firm is unable to commit to exerting effort or the bank is unable to commit to building
relationship. In either event, the relationship equilibrium breaks down. Beacause, bothcg and
CE are increasing id. As a result, a relationship equilibrium is more likely to exist when the bank i
senior.

either the bank or firm will deviate and the relationship equilibrium will fail tc
exist.

Proposition 2, then, is proven by demonstrating that both of these restricti
become less binding as the bank’s relative seniority position increases. That i
8 increases, the bank and the firm can incur higher costs of building a relations
and exerting effort and still credibly commit to their respective strategies in t
relationship equilibrium.

Intuitively, cg + c¢ measures the net benefit to be divided between the ba
and the firm upon renegotiation in period 1 from maintaining the relationst

equilibrium. If IT5 " > 11" ",

cg+Ce = (1—0)[(ne — ue)T — (1 — pe)(1—8)(uc — us)(X —oc) — 11].  (22)

Asdiscussed inthe last section, this represents the higher expected return asso
with the good project, minus the required added investment and the fraction of
higher expected return that will accrue to the trade creditor should the project
in period 2. When the trade creditor is junior, it retains less of the benefit frc
maintaining the good project in the bad state of the world. As a result, there is m
left to be divided between the bank and firm, and higher relationship building &
effort costs can be supported.

The intuition whenI1]" "¢ > 15" " is similar. In this case, the bank and firm
divide

i+ i = (1 0) (e — )l — (1= 2 ir— - oy | (23



BANK SENIORITY 75

upon renegotiation in period 1. In this expression, investing in project R has
added benefit of shifting risk onto the trade creditor. The rents from this risk shiftil
are subtracted from the higher expected total return associated with project (
come up with the total amount to be divided between the bank and trade cred

Sincew > 0, expression (23) is an increasing functionofntuitively, as the
bank’s relative seniority position increases, the trade creditor becomes less exp
to this risk shifting. As a result, the bank and firm have a larger pie to split betwe
themselves upon renegotiation in period 1. Once again, this allows them to in
higher relationship building and effort costs and still commit to the relationsh
equilibrium.

Thus we see that a relationship equilibrium is more likely to exist when tt
bank is made senior to the firm’s other creditors. Of course, this result would
of little interest if our relationship equilibrium were dominated by other possib
equilibria in our model. In the next section, we show this is not the case.

4. ALTERNATIVE EQUILIBRIA AND EFFICIENCY

In the previous section, we defined and characterized an equilibrium in whi
the bank builds a relationship with the firm and the entrepreneur exerts efft
In addition, we demonstrated that this relationship equilibrium exists for a larg
set of exogenous parameters when the bank is made senior over the firm's t
creditor.

Now, we extend the analysis to consider other potential equilibria. In particul
we demonstrate that the relationship equilibrium described above Pareto domin
the most natural alternative, a “no-relationship” equilibrium. As a result, there i
measurable welfare loss when the bank and/or firm are unable to commit to tt
relationship equilibrium strategies.

Given the discussion in Section 3, it should not be surprising that the re
tionship equilibrium described there is not unique. In particular, a no-relationst
equilibrium may also exist.

DerINITION. A No-Relationship Equilibriums a sequential equilibrium in
which

(1) The bank does not develop a relationship with the firm; and
(2) The firm does not exert effort.

Strictly speaking, two such no-relationship equilibria may exist—one in which t
firm requests additional investment in the bad state of the world and one in whic
does not. For the purposes of our analysis, both of these outcomes are qualitati
similar, in the sense that the bank does not build a relationship with the firm,
we will treat them as one equilibriuf.

