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Abstract

This thesis is a collection of four essays in financial economics.

The first essay develops an information-based banking model to examine the choice
by lenders between negotiated debt transactions and open-marxet transactions when
the loan market is subject to adverse selection. Due to the borrowers’ reputation
generated through repeated fiuancial transactions, the model exhibits dynamics of
adverse selection, which, in turn, induces the movement towards securitization. The
paper also studies how altering the information structure between banks and borrow-
ers affects the dynamics of bank-loan relationships and lending rates.

The second essay applies a version of the information-based banking model de-

veloped in the first essay to examine the role of financia' deepening in the context of

a dynamic model. In the essay, financial deepening is interpreted in two ways: (1)

a decrease in the resources spent on negotiation over terms of financial transactions,
and (2) the evolution of credit markets from those with substantial degree of adverse
selection to those with no adverse selection. The effect of those changes on the rate
of growth is studied. It is also shown that some economic policies which affect the
bargaining position of the bank may enhance the growth rate.

The third essay attempts to show that the existence of a loan sales market enables
the deposit insurance corporation to implement risk-adjusted insurance premiums to
banks. In the essay, the exact riskiness of the banks is private informatiou which can-
not be observed by the deposit insurance corporation. It is shown that the advent of

a loan sales market induces the banks to voluntarily reveal their riskiness, and, hence,




resolves the adverse selection problem between the deposit insurance corporation and
banks.

The fourth essay develops a life-cycle model of corporate finance where a variety
of ages of borrowers coexist to show that higher default rates in financial markets
need not be associated with lower social welfare measured by the level of production
by the lenders and the borrowers. The essay demonstrates that, when the brokerage
fee charged by securities companies decreases, the default rate in the bond market as
well as the one among the borrowers who raise funds through banks rises while the

social welfare increases.
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Overview

This thesis is a collection of four essays in financial economics. The first three chap-
ters apply the sequential bargaining model to study bilateral financial transactions
(Chapter 1 and Chapter 2 study financial transactions between banks and borrow-
ers, while Chapter 3 studies transactions between two banks), and the last chapter
extends the model used in the first essay.

In Chapter 1, an information-based banking model is developed to examine the
choice by lenders between negotiated debt transactions and open-market transactions
when the loan market is subject to adverse selection. Due to the borrowers’ reputa-
tion generated through repeated financial transactions, the model exhibits dynamics
in the degree of adverse selection, which, in turn, generates a movement towards
securitization; namely, the transition of financial system from one that is bilateral
trading oriented, where the terms of loan contracts are determined via bilateral ne-
gotiation, to one that is market-based trading oriented, where the terms of contracts
are detezmined competitively and anonymously. The paper also studies how altering
the information structure between the bank and borrowers affects the dynamics of

bank-loan relationships and lending rates.

In Chapter 2, a version of the information-based banking model developed in




Chapter 1 is used to examine the role of financial deepening in the context of a
dynamic model. In the essay, financial deepening is interpreted in two ways; (1) a
decrease in the resources spent on negotiation over terms of financial transactions,
and (2) the evolution of credit markets from those with substantial degree of adverse
selection to those with no adverse selection. The effect of those changes on the rate
of growth is studied. It is also shown that some economic policies which affect the
bargaining position of the bank against the borrowers may enhance the growth rate.

Chapter 3 focuses on the movement towards securitisation in financial markets, yet
in a way that is different from Chapter 1. In this chapter, securitization is interpreted
as the repackaging of loans by banks and other financial institutions into negotiable
financial securities secured by the loans. In particular, the essay highlights a benefit
of loan sales, i.e. the sale by banks of newly originated loans to nonbank financial
institutions and other banks. The essay attempts to show that the existence of a loan
sales market enables the deposit insurance corporation to implement risk-adjusted
insurance premiums to banks. (It is often argued that risk-adjusted deposit insurance
is preferable to fixed rate deposit insurance on the ground that the former is more
efficient and equitable than the latter.) In the essay, the exact riskiness of the banks
is private information that cannot be observed by the deposit insurance corporation.
It is shown that the advent of a loan sales market induces the banks to voluntarily
reveal their riskiness, and, hence, resolves the adverse selection problem between the
deposit insurance corporation and banks.

Chapter 4 develops a life-cycle model of corporate finance where a variety of ages

of borrowers coexist to show that higher default rates in financial markets need not be




associated with lower social welfare as measured by the level of consumption by the
lenders and borrowers. The essay demonstrates that, when the brokerage fee charged
by securities companies decreases, the default rate in the bond market as well as the
one among the borrowers who raise funds through banks rises while the social welfare

Increases.




Chapter 1

Reputation, Negotiated-Debt
Transactions, and the Transition
of a Financial System

1.1 Introduction

It is often argued that the financial structures which emerged in the 1980's in some
industrialized countries, such as the United States and Japan, are substantially dif-
ferent from the previous structures in that they became more responsive to market
forces. In particular, using time series data from flow of funds accounts published
by the Bank of Japan from 1954 to 1985, Cargill and Royama (1988), (1992) show
that the history of loan transactions indicates an evolution of financial trading ar-
rangements from bilateral trading, where terms of loan contracts are determined via
bilateral negotiation, to market-based trading, where the terms of contracts are de-
termined competitively and anonymously. In other words, the channel of fund raising
by firms has been shifting from banks to open markets such as the equity and corpo-

rate bond markets, and, hence, banks are losing their role of financial intermediation




(See also Frankel (1992) and Hoshi et al. (1990) for evidence in Japanese financial
markets, and Baer and Mote (1992) for the evidence in the U.S. financial markets).
The question is: What caused this movement towards securitization?

The purpose of this chapter is to address this question. An information-based
banking model is constructed to demonstrate that acquisition of credibility by bor-
rowers/firms is essential in explaining the current movement towards securitization
in financial markets.!

In the current analysis, a bank negotiates with the borrowers over the terms
of loan contracts. Given that the type of each borrower, risky or safe, is private
information possessed by the borrower, a consequence of the negotiation becomes
nontrivial. There is an incentive for a risky borrower to imitate safe borrower's actions
so as to obtain a better offer, i.e. cheaper credit, from the bank. The role of the bank
is to alleviate this adverse selection problem. Namely, in the course of negotiation, the
bank detects borrowers’ type, and it offers different lending rates based on their type.
It is assumed that the history of default can be publicly observed. The reputation of
the borrowers generated by this public information enables us to derive the dynamics
of the degree of adverse selection and the life cycle of borrowing by firms. The model
shows that the borrowers raise funds from the bank when young (i.e. they engage in
bank-loan relationships) and from the market when old. When a variety of ages of

borrowers coexist, the model exhibits the movement towards securitization.

}According to Binhammer (1988) (p.872), securitisation is defined as “the trend whereby securi-
ties are replacing bank loans as a means of borrowing”. He states that it is “also used to describe
the conversion of loans by banks and other financial institutions into negotiable securities and the
issue of negotiable financial instruments secured by outstanding loans”. The securitisation discussed
herein is interpreted in the former way.




In order to describe the negotiation process, a standard sequential bargaining
model with incomplete information is used (see Fudenberg and Tirole (1992), Osborne
and Rubinstein (1990)). In particular, we use a version of the Fudenberg and Tirole
(1983) model where the bank makes a take-it-or-leave-it offer of the lending rate
up to two times to each borrower. The borrowers are assumed to possess private
information about their type that is relevant to the bank for the determination of
the lending rate. The model captures the bilateral feature of financial transactions
between the bank and borrowers. The model is developed in Section 1.2, and a family
of equilibrium dynamics are studied in Section 1.3.

In Section 1.4, we consider how aitering the specification of the information struc-
ture between the bank and the borrowers affects the consequence of the aforemen-
tioned analysis. In particular, it is assumed that the lending rates accepted in the last
period by the borrowers as well as the default history is publicly observed with some
probability. When the default history is the only signal which reveals the type of a
borrower, no incentive effect for the borrower arises as the probability of defaulting is
exogenously given. However, if the lending rates accepted in the last period are also
observable, an incentive effect arises as the borrowers can choose whether to accept
or reject offers made by the bank. With this alteration of the model, it is shown that
the speed of the evolution of financial system becomes faster. It is also shown that
lending rates offered to the borrowers are lower when the lending rates accepted in
the last period are observable compared with the economy in which default history is
the only public information. Furthermore, the model predicts that the lending rate

offered to borrowers decreases over time as the degree of adverse selection becomes




lower. We also study the effect on the dynamics of the financial system of varying
the probability of observing the lending rates accepted in the last period.

