Theoretical Economics Letters, 2013, 3, 108-118

o5 Scientific
http://dx.doi.org/10.4236/tel.2013.32018 Published Online April 2013 (http://www.scirp.org/journal/tel)

#3% Research

The Impact of Bank Health on Coordination among
Creditors

Kenta Toyofuku”
College of Economics, Nihon University, Tokyo, Japan
Email: toyofuku.kenta@nihon-u.ac.jp

Received January 23, 2013; revised February 20, 2013; accepted March 18, 2013

Copyright © 2013 Kenta Toyofuku. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT

We investigate how the health of a relationship bank impacts upon coordination among creditors and how it affects the
firm’s behavior. We show that if the relationship bank is healthy, creditors coordinate each other and the firm takes an
efficient action but if it becomes financially distressed, a coordination problem arises ex post and the inefficient liquida-
tion of the firm’s projects may occur. This coordination failure, in turn, increases the interest payments ex ante so that

the firm is more likely to choose an inefficient action.
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1. Introduction

This paper investigates how the health of a firm’s rela-
tionship bank affects the actions of firms and the coor-
dination of creditors. In line with Modigliani and Miller’s
[1] seminal contribution, not only the financial structure
of the firm but also the firm’s sources of capital are ir-
relevant in terms of firm valuation. However, in practice,
because of asymmetric information between agents, tran-
saction costs, and the presence of social or traditional
institutions, it is costly for the firm to switch creditors,
especially away from its existing relationship bank.

The pros and cons of relationship banking have been
discussed in many studies (Petersen and Rajan [2], Boot
[3], Boot and Thakor [4], and Berger and Udell [5])".
Within these studies, it is argued that the close ties be-
tween the relationship bank and the firm potentially pro-
vide improvements in information production and moni-
toring, assist in the renegotiation of contracts, and thus
increase the availability of loans to the firm. However,
this also grants monopoly power to the relationship bank,
and thus the firm may face an ex post hold-up problem.

Moreover, these relations can be adversely affected
when the relationship bank becomes financially dis-
tressed. For example, Gibson [6,7] concluded that pub-

"I thank Sumio Hirose, Mami Kobayashi and the seminar participants
at Nihon University for their helpful comments. This research is sup-
ported by a grant-in-aid from Zengin Foundation for Studies on Eco-
nomics and Finance. Any remaining errors are our responsibility.

'For a discussion on this issue, see Boot [3].
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licly listed Japanese firms with ties to lower-rated rela-
tionship banks typically spent less on investment in the
early 1990s than firms associated with higher-rated
banks?. Similarly, Bae et al. [8] found that when rela-
tionship banks failed during the 1997-1998 Korean bank-
ing crisis, the stock returns of the borrowing firms gene-
rally fell’.

However, in practice, many firms, particularly in
Europe and Asia, borrow from several banks. For in-
stance, Ongena and Smith [9] showed that large Euro-
pean firms usually borrow from eight or more banks,
while Miyakawa [10] found that the typical Japanese
firm obtained funds from 9.8 banks in 1999. Detragiache
et al. [11] showed that the benefit of establishing multi-
ple banking relationships is to mitigate the liquidity risk
in spite of higher transaction costs®.

In the multiple banking relationships, one bank acts as
a relationship bank and other banks act as “arm’s length”
lenders (Bannier [12]). Unfortunately, the overriding pre-
valence of heterogeneous multiple bank financing has
received scant attention in the theoretical literature. This

*Yamori and Murakami [13] and Hori [14] also consider how a bank
failure affects the performance of client firms.

*In contrast, Ongena et al. [15] argued that there were no significant
effects of bank failures on the borrowing firm’s stock returns.

*Ongena and Smith [9], Elsas [16] and Miyakawa [10] consider the
stability of loan relations between firms and banks. Farinha and Santos
[17] and Ogawa et al. [18] consider the determinants of the multiple
banking relationships. In addition, Ogawa et al. [19] show that Japa-
nese firms in the early 2000s increase their number of bank relations to
diversify the liquidity risk.
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is partly because of a technical difficulty faced in this
sort of analysis. That is, when incorporating the coordi-
nation problem between a relationship bank and other
arm’s-length banks, we face the problem of multiple
equilibria. With multiple equilibria, because it is impossi-
ble to determine which equilibrium is achieved, we
cannot generally determine how the coordination pro-
blem affects the firm manager’s incentives and the nature
of the ex ante financial contract. However, recent pro-
gress in the literature on equilibrium selection, especially
the notion of the global game, enables us to better
analyze these issues. This is because when we introduce
incomplete information and strategic complementarities
among players into the model, we can obtain a unique
equilibrium solution.