27 Furthermore, the bank may have a variety of beliefs about the firm’s out-of-equilibrium effc
choice, giving rise to other possible no-relationship equilibria that satisfy the above definition.
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The key difference between this no-relationship equilibrium and the deviatic
from the relationship equilibrium described in the previous section is the underly
beliefs. In the no-relationship equilibrium, the bank and the trade creditor b
price their initial period-0 debt contracts under the belief that no relationship w
be built and that the firm will not exert effort. In contrast, the deviations in the Iz
section were derived under the assumption that the bank would build a relation:
and that the firm would exert effort. Given the differing beliefs that underlie tt
relationship and no-relationship equilibria, it is feasible that both may exist f
the same set of exogenous parametehs.other words, our model may exhibit
multiple equilibria; we discuss the issue of equilibrium selection in a moment.

In addition to the no-relationship equilibrium, there are three other potent
equilibria that one might wish to consider. The first is an autarkic equilibriur
in which no lending occurs. The second is an equilibrium in which the bal
does not build a relationship with the firm, but the firm nevertheless exerts efft
Lemma 2, however, implies that this can never be an equilibrium. The final possi
equilibrium is a “no-effort” equilibrium in which the bank builds a relationshig
with the firm, but the firm chooses to not exert effort. Although it is possible th
these strategies can be supported as an equilibrium for some set of beliefs,
will always be dominated by the no-relationship equilibrium just defined.

The question we ask, then, is under which of these potential equilibria is
firm better off. That is, when the relationship equilibrium fails to exist, is there
social loss that results from the inability to commit to building a relationship at
exerting effort?

PropPosITION3. The firm’s expected profit, and hence social welfare, is highe
under the strategies associated with the relationship equilibrium than it is unc
the strategies associated with any other equilibrium.

It is important to note that this result is not dependent on the existence of
particular equilibrium. As a result, there is a tangible welfare loss associated v
the breakdown of the relationship equilibrium. In other words, for amy dg)
pair that satisfies (4) but for which the relationship equilibrium does not exist, fil
profit—and hence social welfare—would be higher if the bank and the firm cot
commit to their relationship equilibrium strategies.

The intuition behind Proposition 3 is reasonably straightforward. When t
relationship equilibrium breaks down, either becagse cg or because > CE,
either the autarkic, the no-relationship, or the no-effort equilibrium results. In the
equilibria, however, the firm ends up with either project B or project R should t
bad state of the world occur. Condition (4) above thus ensures that the relation
equilibrium dominates each of these alternatives, becagseug = ur. Thatis,
the firm’s expected profits are always higher under the relationship equilibril
than they are under any of the other possible outcomes.

28n fact, we have been able to demonstrate the simultaneous existence of these equilibria by m
of a numerical example; this example is omitted from the text for the sake of brevity.
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When combined with Proposition 2, Proposition 3 provides a strong justificati
for giving the bank seniority over the firm’s trade creditors. By making the bar
senior, the bank and the firm are more readily able to commit to their relationsl|
equilibrium strategies, thus minimizing the likelihood of less desirable outcom
such as the no-relationship equilibrium and autarky occurring. Thus, itis clear t
bank seniority can play an important role in encouraging the formation of valual
bank—firm relationships.

As mentioned above, each of the possible equilibria in our model may ex
for the same set of exogenous parameters. Nevertheless, the usual proble
determining which equilibrium will obtain is not present. First, as demonstrated
Proposition 3, the relationship equilibrium Pareto dominates any other equilibril
that may exist, providing a natural focal point for selecting this equilibrium. Mor
importantly, the specific equilibrium to be reached is an implicit part of the initié
loan contract between the bank and the firm. As a result, competition among bg
will ensure that if multiple equilibria do exist, the firm will be offered a contrac
that affords it the highest possible profit, i.e., the relationship equilibrium.

5. RENEGOTIATION AND INTERPERIOD SUBSIDIZATION

Inthis section, we discuss further implications of the bargaining that occurs ug
realization of the bad state in period 1. In particular, we analyze how the struct
of this renegotiation game can affect the likelihood that a relationship equilibri
will exist. In addition, we consider how modifications to this bargaining proce:
might affect our primary result that bank seniority promotes the formation
valuable bank—firm relationships.