The current analysis is related to Diamond (1991) which focuses on the choice
between direct borrowing and indirect borrowing through a bank that monitors bor-
rowers’ choice of a project to alleviate information asymmetry between the lenders
and borrowers. In his paper, the shift from indirect borrowing to direct borrowing is
derived due to the monitoring by the bank and reputation of the borrowers in a way
that is similar to the analysis in this chapter. However, the current analysis is distin-
guished from Diamond (1991) in at least two ways. First, the current model captures
the bilateral feature of financial transactions where lending rates are determined based
on information obtained in the course of bilateral negotiation. In Diamond (1991),
lending rates are determined using only the aggregate degree of adverse selection in a
financial market. Consequently, different lending rates are offered to borrowers based
on their types in the current analysis, while a single lending rate is offered in Diamond
(1991). Second, in Diamond, a bank monitors borrowers so as to detect a selection of
the risky project by borrowers who have a choice between a risky and a safe project.
Hence, the monitoring reduces the moral hazard problem. On the other hand, in the
current analysis, the type of project available to each borrower is given prior to any
financial transactions. Hence, a bank negotiates to reduce adverse selection. It is
shown that a bank negotiates with each borrower sequentially to separate borrowers
based on their types over the number of negotiation undertaken in each period.

The rest of the chapter is organized as follows. Section 1.2 presents the model

and describes the bilateral negotiation process. Section 1.3 studies the equilibrium




dynamics of the model; i.e. the life cycle of borrowing and the movement towards
securitization. Section 1.4 extends the analysis by introducing lending rates accepted
in the last period as additional public information, which enables us to examine how
it affects the borrowers’ behaviour and, consequently, the evolution of the financial
system. Section 1.5 discusses tentative extensions of the model and concludes the

chapter.

1.2 The Model

1.2.1 The Environment

The economy consists of risk neutral lenders and borrowers (Ae for a lender and she
for a borrower hereafter). The lenders live one period while the borrowers live T
periods, where 2 < T < co. There are always N lenders residing in this economy;
i.e. there is no population growth for lenders. As for the borrowers, however, the
same number of potential borrowers, Np, arrive in the economy every period. The
borrowers are one year old when they arrive, and they advance one year in age every
period. Hence, a variety of ages of borrowers coexist in the economy, the initial period
being the only exception. It is assumed that N is large relative to Ny so that there
is always an excess supply of funds in the economy. Each lender receives one unit
of non-consumable input as an endowment at the beginning of period. A lender can
either invest his endowment to a borrower or store it himself. The lender has access
to a constant returns to scale technology for storing the endowment within a period,
converting it to a perishable consumption good at the end of the period. The storage

technology returns Q units of consumption good for ¢ units of input.




The borrowers receive no endowment. However, there are two kinds of projects
available to the borrowers. Hence, the borrowers must raise funds from the lenders
in order to operate their projects. The kind of project available to each borrower is
associated with her type, which is assumed to be private information. Every project
requires exactly ¢ units of input, where ¢ > 1. Hence, each borrower must raise funds
from more than one lenders.

There are two types of borrowers; S-type and R-type. Each borrower has access
to a constant returns to scale technology whose kind is associated with her type. It
is assumed that the production facility of each borrower has capacity just sufficient
for a single project. An S-type has access to a safe project which returns H units
of consumption good for g units of input, while an R-type has access to a risky
project which returns L units of consumption good with probability A € (0,1) and
returns zero with probability 1 — A for ¢ units of input. In other words, an R-type
borrower goes bankrupt with probability 1 — ) regardless of any decision made by her
or anybody else. The proportion of S-type borrowers at the beginning of period ¢ is
given by =, € [0,1], whereas the proportion of R-type borrowers is given by 1 — .

In ozder to introduce a nontrivial adverse selection problem into the current anal-

ysis, the following assumption is essential:
Assumption 1.1 A L<Q< H<L

Three implications follow Assumption 1.1. First, H < L indicates that R-type bor-
rowers may have an incentive to imitate S-type borrowers’ action since S-types have a

lower reservation value thaa R-types. In other words, an R-type borrower is willing to
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contract for a high lending rate, but she would be able to enjoy a low lending rate by
imitating the action undertaken by S-type borrowers. Second, AL < H indicates that
the lenders may have an incentive to detect R-type borrowers. Third, AL < Q assures
that the lenders prefer storing their endowments to lending to R-type borrowers.

Borrower i is identified with her age and track record, A}, consisting of her default
history prior to period ¢t. Default occurs when borrowers fail to repay their debt
(i.e. when the lending rate agreed between the borrowers and the bank cannot be
realized). The next assumption is made to introduce intertemporal linkages into the
model:

Assumption 1.2 x,, the age of borrower ¢ und hi Vi are public information in period

t. xy is the proportion of S-type borrowers at age 1.

Assumption 1.2 says that the information available to the lenders are updated every
period since proportion 1 — A of R-type borrowers default in each period, and the de-
fault rate, A, is common knowledge. Since lenders’ strategies are selected conditional
on the information available to them in each period, Assumption 1.2 enables one to
describe the dynamics of adverse selection and, hence, the choice of investment mode
by the lenders. In Section 1.4, we extend the current analysis by introducing lending
rates previously accepted by the borrowers as additional information that constitutes
h{ along with default history.

In this environment, the lenders select either one of two trading arrangements
(unless they choose to iuvest in their storage technology); i.e. bilateral trading or
open-market trading. It is assumed that the establishment of a bank is necessary




11

to conduct the bilateral trading, while the establishment of a securities company is
needed to conduct the open-market trading. The establishment of the two financial
intermediaries is assumed to be costly. Hence, if a bank or a securities company arises
in the economy, it arises as a coalition among the lenders since it economizes on the
set up cost. Both the bank and the securities company make collective investment
decision in the way the lenders’ funds are optimally allocated among the borrowers.
In the following, we approximate the set up cost by serc for the sake of simplicity,
yet the argument in the rest of the paper should go through with explicit treatment
of the set up cost.

If the lenders choose to invest via open markets, they delegate the task of invest-
ment to the securities company. The open market can be interpreted as a corporate
bond market in the following. Being delegated by the lenders, the securities company
makes once-and-for-all offers of lending rates to the borrowers, taking into consider-
ation the distribution over types of borrowers.

When the bilateral trading is chosen, the bank offers deposit rates to the lenders
and collect funds from them. Being delegated by the lenders, the bank negotiates
over lending rates with the borrowers to sort them out based on their types and, in
effect, to alleviate the degree of adverse selection in financial markets. It is assumed
that the negotiation is costly, and that the lender must pay whatever costs that arise
in the process of intermediation. The exact process of bilateral trading is rather
complicated and will be described in the next subsection.
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1.2.2 The Bilateral Trading Process

For the last fifteen years, starting from the seminal work by Leland and Pyle (1977),
the literature in the field of financial economics has attempted to rationalize the
existence of banks. In particular, the literature has developed various kinds of
information-based banking theories where banks are treated as a device to resolve
incentive problems between ultimate lenders and ultimate borrowers.?

However, few works have attempted to capture the bilateral feature of financial
transactions between banks and borrowers. It is well known that banks collect and
process information about borrowers or projects chosen by the borrowers, and with
this information they negotiate (or bargain) with the borrowers over terms of loan
contracts (lending rate, collateral, compensating deposit, etc.) in a bilateral manner.
In this spirit, Section 3.2 describes the negotiation between a bank and borrowers
using a version of Fudenberg and Tirole (1983)’s sequential bargaining model.