There has been much recent research on how coordi-
nation failure among creditors affects the financial con-
tract based on the concept of the global game (Morris
and Shin [20], Hubert and Schafer [21]). Recently, the
coordination problem arising from heterogeneous multi-
ple bank financing has also been the subject of some
attention by Bannier [12]. Bannier [12] extended the
model in Corsetti et al. [22] using the asymmetric global
game and derived a unique equilibrium, showing that in
some circumstances because of the information advan-
tages of the relationship bank, heterogeneous multiple
bank financing urges the coordination between the rela-
tionship bank and the other arm’s-length creditors and
thereby leads to fewer inefficient credit decisions than
either monopoly relationship lending or homogeneous
multiple bank financing.

This paper, by incorporating the health of the relation-
ship bank into the model, investigates how the relation-
ship bank’s health affects the coordination between itself
and the firm’s other creditors and how this expost coordi-
nation problem affects the ex ante efficiency of the firm’s
actions. Our main findings are as follows. First, as the
relationship bank becomes financially distressed interest
payments by the firm to both the relationship bank and
its other creditors increase because of coordination fai-
lure. This is because as the relationship bank becomes
distressed, it desires the firm to undertake riskier actions
whereas the other creditors want the firm to undertake
safer actions. Thus, a coordination problem arises in the
interim period and the other creditors are then more
likely to withdraw their loans from the firm. Therefore,
the poor health of the relationship bank induces the
inefficient liquidation of the firm’s projects and this
reduces the economy’s ex post efficiency. Second, this
increased ex post inefficiency also reduces the ex ante
efficiency of the firm’s actions. This is because the
higher interest payments made to the relationship bank
and other creditors encourage the firm to select ineffi-
cient and riskier projects. Overall, as the financial health
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of the relationship bank deteriorates, the efficiency of the
economy also declines from both an ex ante and expost
point of view through the increased coordination failure
found among creditors.

The remainder of the paper is structured as follows.
Section 2 describes the model to be used. In Section 3,
we consider project choice by the firm. In Section 4, we
derive the creditor’s decision and derive the equilibrium
strategies of the relationship bank and the firm’s other
creditors. In Section 5, we determine the interest pay-
ments by the firm to both the relationship bank and its
other creditors. In Section 6, we investigate the com-
parative statics and derive how the health of the relation-
ship bank affects the coordination among creditors and
the firm’s choice of project. Section 7 concludes the pa-
per.

2. The Model

We assume there are three periods, t=0,1,2, and three
types of agents, a firm, a relationship bank, and a conti-
nuum of other creditors. The firm has a fixed scale tech-
nology that requires one unit of capital at t=0. The
firm also has no wealth and borrows A(0<A<1) units
from the relationship bank and 1-A units from its
other creditors. For the relationship bank, there is an
outstanding debt, d, at t=0.

At t=1, project quality & is realized and the rela-
tionship bank and the other creditors receive a signal of
the prospects of a project as X; and X, , respectively,

where X; =60+¢ with ¢ ~N (O,lj and
a

& ~N (0,ij .
B

We assume ¢ is i.i.d. across the other creditors and ¢
and ¢ are independent of each other and 6. We also
assume that o > £ such that the relationship bank has
the ability to acquire relatively more precise information
about the firm.

Given the signals concerning the firm’s project, the
creditors decide whether to continue or withdraw their
loans from the firm. If the relationship bank withdraws
its loans, it receive a liquidation value Ly (<) and the
other creditors’ liquidation value is L, (<1). Let 7 be
the amount of loans that are continued at t=1 and |
be the proportion of creditors that continue their loans.
At t=1, knowing @, the firm’s manager decides
whether to implement the safe project or the risky project.
At t=2, the firm’s final output is realized. Then the
relationship bank demands repayment of r, and each
other creditor demands a repayment of r, , both of which
are determined at t=0. If the project generates suffi-

X; =60+¢ with
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cient cash to meet the repayment demands of the firm’s
creditors, the firm then receives the residual output.