Renegotiation and Outside Banks

Implicitin our model is the assumption that the firm is unable to approach outsi
banks for supplemental funding when the bad state of the world is revealed. A
turns out, relaxing this assumption would not affect our results in any qualitati
manner. Most importantly, our conclusion that a relationship equilibrium is mo
likely to exist when the bank is senior continues to hold even when the firm c
approach outside banks for supplemental funding during period 1.

To understand this fact, consider how the renegotiation game described ak
would be changed if the firm could approach outside banks for funding in perioc
As before, assume that the firm is given the opportunity to make an initial offer
the inside bank. If the bank rejects this initiag, the firm may choose between
going to an outside bank for funding or playing the second stage of the renegotial
game as described in Section 3.

Under these rules, the primary effect of allowing the firm to approach outsi
banks for funding in period 1 is to limit the amount of surplus the bank can extrz
during the negotiation by increasing the firm’s relative bargaining positjom
other words, because the firm now has the option of paying off the original ba
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with the proceeds of a loan from a new bank, it will never offet arnthat is higher
than the one it would receive from an outside béhks a result, the firm retains a
(weakly) larger fraction of the rents from renegotiation than it would if there we
no outside banks.

Although the relative bargaining positions of the firm and the bank are altered
the presence of outside lenders, the basic intuition behind Proposition 2 rem
unchanged. Once again, in the bad state the bank and the firm must negc
over the net added revenues associated with the good project less the fractior
accrues to the trade creditor when the firm defaults. While the presence of out
banks may affect how this “pie” is divided between the bank and the firm,
overall size is not. Regardless of the rules of the renegotiation game in periol
therefore, bank seniority is the key factor in maximizing the rents that ensure
existence of a relationship equilibrium.

This is not to imply that the outside banks have no impact on outcomes in
model. In fact, the firm’s ability to approach outside lenders for funding in perioc
may so strengthen its bargaining position that the relationship equilibrium bre
down, even when the inside bank is senior to the firm’s trade creditors. To see
consider the extreme situation in which outside banks are fully informed about
firm’s effort decision. In this case, the firm enjoys a perfectly competitive mark
when it renegotiates its period-1 debt. But this effectively implies ¢hat 1, so
thatcg = 0, and the bank will never be willing to build a relationship with the firm
even whers = 1.

Of course, it is unreasonable to suppose that outside lenders have the ¢
access to information about the firm’s prospects as does the inside bank. /
result,q will likely be less than 1. Nevertheless, it is still possible that competitiv
pressures in period 1 may limit the bank’s ability to cover its relationship-buildir
costs, thereby breaking down the relationship equilibrium.

The natural question, then, is how the firm and the bank might alter their relat
bargaining positions so as to ensure that a relationship equilibrium will exist. I
to this question that we turn next.

The Relative Bargaining Strengths of the Bank and Firm

Casual observation of the restrictiarisandcg reveals that the relative bargain-
ing strengths of the bank and the firm play a crucial role in the existence of «
relationship equilibrium. Thus far, we have treated the bargaining-strength par:
eter,q, as if it were exogenous. Givey we can calculateg andcg; if either the
cost of building a relationship or the cost of exerting effort exceeds its respec
bound, a relationship equilibrium will fail to exist.

More generally, however, we can imagine that the bank and the firm may be ¢
to write terms into their debt agreement that can affect their relative bargain