The bank and borrowers meet at the beginning of the period, and they negotiate
over a lending rate. It is assumed that an outcome of production by the borrower
cannot be observed by the bank. Hence, the lending rate cannot be determined

contingent upon the outcome.* Under incomplete information, the bank’s knowledge

3For example, Diamond (1984) studies the role of banks as a delegated monitor, viewing that
delegated monitoring minimises the cost of information production. Williamson (1986) shows that
intermediation is the dominant mode of financial transaction in a credit market with asymmetri-
cally informed agents and costly monitoring. Diamond (1991) constructs a dynamic model of loan
contracting, snd studies reputation acquisition in s debt market where the reputation is affected
by monitoring by a bank. He discusses how the degree of adverse selection affects the choice of an
investment mode.

3In the remainder of this chapter, the time period and the age of borrowers are used interchange-
ably without causing any confusion. When the distinction between thern is necessary, it will be
notified (The distinction is necessary only in Section 3.3).

41t is not necessary to assume the unobservability of the outcome. The contingent contract is not
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about the type of the borrower may change over the course of the negotiation process,
which can be interpreted as the information produced by the bank in the context of
the current analysis. The negotiation is allowed to last for up to two stages, within
which the borrower’s type may be detected.®

If a lending rate r € R, (i.c. nonnegative real) is accepted in stage j € J = {1, 2},

the outcome of the negotiation is (r, j) if the project succeeds. If the borrower

defaults, r = 0. The preference of the bank, uz, is defined over the set of outcome,
(R+ x J)U D, where D represents a disagreement. If they reach a disagreement, the
lenders’ deposits in the bank will be disposed of and neither the bank nor the borrower
obtains any return. Since the bank/the lenders is incompletely informed of the type
of the borrower, the preference of the bank/the lenders needs to be defined over a
probability distribution of the outcomes from the bank’s point of view. Namely, the
preference of the bank is defined over lotteries over (R, xJ)UD space. In particular, it
is assumed that the bank, or equivalently the lenders, maximises its expected utility.®

The preference of the borrower, ug, is defined over a sequence of the set of out-
comes since they live more than one period. It is assumed that both the lenders’ and
the borrowers’ preferences are strictly decreasing in j, ug is strictly increasing in r,
and upg is strictly decreasing in . The former indicates that both agents attain higher

utility if they reach an agreement in the first stage of their negotiation rather than in

possible even when the ocutcome is observable by both borrowers and the banks if it is impoasible
to validate the observation in court, or if it is too complex to write the contingent contract due to
a large number of states of the economy.

SHence, cach period consists of two stages.

6The lenders are assumed to be risk neutral in order to abstract from risk-sharing issues. Also, it
is implicit that the preference of the lenders who sucessfully made deposits in the bank is the same
as that of the bank.
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the second stage, whereas the latter specification indicates that the lender prefers to
contract for a higher lending rate while the borrower prefers to contract for a lower

lending rate. In particular, the preferences of the banks and the borrower at ¢t = ¢

are represented by
uz = Ee{8} - re}
and
va =B 26 (6 1) (e =)

respectively, where Ey is an expectation operator conditional on information available
at the beginning of period t', and where 8 € (0, 1) is the borrower's subjective
discount factor.”
The value of 2 is associated with the type of the borrower; i.e. z = H (respectively,
z = L) if a borrower is an S-type (respectively, R-type). I(z) is an index function
which equals 1 if 2 = H and equals ) if z = L. It is assumed that the payoff to the
lenders is discounted by & € (0,1), while the payoff to the borrowers is discounted
by & € (0,1), where j represents the stage at which the bank and a borrower reach
an agreement in their negotiation. An alternative interpretation is that the lenders
(borrowers) must spend 1 — &} (1 — 5}) as a negotiation cost when an agreement is
reached in stage j.
Furthermore, the following assumption is made:
TNote that the expression for u; represents an expected return from a single borrower, and it
does not represent s return to each lender who invested one unit of input. We use the expression as

the bank’s preference since it is a linear transformation of the expected return to each lender and it
would not affect the lenders decision with regard to their choice of investment mode.
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Assumption 1.3 (Q/H)/? < §; < (1/H)AH + {(1 - 8g)L + §pH} - H]

Assumption 1.3 states that the negotiation cost for the lenders is neither very cheap
nor very costly. The first inequality of Assumption 1.3 assures that the corporate
bond market arises endogenously when the fraction of S-type borrowers is sufficiently
large. The second inequality assures that the bank arises endogenously when the
degree of adverse selection is sufficiently high.

We now describe the timing of the negotiation. Prior to the negotiation, the bank
receives inputs from ultimate lenders, which it lends to the borrowers. Given A for
all 5 and for all ¢, the bank screens out borrowers who have ever defaulted. A single
default in the past means that she is an R-type since S-type borrowers never default.
Then, the bank updates its belief that borrowers of a particular generation are S-type
by calculating the distribution over the two types of borrowers at the beginning of
each period. Note that the subjective belief of the bank should coincide with the real
proportion of the S-types. Hence, the prior of the bank (and that of the lenders) and
the real proportion of S-types, x;, are interchangeably used in the following.

Knowing =, the bank makes take-it-or-leave-it offers in both stage 1 and stage
2. Namely, the bank makes the first offer, r,, to each borrower who has not yet
been screened out of the loan market. Subsequently, a borrower either acceptis or
rejects the offer. If it is accepted, and if the project succeeds, the negotiation ends
with outcome (re,1). If the project fails, then, the outcome is (0,1). However, if
rejected, the bank makes the second offer, ryy, to each borrower who has rejected
7 in the previous stage. In the second stage, the offer depends on the previously
rejected proposal; namely, the bank updates its belief about the type of the borrower.
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The revision of the belief must be consistent with Bayesian inference. Given the offer
in stage 2, each borrower either accepts or rejects it. If accepted, and if the project
succeeds, the outcome is (ry3,2). If the project fails, then, the outcome is (0,2). If
rejected, however, the bank and the borrower reach a disagreement, and no loan is
made.

Finally, it is assumed that the loan contract that specifies a lending rate between
the bank and the borrower is enforceable as long as the borrower does not fall into
default. That is, it is not possible that a borrower claims she fell in default when she
really did not and keep all the proceeds to herself. Alternatively, the contract can be
interpreted as an enforceable debt contract that consists of a lending rate offer, r;,
and the corresponding repayment schedule; »; if the project succeeds, and 0 if the
project fails.

1.3 Equilibrium

1.3.1 The Equilibrium Financial Transactions between the
Bank and the Borrowers
Section 4.1 characterises the equilibrium financial transactions. The equilibrium de-
scribes under what parameter restrictions the bank will arise endogenously in the
economy, as well as how the bank resolves the information problem.
Perfect Bayesian equilibrium is used as the equilibrium criterion, which is defined
as follows:

Definition 1.1 A perfect Bayesian equilibriwm (PBE) is a pair consisting of a triple
of strategies and beliefs such that:
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(1) The strategy of each player (i.c. the bank, S-type borrowers and R-type borrowers)

is optimal in the sense that the strategy is most preferred given the system of belief

and other players’ strategies.

(2) Beliefs are obtained from strategies and observed actions using Bayes' inference.

We focus on pure strategy perfect Bayesian equilibria for the sake of simplicity. The
following argument should go through even if the agents were allowed to take mixed
strategies, though it would complicate the analysis.

For the moment, let us consider the negotiation between a bank and the borrowers,
and leave the question of under what parameter restrictions the lenders choose to
invest via the banks. Th.. decision problem is discussed in Section 3.2.

Let V; be the value to R-types of borrowing when making ontimal acceptance/rejection
decision for lending rates offered by the bank from period ¢t onward (till she dies at the
age of T'). In what follows, the suffix ¢ for ry, 7e2, 7, and V; is omitted for notational
simplicity. Also, a prime represents next period values. For example, in period ¢, V
is used for V;, and V" is used for V;,,.

Suppose that the negotiation takes place only once; i.e. the negotiation lasts only
one stage. Then, R-type borrowers accept a lending rate r offered by the bank if and

only if

Méa(L —r)+BV'} 2 BV’

holds, or, equivalently,

r<L— ——=V (1.1)
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Define L — 3322V’ = 7. Then, the next theorem follows:

Theorem 1.1 The value of borrowing to R-type borrowers making optimal acceptance

(or rejection) decision, V;, is nondecreasing over time.

The p:oof of Theorem 1.1 is given in Appendix 1.1.