The payoff of the project thus depends on the deci-
sions of both the manager and the creditors; that is,
whether the manager chooses the safe project or the risky
project and how many creditors continue their loans.
Consider if project quality @ is realized at t=1 and
the amount 7 of loans are continued at t=1. When the
firm chooses the safe project, the firm’s output at t=2
is v(r)@ with a probability of one (certainty) where
V'>0,v">0,v(0)=0 and v(1)=1. That is, the firm’s
output increases when more creditors continue at t=1
(strategic complementarity). Alternatively, when the firm
chooses the risky project, the firm’s output is v(z)(26 -5
with a probability of 1/2 and 0 with a probability of
1/2 where §>0. That is, it is assumed that choosing
the safe project is always efficient for every value of 4.
If the final output does not meet the total repayments of
creditors, the firm goes bankrupt at t=2 and the credi-
tors divide the output in proportion to the size of their
loans to the firm. We assume that the liquidation value of
the assetisOat t=2.

3. Project Choice by the Firm

In this section, we consider the firm’s incentives. The
condition for the safe project to be chosen depends on the
number of creditors willing to continue their loans until
t=2.Let 7' and R'(i=c,w) be the amount of credi-
tors and the total amount of repayment when the relation-
ship bank continues (withdraws) at t=1. Then,

T =A+1(1-2),R° =rg +1(1-2)r,
" =1(1-2),R" =1(1-2)r,.

When the firm chooses the safe project, the final out-
put at t=2 is v(z'i )9 with probability one if the
project quality € is realized at t=1. Let Mg be the
firm’s payoff at t=2 when it chooses the safe project
and the relationship bank rolls the loan over. Then, M
can be written as:

0, if 0< L

V()

v(')

Next, consider the case in which the firm chooses the
risky project. In this case, given the project quality
0,v(7)(20—-5) is realized with probability 1/2 and 0
with probability 1/2. Then, as in the previous case, let
M, be the firm’s expected payoff at t=2 when the
firm chooses the risky project. Then, My can be writ-
ten as follows:

v(c')o-R'if 0>
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. 1| R
O, 1f6<5 m‘i‘é‘
Mg =
1 i . 1| R
E{v(r )(20-5)-R },lf@zE m+5 :

The firm chooses the safe project if Mg > M. That
is, the firm chooses the safe project at t=1 when the
following inequality is satisfied.

1 i i i i

E{v(r )(20-8)-R'} <v(')0-R

i )

R <v(r)

5 <
Obviously, this condition is affected by whether the

relationship bank continues its loan. We further investi-

gate this condition in the next section.

4. The Creditors’ Decision

In this section, we investigate the choice of the creditors
in whether to continue or withdraw their loans at t=1.
Under the settings of this model, we can characterize this
as a switching strategy whereby the relationship bank
withdraws (continues) the loan if it observes the signals
below (above) x; and the other creditors withdraw
(continue) their loans if they observe the signals below
(above) X °. In this section, we first derive the equili-
brium switching strategies for both types of creditors. We
then consider how the health of the relationship bank
affects the coordination of creditors and the risk-taking
of the firm.

4.1. The Other Creditors’ Choice

In this subsection, we derive the equilibrium switching
strategies of the other creditors (not the relationship
bank). The payoffs for the other creditors depend on
three factors: that is, how many creditors continue their
loans at t=1, whether the relationship bank continues
its loan, and the project the firm chooses. First, the pro-
portion of other creditors continuing their loans at
t=1,1, is given by those that receive private information

higher than X; . Note that X, ~ N (9,%},

= prob{x, 2 [0) = ({5 (6-x;))

where <D() denotes the cumulative normal distribution.
‘Given that | increases as ¢ increases, by definition,
7' is also increasing in 6. Let HC(HW) denote the

SCorsetti et al. [22] have shown that these switching strategies are
unique equilibrium strategies in asymmetric global games. Therefore,
we focus on the derivation of the equilibrium switching strategies.
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threshold above which the firm chooses the safe project
when the relationship bank continues (withdraws) its
loan. Then, we can derive the following lemma.