29 Our assumption that the original bank’s debt is repaid is motivated by the observation that b
loan agreements commonly include covenants prohibiting the firm from obtaining additional d
without the bank’s prior approval.
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strengths should the bad state of the world occur in period 1. For example, m
bank loan agreements contain covenants that prohibit the firm from obtaining c
side funding without approval from the bank. Such a covenant has the effect
strengthening the bank’s bargaining position should its debt agreement be ren
tiated. Similarly, early cancellation penalties, compensating balance requireme
and confidentiality agreements all act to restrict the firm’s ability to act indepe
dently of the bank and thus reduce its leverage when renegotiating the terms o
initial debt agreement.
This suggests that the bank and firm can effectively chqaseas to ensure that

a relationship equilibrium will exist for a wider range adg( cg) combinations.
For example, consider the situation outlined in Fig. 4. In panel A, the bank’s cos
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FIG. 4. Effect of a decrease ig. If the bank’s bargaining position is sufficiently poor so that it is
unable to commit to building a relationship given its cost of doingcgdhe relationship equilibrium
breaks down (panel A). If the firm and bank can write terms into their contract that increase the ba
relative bargaining strength (decreagehowevercg will shift up andcg shift down so that the given
(cs, ce) pair does fall within the relationship equilibrium region (panel B).
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building a relationship exceeds, implying that the bank cannot credibly commit
to building a relationship. As a result, the relationship equilibrium breaks dow
Suppose now that the bank and firm incorporate covenants in their period-0 ¢
contract that effectively increase the bank’s relative bargaining power in perioc
i.e., decreasg. The end result of these covenants is to shiftiipnd lowerct so
that the givendg, cg) pair supports a relationship equilibrium (see panel B).

By choosingg to ensure a relationship equilibrium exists, the bank and firm a
effectively transferring bank profits from the period-0 contragt, to the period-1
contract,Lg. In other words, the optimal debt contract in our model general
involves an element of cross-period subsidization.

This cross-period subsidization gives us an alternative interpretation of
events depicted in Fig. 4. In panel A, the bank’s costs of building a relatio
ship are so large that it must de§ very high to ensure it earns its required return
At this high rate of interest, however, the bank will have a strong incentive
deviate by not building a relationship with the firm; at worst, the firm will choos
not to request additional funding in period 1, and the bank will keep its high-re
contract,Lg. If the bank can instead write covenants into its debt agreement tl
increase its period-1 bargaining strength, the rents it earhg ican be used to
offset losses fronLg. This interperiod subsidization allows the bank to comm
to the relationship equilibrium, even in the presence of a very tigh

Thus, our model provides a formal rationalization for the empirical results
Berger and Udell (1992), Peterson and Rajan (1995), and Berlin and Mester (19
who collectively find that banks smooth loan rates over the life of their relatio
ships with firms. In short, relationship lenders in our model are able to provi
young firms with below-market financing through the rents received later in t
relationship.

6. EMPIRICAL IMPLICATIONS

Our analysis provides a number of implications that may be tested empirica
As discussed in the last section, interperiod subsidization pays an important rol
our model, allowing the bank to bear larger initial relationship-building costs a
still credibly commit to performing this valuable service. In particular, the bar
may use covenants and other contractual provisions to improve its bargair
position later in the firm’s life, thereby ensuring the existence of a relationst
equilibrium.

Implication 1. Firms that are more costly to monitor—e.g., younger firms an
those with more intangible assets—uwiill tend to include more restrictive covena
in their loan agreements and be more likely to use senior bank debt to fund tl
operations.

Young firms and those with very intangible assets tend to be more inforn
tionally opaque. Similarly, firms that have very unique products or are otherw
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atypical in their industry can be difficult for lenders to evaluate. As a resgllt,
will tend to be higher for such firms, and more restrictive loan agreements will |
necessary to ensure that a relationship equilibrium exists.

Implication 2. Firms with more risk-shifting opportunities—e.g., those with
more liquid assets or more growth opportunities—are more likely to use sen
bank debt to fund their operations.

Firms with very liquid assets tend to require more intensive monitoring t
the bank, to ensure that these assets are not improperly diverted. Similarly, fi
with relatively little current revenue but strong growth prospects will require mo
intensive monitoring by their banks. Because bank monitoring of such firms is
important, they will tend to use more senior bank debt to facilitate the formati
of ongoing relationships.