First, let us consider the case where

xH + (1 - 2)AH > (1 — x)\# (L2)
or, alternatively,
> M# - H)
H + X7 - H)

Let us define ‘ﬁ%% = »°. (1.2) indicates that the bank would choose to make
loans to the borrowers with lending rate H if it were allowed to make only one offer.
Since = and V' are nondecreasing overtime®, the bank would choose to offer H if it
were allowed to make only one offer in any period after ¢.?

For the region where the inequality (1.2) holds, let us consider the two-stage
negotiation between the bank and the borrowers described in Section 2.2. In stage 2,
both S-type and R-type borrowers accept an offer by the bank if and only if the offer

is less than or equal to their reservation value. Namely,

f:SH

$Recall that Theorem 1.1 shows V' is nondecreasing

9Recall that the fraction 1 ~ A of R-types default, and that the default history is public informa-
tion. Then, the bank screens out those with default history when it makes loans. Since A is positive
through time, the fraction of S-type borrowers, x, should increase over time.
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and

1"<1'

—

must be satisfied for S-types and R-types respectively. We assume that H < # holds;
i.e. 8 is sufficiently small. Hence, if an offer accepted by S-types, it is also accepted
by R-types.

In stage 1, S-types accept an offer r, if and only if

Sp(H — ) > 84(H — )

forecasting that ry will be offered in stage 2. As for R-types, they accept an offer r,
if and only if

5A(L — ) 2 53A(L — ry) (1.3)

again, forecasting that r; will be offered.

If r, is accepted, the game ends, and there will be no more negotiation in stage
2. Hence, suppose, without loss of generality, that r, was rejected by the borrower.
Then, regardless of the offer in stage 1, the bank offers H in stage 2. Rationally
anticipating that the bank will offer H in stage 2 if she refuses the first offer, S-types

accept r; if and only if
™ S H
while R-types accept r; if and only if

§aML - 1) > 83A(L - H) (1.4)




or equivalently,

r < (1 -6g)L +6pH (1.5)

Let us define the critical valus for the first offer »; = (1 — §5)L + 6pH.
It is clear by now that the lender chooses r, between H and r} depending on

whether §g{xH + A(1 — x)H} is greater or less than
5p(1 — x)Ar} + S3xH (1.6)

(1.6) represents the expected return from offering r{ in stage 1 and H in stage 2.
Note that R-type borrowers are indifferent between accepting and rejecting the offer
r]. Yet, the bank is better off if R-types accept r} in stage 1 as the negotiation cost
for the bank in stage 2 will be reduced. Hence, the bank makes an offer slightly less
than r}, say r; — ¢, in stage 1, which is accepted by all the R-type borrowers. In the
following, we will approximate this value with »{ without loss of generality.

Let us define

¥(x) = {6p(1 — x)Ar; + 637 H} — 5g{xH + A1 — x)H}

Inside the first bracket is the expected return for the bank from offering r; in stage 1
and H in stage 2, while inside the second bracket is the expected return from offering
H in stage 1. Hence, ¥(r) represents the difference between the two expected returns.

Taking a derivative of ¥(x) with respect to x, we have

8%(x)
Ox

=85(85 = 1)[(1 - AH = AL < 0 (1.7)

Also, we have

¥(1) = 8p(8s — 1)H < 0 (1.8)
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and

(0) = &pAr] —6pAH

= 8pA{(1-68)L+6gH - H}>0 (1.9)

Since ¥(x) is continuous in «, (1.7), (1.8) and (1.9) assure the existence of a unique
x* € (0,1) such that ¥(x*) = 0. Setting ¥(7x") = 0, x* can be solved as:

._ A1 -8s)(L - H)
= M1-6s)L+(1-N(1-08s)H

r (1.10)

Note that the value of »* is independent of time. Therefore, the outcome of the
negotiation described herein can be applied to any period.

Now, consider the case where x < x°. Then, the next theorem can be shown:

Theorem 1.2 The bank would not offer ry € (r;, L — #] in the equilibrium when

T < %°.

The proof of Theorem 1.2 is given in Appendix B.

Given Theorem 1.2, the bank chooses the first stage offer between H and r.
Hence, the bank’s strategy becomes the same as the previous case where * > #°; i.e.
the bank chooses r{ if *r < x* and H if » > »".

Given the argument above, the following set of strategies and beliefs constitutes
a PBE for all ¢:

Case 1 x > x*: Stage 1: The bank offers H; S-types accept an offer if and only if
ry < 8gry; R-types accept an offer if and only if r, < (1 - 8p)L + 6pH.
Stage 2: The bank offers H; S-types accept an offer if and only if r; < H;
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R-types accept an offer if and only if r; < #; The posterior is given by the intial

distribution of the types, x. Le. there is no updating of the belief.

Case 2 »* > x: Stage 1: The bank offers r}; S-types accept an offer if and only if
r, < 8pra; R-types accept an offer if and only if r, < (1 — 6p)L + 6gH
Stage 2: The bank offers H; S-types accept an offer if and only if r; < H;
R-types accept an offer if and only if r, < #; The posterior is given by the true

distribution of the types.

T!.e outcomes of the negotiation associated with the equilibria are given as follows:

Case 1 x > x* ( Pooling Equilibrium) : The bank offers H in stage 1, and both

S-type and R-type borrowers accept the offer. The negotiation ends in stage 1.

Case 2 x* > x (Separating Equilibrium) : The bank offers r{ in stage 1, which
is accepted by all the R-type borrowers. S-types do not accept the offer. In
stage 2, the bank offers H, which is accepted by all the S-type borrowers.

1.3.2 The Choice of an Investment Mode by the Lenders

In Section 3.1, we examined the negotiation between the bank and the borrowers.
However, the bank may not arise in the economy as the negotiation can be too costly
for the lenders relative to the gain from detecting R-type borrowers and collecting
higher lending rates from them. We now examine under what condition the lenders
choose to invest via the bank. It is clear from the discussion above that the bank fails
to exist for * > x*. There is no point in wasting negotiation costs in stage 1 of the

negotiation since the lenders can obtain the same return anyway by lending via the
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corporate bond market. In other words, the bank fails to arise in the economy when
the financial trading equilibrium is pooling. It is also likely that the lenders prefer to
invest via the corporate bond market for » which is a little less than »* since we now
need to take into account the bank’s negotiation cost in stage 1 of the negotiation.
Furthermore, it is likely that the bank fails to exist if x is very small. This is because
the expected return from lending will become closer to AL. Since the return from the
storage technology, Q, is greater than AL net of the negotiation cost, the lenders are
likely to choose to store their endowments for sufficiently small x. These predictions
are proved to be correct below.

First, the lenders choose to invest via the corporate bond market and obtain H as
a return when the production is successful if and only if the return from lending via
the corporate bond market outweighs the return from lending via the bank. Namely,

the following inequality must hold:
{6c(1 — ®)Ar} + 6ixH} < {xH + M1 — x)H} (1.11)

Solving (1.11) for x, we have

o> Sphr; — AH
=H—-AH+8phr; — 83H

Define Iﬁbﬁ%ﬂ,’l = II". II" is the value of x above which the lenders choose to

invest through the bond market. Clearly, I* < »*.1®

(L12)

Second, the lenders choose to invest in the storage technology and obtain a certain

return, Q, if and only if the following inequality holds:

Q 2 {62(1 - x))ri + 81xH} (1.13)
10 Assumption 1.3 assures that 0 < II* < 1 holds.
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or, equivalently,*

Q- 6[)1';
<
= Jp(st,H - Ar;)

Define 5—:.%:_‘%1%5 = II**, where II** is the value of x below which the lenders choose

(1.14)

to invest in their storage technology. Note that Assumption 1.2 and 1.3 assure that
the numerator and the denominator of II** are positive. Assumption 1.3 also assures

that II* > II**.

From (1.11) and (1.13), the result can be summarized as follows:

Theorem 1.3 A bank arises for x € (II"*,II*). A corporate bond market opens for
x > II*, while there is no financial transaction between the borrowers and the lenders

forx < II**.

Theorem 1.3 states that the bank arises in the economy if the fraction of R-type
borrowers is neither too large nor too small; i.e. II* > » > II°**. An alternative
interpretation of this result is that the bank arises in the economy where the degree
of adverse selection is sufficiently high.!? When the degree of adverse selection is
sufficiently high, it is likely that the return from lending via the bank exceeds the
return from investment via the bond market.