Lemmal. When R and & aresmall and the degree
of strategic complementarity is small, the firm is more
likely to choose the safe project.

(Proof) See Appendix 1.

Lemma 1 indicates that when R is large, or O is
small, the firm is more likely to choose the risky project.
Moreover, given the same number of creditors who con-
tinue their loan, the payoff of the firm becomes smaller
as the degree of the strategic complementarity becomes
larger. Thus, the firm can obtain more when it chooses
the risky project than when it chooses the safe project.

Next, we calculate the expected payoff for the other
creditors at t=1. As their payoffs are affected by whe-
ther the relationship bank continues its loan and which
project the firm chooses, we can categorize their payoffs
into four cases.

1) The case when the relationship bank continues
and the firm chooses the safe project

In this case, when the creditors receive a signal X,
they consider that & is distributed according to

6%, ~N x,,l . As Xy =0+¢, and eB~N(O,lj,
B a

the creditors consider that Xg is distributed according to
a+
Xg|X ~N x,,—’H :
af

Thus, creditors receiving the signal X, believe that the
relationship bank will continue with probability

prob(xB > X;|X|)

i 2B ()=
=1 d{ a+ﬂ(XB xl)J_Pl.

In addition, the probability they assign to the firm
choosing the safe project given that the relationship bank
continues is

prob(HZ ik

XBZXB,Xl)

XI)_ gj 9,(6.%.% )do

prob(xB 2X’é|x,) B R

prob(ﬁzéc,xB > Xg

where
0,(0.%.% ) =@ (Na (0-%))g(VB(0-x)).

In this case, the proportion of loans that are continued
becomes 7°=A+1(1-1). Let nf(rc,Rc) be the ex-
pected payoff of each other creditor. Then,

®For the derivation of the numerator on the RHS, see Appendix 2.
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. R®

r,, lfGZW

% LR o :
i<

Cc
Note that when 49<R—, the firm goes bankrupt
v(rc)

and creditors receive the output in proportion to their
stake in the firm.

2) The case when the relationship bank continues
and the firm chooses the risky project

In this case, the probability that other creditors assign
to the firm choosing the risky project given that the
relationship bank continues is

gc
_[ gl(H,X;,X, )

prob(&g 0°|xg > X;,X,): =

P

In this case, 7°=A+I(1-1). Let m} (rc, RC) be
the expected payoff of each other creditor. Then,

Ay ifo>L RCC +5
N b 2(v(<")
7'E|(T,R)= .
le6<l RC +0
2R° ’ 2 V(TC)

3) The case when the relationship bank withdraws
and the firm chooses the safe project

In this case, when creditors receive a signal X, , they
consider that the relationship bank withdraws with

probability prob(x, <xg|% )=1-PR.
In addition, the probability that they assign to the firm

choosing the safe project given that the relationship bank
withdraws is

ng(a,xg,x,)de
prob(HZ H_W|XB < X;,X,): o

1R

where g, (6,%5,% )= cD(«/E(xg —0))¢(\/E(9— X, )) .
In this case, 7" =I1(1-1). Let m (rw, RW) be the
expected payoff of each other creditor. Then,

r, if 9>
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4) The case when the relationship bank withdraws
and the firm chooses the risky project

In this case, the probability that creditors assign to the
firm choosing the risky project given that the relationship
bank withdraws is

gW
[ 9.(6.%.% )do
prob(&ﬁ 9_‘“’|xB < Xg, X, )z -

1P

In this case, as in the previous case, 7" =1 (l - /1) . Let
n (rw, RW) be the expected payoff of each other credi-
tor. Then,

L iros | R s
R w w 2 2 V(TW)
T, (‘[ ,R ): "
2R" ’ 2 V(TW) ’

Denoting by E [n, |XI J the expected payoff of credi-
tors when they receive a signal X, , then,

E[m[x ] =%{T 9,(6.%,% )=y (°,R°)de
S

+§J'C g, (9, X5, X, )n,R (r°, R°)d9}
. )

+%{T 9,(0.%.% )7 («*,R")do
R

+gfg2 (0, X5, X, )n,R (rW,RW)de}

Then, the trigger value X, is determined so that cre-
ditors are indifferent between withdrawing and continu-
ing their loans:

L =E[m|x ]

Then, we can derive the following proposition.