Implication 3. The duration of exclusive bank relationships is likely to be
longer for young firms, those with more intangible assets, and those with more ri
shifting opportunities. Such firms are also more likely to exhibit cross-subsidizati
in their loan rates over the life of their banking relationships.

In contrast, firms with more transparent operations or with more establist
reputations will find it relatively easier to obtain funding from outside lender
during times of economic stress. As a result, firms such as these should exhibit
variation in their funding rates over time, the duration of their bank relationshi
should be shorter, and they should be less likely to incorporate subordinat
clauses in their nonbank debt agreements.

Implication 4. Firms with ongoing bank relationships will be less likely to
face credit constraints during recessions and other times of bank capital decli

Williams Stanton (1998) shows that bank lending is subject to leverage-induc
underinvestment problems, which can result in a restriction in the supply of cre
during recessions and other systemwide declines in bank capital. Our model ¢
gests that the brunt of such reductions in bank lending will be borne by firr
that do not have ongoing bank relationships. In the language of Boot and Tha
(forthcoming), when banks face a weakening of their balance sheets, they resy
by reducing their transaction lending, not their relationship lending.

Implication 5. Bank seniority should be more prevalent for relationship tha
for transaction loans.

When banks make transaction, or arms-length, loans, they provide no spe
monitoring services. As a result, there is less need for such bank loans to con
seniority covenants. In contrast, our model has shown that relationship lend
is facilitated by the use of seniority. One piece of anecdotal evidence consist
with this implication is the fact that “shotgun” small-business loan offers—tho:
that are sent out via mass mailings similar to credit card offers—do not typica
contain seniority provisions.
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7. CONCLUDING THOUGHTS

In this paper, we have shown how bank seniority facilitates the formation
ongoing relationships between banks and their small-business borf8wemir
model, bank relationships are valuable in that they allow the bank to distingu
between good and bad firms in times of economic distress. As a result, fil
with bank relationships are more willing to exert the effort necessary to ens
the quality of their projects. Our central insight is that this desirable relationsh
lending equilibrium is more likely to exist when the bank is senior to the firm
other creditors.

One way of understanding this comes from recognizing that a failure to ex
effort is, in essence, risk-shifting behavior by the firm. When the bank is seni
not only does it have a better incentive to build a relationship with the firm, it al
forces the firm to internalize more of the effects of its risk-shifting behavior whe
it asks for additional financing during a recession. In contrast, the junior bank |
less incentive to control the firm, because it is less affected by this behavior.

In an ideal world, the bank and firm would write a long-term contract full
specifying the actions of each and the terms of any supplemental funding tc
provided in period 1. In essence, bank seniority provides a means of commit
to the actions outlined in this first-best contract when such a contract canno
written and enforced.

Our conclusion that banks should be senior stands in contrast to the typ
view thatjunior lenders have a better incentive to control firm risk-shifting, sinc
they are the first to suffer when the firm’'s prospects diminish. Although this is
common view, our model demonstrates that it is not always correct.

More generally, the proper priority for a “monitoring” lender depends on ho
the monitoring will affect that lender’s payoff given the firm’s underlying financie
condition3! In our model, it is the senior lender that benefits from maintaining tt
good project in the bad state of the world. By making its loan senior to those
the firm’s other creditors, the bank is able to reap the benefits of its relations
building, and thus is willing to incur the incumbent costs of this action.

This role for bank seniority in our model is similar in some respects to that
secured debt in Stulz and Johnson (1985). In that paper, secured debt is us
mitigate the underinvestment problem that can arise when the firm cannot re
gotiate its existing debt in the face of new investment opporturitiegke the
secured debt in Stulz and Johnson, bank seniority in our model guarantees
future investment decisions are not distorted by the presence of existing cr
tors. Unlike this earlier work, however, bank seniority serves as a commitm
device to ensure that the firm will exert effort, thereby creating a low-risk margir
investment should the bad state of the world occur.