Theorem 1.3, (1.11) and (1.13) lead us to the following propositions.

Proposition 1.1 A borrower with a perfect track record obtains loans from the bank
while young, and she obtains loans from the corporate bond market when she becomnes

sufficiently old.

11 Agsumption 1.3 assures that 0 < II** < 1 holds.

$3Note that the degree of adverse selection is not proportional to the level of x. The absolute
distance between the fraction of S-type (equivalently, R-type ) borrowers and 1/2 represents the
measurement for the degree of adverse selection. :
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This proposition interprets Theorem 1.1 in the context of life cycle of borrowing by
a single borrower. Suppose that x € (II**,II*). Then, the lenders and borrowers
engage in financial transactions, and a borrower obtains loans from the bank. As
time passes, the proportion of S-type borrowers of the same age increases due to the
observability of the default histories by the lenders. If the borrower continues to have
a perfect track record, namely, no past default, she keeps on receiving loans from the
bank. Eventually, the fraction of S-type borrowers reaches II*. Then, lenders start
making loans to the borrower directly through the bond market. Lenders consider
that the borrower is credible enough, i.e. the borrower is S-type with sufficiently
high probability, and they make loans to her without negotiation since the return
from direct lending through the bond market exceeds the return from lending via the
bank net of the negotiation cost. From that period on, the borrower continues to

receive loans via the bond market as long as she does not defauit.

Proposition 1.2 The bank is more likely to arise in the economy when the negotia-

tion cost is cheaper.

This proposition can be verified by examining an effect of varying the negotiation
cost of the bank on II* and II**. From (1.11) and (1.13), we obtain

onr
E >0 (1'15)
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respectively. (1.14) and (1.15) indicate that the parameter space for » in which
the bank arises endogenously shrinks both from above and below. An alternative
interpretation is that the bank becomes less likely to emerge endogenously as it loses

its bargaining power against the borrowers.

Proposition 1.3 The bank is more likely to arise in the economy when the negotia-

tion cost for borrowers is higher.

This proposition can be verified by taking derivatives of II* and II** with respect to
8p. From (1.11) and (1.13), we have

oae
5?; <0 (1.17)
an--
—8—6-;- >0 (1.18)

(1.16) and (1.17) indicate that the parameter space for x in which the bank arises
endogenously expands both from above and below. The intuition underlying this
proposition is as follows: The higher negotiation cost for the borrowers implies the
weaker position of the borrowers at the negotiation table against the bank. Hence, if
the negotiation cost is higher for the borrowers, they must contract for higher lending
rates. Therefore, as the borrowers’ negotiation cost becomes higher, the lenders’
expected return from lending becomes higher given their own negotiation cost, and,
hence, the lenders are more likely to invest via the bank.

The next proposition completes the comparative static exercises:
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Proposition 1.4 The bank is more likely to arise in the economy when (a) the rate
of return from the safe project is higher, () the success probability of the risky project
is lower, and (c) the return from the storage technology is lower.

In order to verify (a), (b) and (c), take the derivatives of II** with respect to H, A
and Q. From (1.13),

ou-‘
37 <9 (1.18)

a (L
o <0 (1.20)

Q% >0 (1.21)

Hence, Proposition 1.4 has been proved. The intuition for (a) to (c) are given respec-
tively as follows:

(a) If the return from the safe project is higher, the lenders will be willing to
engage in the negotiation with the borrowers for some interval of x below II**. This
is because the expected return from negotiation will outweigh the negotiation cost
plus an opportunity cost (the return from storage technology), the negotiation cost
being fixed.

(5) A greater value of A implies that the risky project is safer, i.e. the expected
return from an R-type borrower is higher. Then, the lenders are more willing to
engage in negotiation with borrowers rather than to invest in the storage technology

for the same reason as in (a).




28

(¢) A greater value of Q means a higher opportunity cost for investing via the
bank. Hence, the higher the return from the storage technology, the more unlikely

the bank arises in the economy.
1.3.3 Equilibrium Dynamics

So far, the evolution of financial trading arrangements within the life cycle of a single
borrower has been explored. Section 3.3 analyses the evolution of a financial system
in which a variety of ages of borrowers are coexisting. In this subsection, the subscript
t denotes the period of time and not the age of borrowers.

Let ¢t* be the time period such that
Heey < II* < xge (1.22)

(1.22) indicates that no borrower has access to the corporate bond market before
period ¢£°; namely, no borrower has a sufficiently long perfect track record to borrow
via the corporate bond market before period ¢°.

Note that, in each period, borrowers with a perfect track record receive loans.
Also, since the supply of funds exceeds the demand for funds throughout, there always
exist funds leftover to the lenders. Those funds are invested in the storage technology.

The following summarizes the evolution of the financial system (See Figure 1):

Period 1 to t* : No borrower has yet established sufficiently good credibility to get

access to financial transactions via a corporate bond market.

Period t* + 1 to T: Some proportion of borrowers with perfect track records get

access to the corporate bond market. The proportion of loans financed via the
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corporate bond market increases from ¢* + 1 to T. The evolution of a financial

system in this phase can be interpreted as the movement towards securitization.

Period T + 1 onward: The economy reaches a stationary phase at period T + 1.
The age distribution of borrowers who engage in alternative mode of financial
transactions remain constant from period 7'+1 on. The banks lend to borrowers
who do not have access to the corporate bond market due to their insufficient,

although perfect, track records.

Recall that ¢* and T are the duration of the bank-loan relationship (i.e. how long a
borrower must raise funds via the bank) and the life span of the borrowers respectively.
Since T is given exogenously, ¢* alone specifies the dynamics of a financial system. In
particular, the slower transition of a financial system results from the longer duration
of the bank-loan relationship. Hence, the remainder of this paper focuses mostly
on the duration of bank-loan relationships rather than the transition of a financial
system itself.

Asindicated in the introduction, the equilibrium dynamics demonstrate the move-
ment towards securitization. Specifically, the fraction of funds financed via the banks
dimin‘shes from period ¢* + 1 to T. In fact, the securitization movements in financial
markets are commonly observed in some industrialised countries such as the U.S.
and Japan. For example, Cargill and Toyama (1992) argues that “the transition of
Japanese finance can best be thought of as a process of securitization in the sense
that a shift is occurring from bilateral, negotiated, or customer-based ways of ob-

taining liquidity to methods that rely on the exchange of assets for liquidity in open,
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less regulated, and wide-participation markets.” (p.367) In order to illustrate this
phenomenon, they modify time series data from flow of funds accounts published by
Bank of Japan from 1954 to 1985, and demonstrate how the role of negotiated trans-
actions have declined for that period. (See Cargill and Royama (1988), chapter 2 for
details.)

As for the U.S. financial markets, Baer and Mote (1992) found that commercial
banks’ share of total business financing has fallen from about 60 % in 1800 to roughly
20 % in 1989. They argue that “since the turn of the century, commercial banks
have lost market share in commercial lending to a variety of other types of financial
institutions” (p.476), and that “throughout the 1970s and 1980s, the role of banks in
the financial system has been subject to continuous change as the funding of consumer
and commercial credit has shifted from the banking industry to the capital markets.”
(p.530)

Note that, although the model predicts that the proportion of funds financed via
banks decreases over time, it does not necessarily imply that banks will eventually
lose all their market share in commercial lending in the future for two reasons. First,
as the model predicts, there is always substantial information asymmetry between
lenders and borrowers with short track records. In fact, the proportion of bank
lending to middle size and small companies as well as consumer loans are increasing
lately. Second, the banks would not lose their cus’omers as long as the lending rates
are tied to market interest rates. Loans tied to market rates are especially attractive
to smaller firms which do not have access to money markets as they are an alternative

to commercial paper.
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In fact, in Japan, it is shown by Cargill and Royama (1988), (1992) that the
proportion of bank loans did not decrease for the period 1954 to 1985 regardless of
the current movement towards securitization. Cargill and Royama (1992) argue that
“it may be too early to predict further declines in the indirect finance ratio and, in
any event, the securitization process does not necessarily mean the demise of financial
institutions-only a change in their nature of the relationship to borrowers.” (p.367)
Also, according to Baer and Mote (1992), in the U.S., “although commercial banks
have lost their dominant position in lending to the largest corporations, they retain
much of their advantage as unsecured lenders to small and medium-sized businesses.
Moreover, they have long been the leading suppliers of consumer credit and recently
overtook the savings and loans associations as the leading source of new residential
mortgage loans.” (p.481) Furthermore, they predict that “in conjunction with their
growing off-balance-sheet activities and their expansion, through nonbank subsidiaries
of their holdir~ companies, into new activities, these facts suggest that banks are
likely to remain the most important financial institutions in the United States for

some time to come.” (p.481)