Proposition 1. E[m,|x, | is strictly increasing in
X, andthus x; isuniquely determined.

(Proof) See Appendix 3.

4.2. The Relationship Bank’s Choice

Next, consider the relationship bank’s switching strategy.
The payoff for the relationship bank when it continues its
loan depends on how many of the other creditors conti-
nue their loans, the project the firm chooses, and the
amount of outstanding debt, d . First, when the firm
chooses the safe project, the expected payoff for the
relationship bank, n; , can be described as follows:

Copyright © 2013 SciRes.

( ) r,—d, if VFTC)SQ
n3 (7°,R%,d) = .
Y )erB—d,if R .o

Next, consider the case when the firm chooses the
risky project. Let mi be the expected payoff for the
relationship bank. Then,

nt (TC,RC,d)
(1, —d), if%[%;)m}a

1[v(z°)(20-8)r, aliedl R s,
217 R "EV(ch g

Comparing n; with ng , we derive the following

lemma.
rsdv(f)
Lemma 2. When 0<d < T

,ms <y holds for

rBé'V(z'c)

c

all @.When d> ,m8 >y holds when 6> 6,

(rs +d)R°
2v(r° ) Iy '
Lemma 2 indicates firstly that the relationship bank
wants the firm to undertake the safe project when the
bank is prudent (i.e., d is small), and secondly that
when 06, /6d >0, as the relationship bank becomes less
prudent and € is small, it becomes better off if the firm
undertakes the risky project. Therefore, from Lemma 2,
when the relationship bank is less prudent, the relation-
ship bank wants the firm to select the risky project, and
this incentive lies contrary to that of the other creditors.
Next, consider the optimal switching strategy of the
relationship bank. When the relationship bank receives a
signal Xg, it considers & to be distributed as

and nf <, holdswhen 6>6, where 6, =

6~N [XB,lj . Then, if the relationship bank continues
a

its loan, it considers that the firm will choose the safe
project with prob(& >0° XB) = l—CD(«/E(éc —Xg )) .
Given that under the optimal switching strategy the
relationship bank receives the same expected payoff for

continuing and withdrawing, Xg is determined to satisfy
the following equation.

{1—@(\/2(@ —x;))} mg + 0V (- x; ) )

=L, ~d

€)
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Then, we can derive the following proposition.

Proposition 2. As the LHS of (3) is strictly increasing,
Xg is uniquely determined.

(Proof) See Appendix 4.

From Propositions 1 and 2, we derive the equilibrium
switching strategies of the relationship bank and the
other creditors at t=1.

5. The Determination of r; and rg

In this section, given the equilibrium strategies of credi-
tors at t=1, we discuss how I, and r; are deter-
mined at t=0. First, consider the case of r,. As credi-
tors obtain the liquidation value if they receive a signal

below x;,r, is determined to satisfy the following
equation:
1= XJL L, f(x )dx,
+pr0b(6’2 0°|Xg = X5, X%, = xf)n,s (TC,RC)
+prob(6<0°|x, > x5,% = x )i (.R°) (4
+pr0b(t92 §W|XB <X, X > x;‘)nf («",R")
+pr0b(€£ 6 |X <X, X, = Xf)nlR (TW,RW).

The first term on the RHS in (4) denotes the expected
liquidation value at t=0, while the second term is the
expected payoff when both the relationship bank and the
other creditors continue their loans and the firm chooses
the safe project.

Next, consider the case of ry. Iy is determined so as
to satisfy

X
A= j Lg (X5 ) dxg +prob(6> 6°

-0

+prob(9< o°

Xg = X;)n; (TC,RC,O)

Xg zx;)ng(r°,R°,0).

(%)
Note that, in determining the level of ry, the firm is
unconcerned about the amount of outstanding debt held
by the relationship bank. In other words, the level of I
is determined regardless of the level of d . Therefore,
the second and third terms in (5) are included
T (TC,RC,O) and =} (TC,RC,O) , not (r°, Rc,d)
and mj (TC, R°,d) . In sum, the equilibrium of this model
(6_?°,§°, X| s Xg, 1,5 Tg ) is solved by (1), (2), (3), (4), (5).