30 More specifically, our model suggests that banks will be senior in their relationship loans
small-business borrowers, but not in their transaction (arms-length) loans.

31 Rajan and Winton (1995) make a similar point.

32 James (1988) uses a similar idea to motivate bank loan sales and standby letters of credit.
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Another important characteristic often ascribed to relationship lenders is
ability to cross-subsidize the firm early in its life with rents the bank earns on lat
contracts with the firm. Such interperiod subsidization plays an important role
our model, allowing the bank to bear larger initial relationship-building costs al
still credibly commit to performing this valuable service. In particular, the ban
may use covenants and other contractual provisions to increase its bargail
position later in the firm’s life, thereby ensuring the existence of a relationst
equilibrium.

Like all theoretical models, our analysis must be considered with certain cave
As discussed in Section 3, the maximum costs of building a relationship and
erting effort that can support a relationship equilibrium depend on the additior
risk-shifting revenues the firm can extract from the trade creditor when it is juni
These revenues are measured by the terrwhich we assumed to be positive.
Intuitively, by assuming thai > 0, we assume that additional investment in the
no-effort firm makes its followup project substantially more risky. Although w
believe this is the most natural assumption to make,\Wfere negative, the impact
of seniority on the existence of a relationship equilibrium could become no
monotonic. In other words, if by failing to exert effort the firm has little impact or
the riskiness of its project, then in some cases a relationship equilibrium may
facilitated by making the bank junior to the firm’s other credit§rs.

This consideration of the role of risk shifting points out another central a
sumption underlying our analysis. Recall that additional investment in the fir
during a recession has a different impact in our model, depending on whet
the entrepreneur exerted effort. If the entrepreneur exerted effort, then additic
investment merely serves to preserve the firm’s high-return, low-risk status.
the other hand, if the entrepreneur did not exert effort, then additional investm
acts to increase the risk of the firm’s project, without raising its expected retu
Clearly, if this assumption were altered, our conclusions about the optimality
bank seniority would be affected.

Rather than being a weakness, however, we believe this fact serves to highl
the importance of risk shifting for relationship lending; if the firm’s entreprenet
does not continuously work to improve his firm’s business prospects, then ad
funding is unlikely to revive the firm during a recession. It is the exactly this tyf
of risk-shifting behavior that banks monitor on their relationship loans, and it
this type of behavior that makes bank seniority optimal in our model.

Finally, note that we have assumed that building a relationship with the firm
a costly endeavor for the bank. If this were not the case, the relative seniority
the bank would have no impact on the existence of our relationship equilibriu
because doing so is costless and beneficial to the firm, the bank would always t
a relationship. Nevertheless, we believe the more natural case is the one in wi|
initiating and maintaining an ongoing relationship with the firm is costly for th
bank.

33 This idea was suggested by empirical implication 2 in the last section.
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APPENDIX
Proof of Lemmadl. TII{"®is given by (16) in the text. As discussed in the text
there are two cases to consider.

Case A: Firm Does Not Request Added Investmedpon observing the bank
build a relationship, if the firm chooses to not exert effort and not request adc
investment in the bad state of the world, its expected return is

r,ne

™ = 0ps[uc(X + oc) — L — L7] + (1 — 0) pe[us(X + o8) — Lg — LT]
= el — (1 = 6)a(uc — us)[Pc(X + o6) + (1 — pe)é(x — o6)]

—lr—=lg—cg—(1-6)(1-q)ls. (24)
Direct comparison shows that" ® > ITy;"® iff

Ce < (1-0)alpe(uc — ue)(X+o0g) + (1 — pe)é(uc — us)(X —og) — 11].  (25)
Recalling thafl" = pg(X + 0c) + (1 — ps)(X — o), this constraint can be rewrit-
ten atg in the text.