1.4 The Evolution of a Financial System with an
Incentive Effect

So far, the default history is the only public information which reveals the type of
borrowers. In this section, we examine the evolution of a financial system when lend-
ing rates accepted by the borrowers in the last period are also publicly observed with

probability 1—p € (0, 1); i.e. the bank can catch some fraction of R-type borrowers as
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a result of financial transactions in the previous period. This modification is intended
to ca: .ure the fact that banks obtain information about their customers from previ-
ous financial transactions and utilize it to alleviate information problem for the sake
of current and future transactions. Namely, the banks can capitalize the information
obtained from the previous financial transactions. Also, the partial unobservability
of previously accepted lending rates proxies for the reality that banks obtain a set of
observations from financial transactions, yet, they are not capable of telling the exact
type of the borrowers due to some missing information or their limited ability.

In this case, credits are rationed away from fraction 1 — p of borrowers who have
accepted an offer by the banks in stage 1 of the negotiation along with those who
have defaulted before.

Should the negotiation take place only once, R-type borrowers would accept an
offer if and only if

Mép(L ~r)+ pBV'} > BV’
should hold, or, equivalently,
B 1 ,
< —
r<L-F(G -V

Let us define L — %(-} —p)V’' = 7. Now, suppose that the bank were allowed to make

an offer only once at period £. Then, the bank would choose to offer H if
#H + (1 - n)AH > (1 — x)A#

Let x*** be a fraction of S-type borrowers such that

2 H + (1 - 2")AH = (1 - 2"°))7
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As in Section 3.1, the following theorem needs to be verified:

Theorem 1.4 When the lending rates accepted by the borrowers in the last period

are partially publicly observable, V; is nondecreasing over time.

The proof of Theorem 1.4 is given in Appendix D. Theorem 1.4 assures that the bank
would choose to offer H if it were allowed to make only one offer in any period after
x teached x*** (See Section 3.1 for the detailed argument).
Now, suppose, in current period, # > x***; i.e. suppose that the bank would offer
H if it were allowed to make an offer only once. Furthermore, suppose, without loss
of generality, that the offer in stage 1, ry, was rejected by a borrower. Then, the bank
offers H in stage 2. Anticipating that the bank offers H in stage 2, R-type borrowers
accept the offer in stage 1 if and only if the following incentive constraint is satisfied:
M8s(L — 1) + pBV'} 2 M8p(L - H) +BV'} (1.23)
The right hand side of (1.22) has additional term ABV’ because the borrower can
reach the next period with probability A without losing her credibility. On the other
hand, the left hand side of (1.22) has additional term ApBV’ because, if the borrower
accepts r;, she can reach the next period with probability Ap without losing her
credibility; i.e. she reaches the next period if her project succeeds and if her type is
not revealed by the outcome of financial transactions in the last period. The perfect
track record in this section is defined as no default history and no observation of
accepting an offer greater than H in the last period.

(1.22) can be solved for 7, as follows:

ry <(1-6B)L+6pH - (1 - P)zﬁ;vl
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Let us define
rit = (1- 6g)L + 8aH — (1 -p)gﬂ;V' (1.24)

Following the argument in section 3.1, if the lenders choose to invest via the bank,
the equilibrium outcome of the negotiation between the bank and the borrowers turns
out to be separating. Namely, R-types accept r;" in stage 1, and S-types accept H
in stage 2.

The following propositions are now ready to be verified.

Proposition 1.5 When lenders choose to make loans via the bank, the equilibrium
lending rate offered in stage 1 of the negotiation is lower in the case where both the
default history and some fraction of lending rates accepted by the borrowers in the last

period are publicly observable than in the cuse only default history is observable.

From (1.4) and (1.23), obviously, the stage 1 offer without the incentive effect, r;, is
greater than the stage 1 offer with the incentive effect, r;*, by (1 — p)éV’ . Hence,
the proposition holds.

The statement in Proposition 1.5 is quite intuitive. If the lending rate accepted
by an R-type borrower is observable with some positive probability, the borrower
becomes more reluctant to accept an offer in stage 1. This is because the acceptance
may reveal her type, which results in the cut off of loans to her thereafter. Hence,
the bank must set the offer in stage 1 sufficiently low so that it induces R-type

borrowers to accept it. In other words, the gain from accepting the offer in stage 1,

A{6g(L — 1)+ pBV'}, must balance with the benefit from accepting the offer in stage
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2 plus keeping the future profit opportunity with probability one net of negotiation
cost; i.e. A\{8§3(L — H) + BV'}.

Note that r;* is decreasing in 8. This is because 3 represents patience of the
borrowers. The more patient an R-type is, the less he is willing to accept a high
lending rate in stage 1 of the negotiation. In other words, the high 8 strengthens
the bargaining power of the R-type at the negotiation. Also, r;* is increasing in p.
In particular, lim,.; r{* = (1 — §p)L + g H. Namely, in the limit, the optimal offer
converges to the offer made when default history is the only public information. This
is because, the more likely the bank can detect R-type borrowers as a consequence of
financial transactions in che last period, the more reluctant R-type becomes to accept

the offer in stage 1.

Proposition 1.8 Given sufficiently large T, a lending rate offered in stage 1 of the
negotiation between the dank and the borrowers decreases through time if some fraction
of lending rates accepted by the borrowers in the last period are public information.

Equation (1.23) says that r;” is a function of V’. Since it is shown in Theorem
1.4 that V; is nondecreasing over time, clearly, ri* is nonincreasing over time. In
particalar, #* strictly decreases over time when the lenders make loans through the
bank. Hence, Proposition 1.6 holds.!?

The result in Proposition 1.6 differs from the one in Section 1.3 where the incentive
effect was not considered. When lending rates accepted by the borrowers in the last

period are not publicly observed, the lending rate offered in stage 1 of the negotiation

13This is because V; is strictly increasing in the region where the negotiation takes place between
the bank and the borrowers. It is shown in the proof of Theorem 1.4.
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between the bank and borrowers remains constant through time, namely, »; = (1 —
ép)L + 6pH for all ¢. The result herein is more consistent with the observation in
financial markets that older firms have access to cheaper credit.

Note that the following expression for V;, t < 7, is obtained by solving the deffer-

ence equation given in Appendix 1.3:

- ey L 1= (1 A8{1+ 65(1 = )™t
Ve=[28{1+6p(1-p)}I""V; + (LT Sa(f- o) K  (1.25)

where

_A8(L-H)
Vo= 1-78

K =L-{(1-6s)L+ésH}

(1.24) indicates that V; is increasing in L, A and §p while it is decreasing in H.!* Since
an increase in V; means decrease in r;*, the results indicate that R-type borrowers
become more conservative, or patient, in response to the increase in L, A and §p and
the decrease in H. In other words, with those changes in the variables, the incentive
effect works more strongly; i.e. R-type borrowers become more reluctant to accept
higher lending rates offered by the bank. In fact, these comparative static results
are quite intuitive. First, either the increase in L or A, or the decrease in H, or any
combination of the three, should results in increase in R-types’ conservativeness. This
is because those changes increase the expected gross payoff to R-types, i.e. A(L - H).

Second, reduction of the negotiation cost to R-types, i.e. the increase in §5, makes

4The comparative static results can be verified by taking derivatives of V; with respect to those
variables. The derivation can be provided by the author on request.
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current value of future profits stream greater, and, hence, makes the R-type borrowers

more conservative.

Proposition 1.7 The duration of bank-loan relationships between the bank and the
borrowers is shorter in the case both default history and some fraction of lending rates
accepted by the borrowers in the last period are publicly observable than in the case
only default history is observable.