6. Comparative Statics

In this section, we investigate how the prudence of the
relationship bank affects the ex ante and ex post effi-
ciency of the model economy. To prove this problem, we
analyze the comparative statics of the model, especially

Copyright © 2013 SciRes.

by changing the size of d. To derive this, we firstly
consider the relation between X; and d . Then, we can
derive the following proposition’.

*

if O§d<M

Proposition 3. ai<0 and
od ¢
* r,ov(zt
X L0 it dzB—().
od ¢

(Proof) See Appendix 5.

This proposition indicates that when d is small, such
that n§ <ny holds, the increase in d increases the
level of xg. That is, when the relationship bank is
prudent, but its financial condition worsens, it is more
likely to withdraw its funds from the firm. Conversely,
when d is large, the relationship bank cannot gain a
positive expected payoff if the firm chooses the safe
project, such that =% >n) holds. Consequently, when
d becomes larger, the relationship bank sets x; lower.

Next, consider the relation between x; and X/ . In
terms of this, we can derive the following proposition.

Proposition 4. When o is small or L, is small,
ox; Joxg > 0. Otherwise, ox; /ox; <0.

(Proof) See Appendix 6.

Concerning the relation between x; and X, the
other creditors are affected by the relationship bank’s
decision in two ways. Suppose the relationship bank de-
creases Xg. First, because the relationship bank assigns a
greater probability to continuing its loan, the decision
informs the good state of the firm to the other creditors.
This is because the relationship bank has an information
advantage over the other creditors®. Given that there
exists a strategic complementarity between the other
creditors and the relationship bank about the return from
the project (i.e., v'>0,v">0), this effect brings about a
greater payoff for each of the creditors. Second, the
decrease in Xg increases the probability of the firm
choosing the risky project. In this case, creditors receive
the payoff =} (TC,RC) which is less than =} (z’c,Rc).
Thus, if the first positive effect outweighs the second
negative effect, x| also decreases (i.e., dx]/ox; >0).
On the other hand, if the second effect outweighs the first
effect, x| increases (i.e., ox;/ox; <0). Then, as Pro-
position 3 suggests, if the relationship bank is in the
region where it wants the firm to undertake the risky pro-
ject, the other creditors should set X; in the opposite
direction to Xg .

Then, from Propositions 3 and 4, we can immediately
derive the following proposition.

r.ovic

Proposition 5. Whend > B—E),ax,*/ad >0 . Other-

"It is assumed that X, <@° holds.

80f course, this effect is strengthened if « increases.
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wise, ox;/ad <0.

This proposition indicates that when the relationship
bank becomes less prudent, creditors are more likely to
withdraw their loans. This is because, as the previous
arguments suggest, when d becomes larger, the rela-
tionship bank wants the firm to choose the risky project,
unlike the other creditors. In sum, if the relationship bank
has outstanding debt at the starting period, it breaks the
coordination between the relationship bank and the other
creditors, and thus early liquidation of the project may
take place. In Corsetti et al. [22] and Bannier [12], the
existence of a single large stakeholder motivates the
numerous other small creditors to coordinate their choices,
as derived from the ability of a large stakeholder to
acquire information about the firm more precisely. How-
ever, in this model, the existence of the relationship bank
brings about both a positive and negative effect on the
firm’s other stakeholders (here, other creditors). This
difference arises because in this analysis, the firm can
choose a safe or a risky project, and, due to the existence
of the outstanding debt of the relationship bank, the
criteria on which the project choice is based differ be-
tween the relationship bank and other creditors.

Finally, we derive the following proposition.

Proposition 6. Suppose A is large. When d is
large, 96°/ad >0,60"/ad >0 . When d is small,
00°/od <0,00"/ad <0 .

(Proof) See Appendix 6.

This proposition indicates that when the relationship
bank is not prudent, the firm is more likely to select a
risky project. The intuition behind this is as follows.
Suppose A is small so that the other creditors have the
large stakes of the firm. Then, as d becomes larger, the
coordination problem among creditors arises at t=1
and thus more other creditors withdraw at t =1. This, in
turn, affects the determination of r, and ry. That is,
since L, <1, r, should be increased. As Lemma 1
denotes, the firm is more likely to choose the risky
project as R increases. Therefore, the increase in T,
shifts @° and 6" higher. On the other hand, when A
is large so that the relationship bank holds the large
stakes of the firm, then as Proposition 3 denotes, it sets
X5 lower when d is large. This, in turn, urges the firm
to undertake an inefficient risky project. Therefore,
regardless the size of A, the ex ante efficiency of this
economy is deteriorated as the relationship bank becomes
less prudent.