Case B: Firm Requests Added Investmei.the same manner, we can derive

"™ = 0pc[uc(X +06) — Lg — L7] +(1—60) prlur(X +or) —Ls — LT].  (26)
whereL =qLg + (1—q)Lg as before, buLg is defined as the solution to
Pelg + (1 — pg)dus(x — o8) = prle + (1 — pr)Sur(X — o) — l1,  (27)
andLj is defined as the solution to
pelue(X + 08) — LT — LE] = prlur(X + or) — LT — Lg]. (28)

These definitions forI:’B and Ly are analogous to those presented in the te:
and represent the minimum renegotiation offers acceptable to the bank and f
respectively, upon reaching the relationship, no-effort, bad-state branch of
game tree (node 9).

Using these definitions, we can rewrite

r,ne

i =wpuel —lr—1lg—(1—-0)I1—cs

L (1-0) [(1 S+ (1 _ %) I — (e — MR)F], (29)

wherew = pB (1 pPe)ic(X —oc) — (L — pr)ur(X — or) a@s in the text. The intu-
ition behmd this expression is as follows. If the firm chooses to invest in the ris
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project in the bad state of the world—i.e. Jif* "® > ITy;"°—its profit differs from

that in the relationship equilibrium in two ways. First, it does not bear the effc
costce borne in the relationship equilibrium. Second, by investing in project |
in the bad state, the firm is able to shift risk onto the trade creditor; this effect
given by the first two terms in the square brackets. This gain, however, is offset
the lower expected return associated with the risky project, measured by the t
term in the square brackets. These effects from investing in the risky project
only realized in the bad state of the world, so this whole expression is multipli
by 1— 6. Finally, how much of these rents the firm is able to capture depends
its relative bargaining strengtt), Direct comparison of expression (29) with’ ©
givesCg as defined in the text.

Next, we must show that the proper restriction is binding given the firm’s
incentives to request or not request additional investment at node 9 of the gz
tree. Direct comparison d@: and¢g, however, shows thd < €g if and only if
I1;"¢ > 117", implying thatct = min{ég, &} is the unique upper bound on the
firm’s effort building costs for the relationship equilibrium to exist.

Finally, note that

M5° = 0pslic(X +06) — LT — L] + (1 — 0) palua(X + o) — LT — Lg] — ce

= pel' = (1 = 0)a[(1e — us)l' — (1 — pe)(1 — 8)(uc — me)(X — 0G)]
—lr—=lg—(1-0)1—-0q)l1—Cs —Ce. (30)

Using this, it is straightforward to calculate

Iy ° — 5% = (1 - 0)al(ne — ne)l
— (1= pe)(1 —8)(uc — u)(X — 0G) — l1]. (31)

Note, however, that this difference is equal&a Thus, whenever the firm has
an incentive to exert effort—& cg < €g—it will have an incentive to ask for
additional funding in the relationship, effort, bad state branch of the tree (nod:
inFig.1). =

Proof of Lemm&. LetLg andLt denote any arbitrary initial face values of
the debt owed to the bank and the trade creditor, respectively. Given this d
and the bank’s decision to not build a relationship with the firmzfeand™
denote the firm’s expected return from exerting effort and not exerting effo
respectively, when it will request additional investment in the bad state of t
world, and letry; andzn° denote these expected returns when the firm will nc
request this added investment. Note that these expected returns are for any arb
values oflg andL 1, and are thus distinct from the expressidHs’, etc. When the
firm does not request additional investment in the bad state of the world, it must
the case that, > 7%, because exerting effort is costly for the firm; i,> 0.
On the other hand, if the firm does request added investment, our risk-shift
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assumption (3) ensures us thaf > 7°. Combining these results gives us
max{z"", mni } > max{x, wa}. (32)

In other words, when the bank does not build a relationship, the firm’s optin

response is to not exert effortm

Proof of Lemma3. Immediate from Lemma 2 and the discussion in th
text. m

Proof of Lemma. The bank’s expected return from deviating and not buildin
a relationship with the firm depends on whether or not the firm’s optimal out-c
equilibrium behavior is to request additional investment in the no-relationsh
no-effort, bad-state branch of the tree (node 11 in Fig. 1). We consider each of
relevant cases in turn.