Since the proportion of S-type borrowers increases not only because the fraction A
of R-types default, but also because the fraction 1 — p of R-type borrowers accept
an offer in stage 1 and will never obtain any funds in the future, » increases faster if
the lending rates accepted in the last period become components of the track record
along with default history. In fact, if default history is the only public information,

speed of the change is given by

- e 1
('H-l/'l) = T+ 4\(1 — ',‘) : ;‘
1

On the other hand, if both default history and some fraction of lending rates accepted

in the last period are public information, it is given by

- _ e . .1_
(Rea/me)™ = ®+pA1 — 7)) =,
1

e YT (1.27)

Since 7, + A(1 — 7)) > n, + pA(1 — ), (1.25) and (1.26) indicate that (meyy/%e)™ >

(®e41/%¢)". Thus, the proposition has been proved.
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Note that the right hand side of (1.26) is decreasing in p. This means that the
duration of a bank-loan relationship lasts longer when the information revealed by
the outcome of previous financial transactions is less indicative of the types of bor-
rowers. Since the speed of the transition of financial system is positively associated
with the duration of bank-loan relationships, this indicates that the movement of a
financial system towards securitisation can be accelerated by strengthening disclosure
requirement of companies’ information about their financial transactions.

In particular, suppose p = 0. In this case, the bank-loan relationship lasts only for
one period. Recall that the outcome of the negotiation is completely separating when
financial transactions take place; i.e. different type of borrowers accept a different
lending rate. Therefore, after the first negotiation took place, there is no information
asymmetry between the bank and the borrowers, and, hence, there is no demand for
the existence of the bank as a devise to resolve the information problem that prevails
between the lenders and the borrowers. Hence, the banks would engage in negotiation

only with age one borrowers if p = 0.

1.5 Conclusions

A model has been built to explain the evolution of a financial system from a bilateral
trading oriented system to a market-based trading oriented one which is interpreted
as the current movement towards securitization. In the analysis, the bank arose en-
dogenously to resolve #2 information problem between the lenders and the borrowers,

which derived the evolution of adverse selection in financial markets, which, in turn,

resulted in the evolution of a financial system.
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We also examined the evolution of a financial system when lending rates accepted
by the borrowers in the last period as well as default history were publicly observed.
A nontrivial incentive effect on the risky borrowers emerged in this case. It was
shown that lending rates offered by the bank in stage 1 of the negotiation would be
lower, and that the duration of bank-loan relationships between the bank and the
borrowers would be shorter. The model also exhibited the dynamics of equilibrium
lending rates. It was shown that the lending rates offered in stage 1 of the negotiation
decreased through time as the borrowers became more credible and obtained more
bargaining power against the lenders through time.

There are a few ways to extend the current analysis. First, the negotiation model
of financial transactions can be used in highlighting the role of financial deepening,
or the importance of well-functioning financial intermediation, in the context of a dy-
namic model. It is often said that credit markets in developed countries successfully -
mitigate information problems so that investments are efficiently allocated to more
productive borrowers, and, hence, lenders receive a higher rate of return, which, in
turn, results in higher saving, higher capital accumulation, and faster growth. The
current model can be used to rationalize this conventional argument in the develop-
ment economics literature. Chapter 2 of the thesis attempts to extend the analysis
in this direction.

Second, recall that, in the current analysis, the movement towards securitization
was described by the evolution of proportions of the borrowers financed via the bank

and those financed via bond markets. However, in reality, it is common that firms raise

funds both via banks and via markets. A dynamic model of capital structure with
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reputation and an incentive effect may be constructed to describe the securitization

in financial markets. These topics are left for future research.




Appendix 1.1

We focus on the limiting case where T — 0o because the life expectancy of an R-
type would have to be taken into account if T were too short. For example, if T is
finite and if B is sufficiently close to 1, then the value of borrowing to the R-type is
greater when she is younger just because her life expectancy is longer when young.
The assumption does not lose generality because the following argument should go
through for 3 sufficiently close to 1 and finite T.

Let T be the age of a borrower when they get access to the bond market for the

first time in her life. Then, forany ¢t > 7,

Vi = ML-H+O8)(L-H)+(A8(L-H)+...

_ M(L-H) (1.28)

1-28
Namely, Vi = Vi, forallt > 7.

With this result in mind, suppose that, at any ¢ > , Viyy > V; bolds. To prove
Theorem 1.1, we need to show V; > V;_, holds as well. From the result obtained
above, V;,; > V; holds for any t > r. Hence, assume, without loss of generality,
{ < 7. Namely, the bank and the borrowers engage in negotiation in period r.

From the result obtained in the remainder of Section 1.3, we have
Vics = ABV, +A85(L—1}) (1.29)
= MV,+AlL-{(1-6g)L +6gH}]

(1.30)

where A3V, is the current value of expected future profits, and A[L—{(1-6p)L+6s H}]
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is the expected profit from borrowing in this period. Define A[L—{(1-65)L+8pH}] =
K. Then,

AﬁVf-l + K
AB{M\3V, + K} + K

= (M)'V; +(1+ AB)K

Similarly, we obtain

Vf = Vt—(fv‘)
AW+ (1 428+ (08 +... + (A8 1}k
- r—f

= AVi+ K

= A0y -y, + L8

Y -K}+K

Substituting (1.33) into (1.35) and (1.36),

— (ra\r—E
Vi-Via = (1-28)-(A)~V +(1-28)- -‘-—11}%—

= (M) M(L - H) - A63(L - )} >0

.K-K (133)
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Appendix 1.2

The proof partially follows Fudenberg and Tirole (1983).

Let w3 denote the posterior belief that the borrower is an S-type conditional on
the rejection of an offer in stage 1. Suppose r, € (r;, L — l-'j‘f.—V'] is offered. Then,
we want to show that an R-type cannot reject or accept this offer with probability
one.

Suppose, by way of contradiction, that the R-type rejected ry € (rf, L— 132 2V
with probability one. Then, the posterior of the bank, 3, would remain the same as
its prior, . Since r < x** holds by assumption, the bank would offer L — liag%V’
in stage 2. However, if it were the case, the R-type would be strictly better off if he
accepted the offer in stage 1, contradiction.

Next, suppose that the R-type accepted r; € (r{, L — 132 £ V"] with probability
one. Then, the posterior of the bank, x;, would become 1, and, hence, the bank
would offer H in stage 2. However, if the R-type should anticipate that the second
stage offer will be H, then, he would be better off by not accepting the offer in stage
1 because he is indifferent between accepting H in stage 2 and accepting r] in stage
1, contradiction.

Therefore, r; € (r;, L — 3322 V'] cannot be aa equilibrium offer in stage 1 when
T < T,

Q.ED.




Appendix 1.3

The proof of Theorem 1.5 essentially follows the proof of Theorem 1.1 given in Ap-

pendix 1.1. We only need to replace r* in (1.34) with r**. Then, we have

Veer = MV, 4+ ML-r

i

AV, + ML — 0 4+ (1 - p)f;v'

AB{1 + 65(1 — p)}V, + ASH(L — 7})

Hence, we have obtained the same expression for V,._; as the one obtained in Appendix
1.1 except AS is now replaced by A3{1 + 65(1 — p)}. The rest of the argument follows
Appendix 1.1, and, hence, omitted.

Q.E.D.
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Chapter 2

Financial Deepening and
Economic Growth

2.1 Introduction

It has long been recognized that financial deepening, or well-functioning financial
intermediation, plays an important role in promoting economic growth (see Gurley
and Shaw (1967), Shaw (1973), McKinnon (1973) for example). In particular, it
is argued that, in developed countries, the credit markets successfully mitigate in-
formation problems so that investments are efficiently allocated to more productive
borrowers. By successfully resolving information problems, lenders receive a higher
rate of return, which, in turn, results in higher saving, a higher capital accumulation,
and hence, faster economic growth. Little work has been done, however, in explaining
how the degree of information asymmetry and intermediation technology affect the
rate of economic growth.

The purpose of this chapter is to study the role of financial deepening in the con-
text of a dynamic model. Although the degree of financial deepening can be measured

in various ways, we interpret it as two ways; (1) resources spent on intermediation
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services, or (2) the evolution of credit markets from those with substantial degree of
adverse selection to those with no adverse selection, i.e. credit markets with complete
information.! In particular, the model economy consists of two types of borrowers,
risky and safe, whose types are unknown to lenders. The degree of adverse selection
is measured by the distribution of the types among the borrowers.