This proposition therefore sheds light on the dark side
of relationship banking. Proposition 5 shows, when it is
difficult for borrowers to switch their relationship bank,
the availability of loans decreases because of the coordi-
nation failure between the relationship bank and the
continuum of smaller creditors. In other words, the health
of the relationship bank can affect the ex post coordi-

Copyright © 2013 SciRes.

nation between the relationship bank and smaller credi-
tors, which in turn affects the ex ante financial condition
of borrowers. Therefore, even if two firms have similar
technology available to produce the same output and
identical financial positions, one firm will be able to
borrow more easily because its relationship bank is
financially healthier than that of the other firm.

7. Conclusions

This paper investigated how the health of a relationship
bank affects the coordination between the relationship
bank and other creditors and how the ex post coordi-
nation problem affects the ex ante efficiency of the firm’s
actions. Our main findings are as follows. First, as the
relationship bank becomes more financially distressed, it
desires the firm to take risky actions while other creditors
require the firm to take safe actions, and thus a coordi-
nation problem arises in the interim period. Therefore,
the poor health of the relationship bank induces the
inefficient liquidation of the firm’s project and thereby
reduces the expost economic efficiency. Second, the
presence of expost inefficiency also reduces the ex ante
efficiency of the firm’s actions because the higher in-
terest payments to the relationship bank and other credi-
tors encourage the firm to choose the inefficient and
risky project. These conclusions shed light on the dark
side of relationship banking and provide important impli-
cations about the efficiency of multiple yet asymmetric
bank financing arrangements.

To simplify our arguments, we assumed the liquida-
tion values for both types of creditors are given. How-
ever, it would be interesting to construct a framework in
which the liquidation value is determined endogenously
and is affected by the coordination of creditors. This is
left for future research.
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Appendix 1: Proof of Lemma 1

From (1), @' is determined so as to satisfy
Ri

v‘(5]=ri(§‘)

Given R®>R",v’' R >y R
o 1)

(6)

j . In addition,

Appendix 2: The Derivation of g, (8,Xg,X,)

%)

prob(XM > Xy ,0>0°

2

K. TOYOFUKU

7° >7" holds. When the degree of strategic comple-
mentarity is large (i.e., v'>0 and v">0),

(5 (5

5 5
becomes small. Then, 6°>8" holds. On the other
hand, when A is large so that 7°—z" is large, from
(5), 8°<6" holds. (q.e.d.)

:TT@“F’ U e | x| 20B00-x) 0 %) || g
i 2T 2 s L a+pf a+p M
atp \/E af
_MMW I a+p( af ) ﬂz ,
_g'[;“[ﬂ o exp_— 25 a+ﬁ(XM -0) +a+ﬁ(0—x,) dx, 4@
v aB T a, o B
_;CX‘K[A Texp_ 5(0 Xw ) ?(9 X, ) }ddeg
_m _XKA \/E _(XM —(9)2 \/E _(H—Xl)z
_éjc : Lmexf’ N o (o SXP . do
“ B

+00

[ o(Va(0-x,))¢(VA(0-x))do

HC
(q.e.d.)

Appendix 3: Proof of Proposition 1

First, we define the three parameters.

X, (25,R%) = [ 0,(6%,% )5 (

gc

X, (2%, R") = [ g, (0,%,% ) (2
gW

Then, we can derive the following equation.

d49+§f 9, (6.%.% )=} (°,R%)do

—0

.R°)

W,Rw)d6’+§f 9, (0.%.% ) (",R")do

a¢

OE| . | X +0 S R
—[ 1 ']:i J' glaiJr%nlS d49+.f glﬁJr%an do
0X, Bz oX, OX b oX, OX,
+ S oV R (7)
LI R PN (P P G O 1
Py | gw oX,  0OX b . OX R~ ox, P ox
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From the definition of | and R, 4l/dx, >0 and
P, /&%, >0 . In addition, as 7' /ox, > 0,0 Jox, > 0.
Next, as

__\/_q)( a(0-x))#' (VA (0-x)),

89,/0x, >0 when 6°<60 but 8g,/dx, may be nega-
tive when 6° > @ . Then, note that

d)(«/; (9 —Xg )) is increasing in € so that

CD(«/E(H— Xg )) is larger when €° <@ than when
0°>0,

+00

J.agl Sde J‘agl Rd9>0
e OX OX,

holds.
Additionally, as

% B (x,-0) (VA (0-x,).