Case A: Firm Does Not Request Added Investmelntthis case, the bank’s
expected return from deviating and not building a relationship is

6[pcLe + 8(1 — pe)uc(x — o6)]
+(1—-0)[psLle + 8(1 — ps)ua(x — o8)] — le. (33)
Substituting in the equilibrium value d&fg from (15) above, this simplifies to
cg — (1-0)(1—0a)[(ne — ue)l +(1— pe)(1—8) (e — uB)(X —oc) — 11].  (34)
Since the bank’s equilibrium expected return is zero, the bank will want to devi
and not build a relationship in this case if
s <Cs = (1-0)1—0a)(nc — 1)l
+(1 = pe)(1 - 8)(1e — me)(X — 06) — I1]. (35)
Case B: Firm Requests Added Investmetitere, the bank’s expected return
from not building a relationship is
6[pcLe + 8(1 — pe)uc(x — 0a)]
+(1—6)[prLe + 8(1 — Pr)ur(X — or)] — I8, (36)
whereL g is the face value of the renegotiated bank debt when the firm requests

ditional funding to invest in the risky project; this is derived in a manner analogo
to that used to deriveg. Thus,

Lg =qlg+ (1 —q)lg, 37)
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whereL4 is the solution to
prLE + (1 — PR)SUR(X — 0R) — |1 = peLp + (1 — pe)dus(X —os).  (38)
andLj is the solution to
prur(X + or) — LT — L8] = palus(X + o8) — LT — Lg]. (39)

Substituting (37) into (36) and noting that the bank earns zero expected profi
the relationship equilibrium shows that the bank will only deviate by not buildin
a relationship if

Co < o= (1—O)(1— Q)[(MG ue)l - (1— %)h —a- S)w} (40)

wherew = pR (1 Pe)uc(X —oc) — (1 — pr)ur(X — or). This gives us the sec-
ond condltlon given in the lemmam

Proof of Propositioril. Immediate from Lemmas 1-4.m

Proof of Propositior2. Immediate from the differentiation @k, ¢, €g, and
€g with respecttd. =

Proof of Propositior8. If the relationship equilibrium does not exist, there are
only three other potential outcomes. The first is an autarkic equilibrium in whi
no lending occurs. The firm’s expected profit in this equilibrium is 0, which is le:
thanTlI} ® by assumption.

The second possible outcome is the no-relationship equilibrium. Letting “bal
denote values associated with the no-relationship equilibrium, it is straightforw:
to show that

—nr, ne

My =[0pc+ @A —0)usll' —lg— It (41)

and

—nr, ne

i =[0uc+(1—-0)urll —lg — It = (1—0)l1. (42)

In other words, the firm’s profit in the no-relationship equilibrium is equal to th
expected revenue from the project minus the required investment costs. Given
us = ur and investing in project R in period 1 entails additional expected fundir
costs of (1—0)l14, it is clear that thg ﬂgm s expected profit in the no-relationshij
equilibrium can be no higher thdm,;

Comparing the firm’s expected profitin the nronrelatlonsmp equilibrium with th:
it earns in the relationship equilibriunil{ * — T, ), we see that the relationship
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equilibrium dominates whenever

(1= 0)(ue — ue)l' — 1] > cg + Ce. (43)

This, however, is simply condition (4) in the text.

The last possible outcome is the no-effort equilibrium in which the bank build:
relationship with but the firm nonetheless chooses to not exert effort. Since the
project choices in each of the states of the world are the same under this equilib
as they are under the no-relationship equilibrium, the fact that relationship build
is costly means that the firm’s profit is higher in the no-relationship equilibriur
and hence the relationship equilibrium, than it is in the no-effort equilibriumn.
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