09,/0x, >0 when 6" > but 0g,/dx, may be ne-
gative when 0" <@ . However, when 6 is large,

q:(\/E(e—xg)) > d)(«/;(x; —0))
holds such that

1 7 og,

P

1 g¢

wdo+— [ 99

— n;dé > 0.
oX, P, 5w OX

Finally, although 0P /dx, >0, by assuming strategic
complementarity (v'>0,v">0),

= jg, 'd9+jg,a”' de

X; oP
~ S s 0(i=12
Pi2 axl > (I )

oE [n, 1% ]
oX,

is uniquely determined. (q.e.d.)

holds. Therefore >0 and, by Corsetti et al.

(2004), x;
Appendix 4: Proof of Proposition 2

When X increases, @ (\/; (5 ¢ —Xg )) decreases. In ad-
dition, the increase in Xz increases z°, which rises
nt and w3 . Thus, the RHS of (3) is strictly increased
in Xg.(q.ed.)

Appendix 5: Proof of Proposition 3

By totally differentiating (3) with respect to d , we can
derive

Copyright © 2013 SciRes.

%:_ q)(«/E(5°—x;))
od  2ag(Va(6°-x))(ns -n3)

* *

B <0 if n¥>n3 and a’;'|3>0 if

Thus,
nt <m.(qed.)

Appendix 6: Proof of Proposition 4

For the proof, we consider how x; affects X, because
X, is determined by the level of E [n, X, ] .

First, we differentiate @,,9, and P, with xg.

2)%: ¢(\/E(6_X;))(_(\/;)¢(\/E(9—x, ))) <0
892 ~Vap(Ja (x5 -0))s(VB(0-%))>0

ﬁ=_¢[ af (x;—xi)] i <0

OXg a+pf a+f
Next, obviously,

6pr0b(¢9 >0°|x,

OXg

zxg,x,)
<0.

This inequality denotes that, when X; becomes
higher, the probability that the relationship bank conti-
nues its loan becomes lower and thus the payoff
T (TC ,R® ) is less likely to be realized. Further,

JTagl(Z’):;,XI)de < Tagl(ga):;’xl)dg
Xg 0

¢ -0 XB

That is, as the higher x; decreases the range of &
over which the firm chooses the risky project, the second
term in the first bracket on the RHS of (2) becomes much
smaller than the first term. Conversely, given
09, / OXg >0, the second term on the RHS becomes
higher. However, as

m (", RY) <) (¢°,R")(i = S,R),0E [, x, ]/oxg <0

when

j 8, x (¢°,R%)dg

B

is small such that =} <L
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is satisfied. In this case, as
OE[m,|x, |/oxg <0, /oxg >0 . On the other hand,

gc
satisfied, OE[m|x ]/ox; >0 and thus ox;/ox; <0
holds. (q.e.d.)

when is large so that @ >L is

ag C C
ax—*ln'f (r ,R )d@

B

Appendix 7: Proof of Proposition 6

Suppose d is large. From (5), r, increases as X;
increases. Thus, when ox;/ad > 0,dr, /ad >0. Next
consider ry. Given 0Oxg /ad <0 when d is large, the
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probability that the firm chooses the risky project and the
relationship bank continues its loan becomes higher.
Further, if =} (1°,R°,0)> L, in this region of @, the
relationship bank considers that the firm is more likely to
choose the risky project ex ante and thus dr, /6d >0 . In
sum, oR/od >0 and 00°/od >0 and 00"/od >0 .
Next, consider the case when d is small. As discussed
earlier, ox;/6d >0 and ox;/ad > 0. This induces
org/od >0 and or,/od >0, and thus OR/od >0 .
However, when A is large, Oxg / od >0 induce
ov(r)/ad <0 and thus 06°/ad <0,00"/ad <0. (q.e.d.)
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