In the model, the type of financial trading arrangement is determined endoge-
nously. The financial trading arrangement can be open market (corporate bond mas-
ket) trading, bilateral trading via a bank, or no trading at all, depending on the
degree of financial deepening defined as above. The baak, if it arises in the economy,
engages in a negotiation with borrowers over lending rates. In the course of the ne-
gotiation, the bank sorts out the borrowers based on their types, and, the resulting
outcome exhibits a separating equilibrium where the risky borrowers accept a high
lending rate offer while the safe borrowers accept a low lending rate offer. In order
to describe the negotiation process, a sequential bargaining model with incomplete
information is used (see Fudenberg and Tirole (1992) and Osborne and Rubinstein
(1990) for example).

There are two major predictions derived from the current analysis. First, the bank
arises in the economy if the degree of adverse selection is sufficiently high and if the
negotiation cost is not too high. If the proportion of the safe borrowers is sufficiently
high, a corporate bond market emerges as a way of conducting financial transactions,

whereas, if the proportion of the safe borrowers is sufficiently low and the negotiation

10ther measurements are the gap between the yield on low-risk bank loans and bank deposits,
the incidence of credit rationing, the existence of financial intermediaries, the ratio of a country’s
financial assets to its GDP, etc..
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cost is sufficiently high, there is no direct financial transaction between borrowers and
lenders.?

Second, it is shown that financial intermediation fosters the rate of economic
growth since it resolves the information problem between the lenders and borrowers,
and allocates more capital to safe borrowers, whereas, without intermediation, each
lender invests his/her capital randomly to the borrowers via the corporate bond mar-
ket. In fact, it is shown that the existence of the bank initiates perpetual growth
which would not be attained without a bank.

There are a few papers related to the current analysis. Bencivenga and Smith
(1991) constructs an endogenous growth model and examines the conditions under
which the advent of a bank promotes the rate of economic growth. The bank in
their paper reduces investment in liquid assets relative to the one in the economy
without a bank where each lender must insure against unpredictable liquidity needs
by himself/herself. Cooley and Smith (1991) constructs an endogenous growth model
in which banks promote economic growth by encouraging specialization in the sense
that some fraction of agents invest in education to obtain higher skills, borrow to put

capital in place, and operate firms after completing the education, while the other

3These facts have been pointed out by many authors. For examplc, Bencivenga and Smith (1988)
indicates that it is often discussed in the context of preindustrial nations prior to the development
of intermediaries that “a good deal of investment is in the form of inventories or other highly
liquid (but not very productive) assets * [p.10]. Purthermore, they indicate that, “under shallow
finance, self-financed investments (unintermediated finance) are the predominant form of investment”
(p.11]. On the other hand, it is well-known that financial structure of developed countries have been
characterised by the movement toward securitisation for the last 10 to 20 years. That is, “financial
structures appear to be converging into structures that permit competitive and market forces a
greater role in the financial system than previously” [Cargill and Royama (1988), p.1]. That is, in
the developed countries, securities have been replacing bank loans as a way of conducting financial
transactions.




49

agents concentrate on working for firms. The current analysis differs from those
papers in that the model herein explores the role of banks as a device to resolve the
information problem in the context of economic growth. Also, this chapter develops
an information-based banking model that captures the bilateral feature of financial
transactions which in itself is interesting.

The rest of the chapter is organized as follows. Section 2.2 describes the environ-
ment of the model and the bilateral negotiation between the bank and the borrowers.
Section 2.3 studies the equilibrium of the model. First, the equilibrium outcome of
the negotiation is analyzed, and, then, equilibrium dynamics are examined. Section
2.4 examines economic policy interventions which initiate economic growth. Section

2.5 concludes the paper.

2.2 The Environment

2.2.1 The Borrowers

There exist a finite number, n, of borrowers in an economy. (he is used for a lender,
and she is used for a borrower hereafter.) A proportion v of the borrowers are safe
(5—type) and the remaining proportion 1 — x are risky (R—type) through time. The
proportion of S-types is assumed to be public information.

Each borrower has access to the following production technology which converts

capital good, k,, into output, y,:
Ve = . f.(kl)

where f : R, — R, is continuous and homogeneous of degree one, and I is an index
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function which takes one of two values: 0 or 1. The superscript i of the production
function denotes the type . f the borrower; that is, i = S (i = R) for safe borrowers
(risky borrowers). It is assumed that /5 = 1 and that I® = 1 with probability
A (0 < A< 1)and I® = 0 with probability 1 — A. A represents the probability of
defaulting. In this sense, an S-type (an R-type) has access to a safe (risky) production
technology.

It is assumed that fR(k) > f5(k) and f5(k) > AfR(k) hold for all k. The first
inequality says that the level of output by R-types exceeds that by S-types if the
production turns out to be successful. The second inequality says that the expected
output by S-types is greater than that by R-types. Also assumed is that f(0) = 0
and limy_, f¥(k) > F for any i where F is a positive finite number.> The prime
denotes the derivative with respect to k. The restriction used herein is a necessary
condition to derive perpetual growth in the current analysis.*

Note that all the capital used by the borrowers are owned by the lenders; that
is, the borrowers own nothing. Hence, if the type of a borrower is completely known
to the lenders, all the output is returned to the lenders and the borrowers obtain no
benefit. However, we assume that the type of each borrower is private information
held by the borrower. In other words, the lenders cannot observe the exact type of

a borrower. The only information available to the lenders is the degree of aggregate

3These restrictions on the production function are different from the assumptions that are usu-
ally used in the standard neoclassical growth model. Contrary to the current assumption, the
standard neoclassical growth model assumes that the Inada conditions are satisfied; i.e., £(0) = 0,
limg_.0 f/(k) = 0, and limg_.o f'(k) = 0o0. These conditions along with the standard properties
of technology and preference result in the well-known steady state property of neoclassical growth
model.

#The mode] used herein is a simple version of Jones and Manuelli (1990).




51

uncertainty, i.e. the distribution of the types of the borrowers. Assuming that the
borrowers attain utility by consuming the output, an adverse selection problem may
arise in the economy due to the information asymmetry between the lenders and
borrowers; namely, in an equilibrium, an R-type borrower may report that she is an
S-type so that she is able to keep fR(k) — £5(k) to herself. As we vary the exogenous
parameter x and the cost required for the negotiation, we obtain a family of dynamical

economies that differ from each other in their rate of growth.

The Lenders

There exist a continuum of identical infinite-period-lived lenders of measure 1 in the
economy. Each lender has access to a constant returns to scale storage technology
that converts k units of capital good into D(k) units of consumption good at the end
of period. Hence, the lender chooses whether to invest his capital to the borrowers or
store it himself at the beginning of each period. The following assumption is made

for the storage technology:
Assumption 2.1 f3(k) > D(k) > AfR(k)

The first inequality of the assumption states that the return from lending to an S-
type exceeds the return from investing in the storage technology, while the second
inequality states that the return from lending to an R-type is strictly less than the
return from investing in the storage technology in expected terms.

If a lender decides to lend to a borrower, then, the timing of production, con-

sumption and investment can be described as follows. In each period, a representative
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lender lends his entire capital stock, &k, to the borrowers, receives return, r,, from
them, consumes some, ¢;, and accumulates the rest as capital, k., for the next pe-
riod. The lender has preference over intertemporal consumption sequences, {c¢}2,,

which is represented by the following additively separable utility function:

Ulco,cr, ) = Eioﬂ‘u(q)

where 3 is a discount factor and 0 < # < 1, and u : R, — R is twice differentiable,
strictly increasing, strictly concave, and lim._.o #'(c) = co. With this preference, the
representative lender decides how to allocate the return from investment between
current period consumption and the next period investment in each period. There is
no depreciation of the capital.

The lenders choose whether to make investment through a bank or a security
company (i.e. corporate bonds market). It is assumed that the establishment of the
two businesses requires a cost. Hence, the lenders choose to collude and establish a
single intermediary, a bank or a securities company, to economise on the set up cost.
In the following, however, we approximate the set up cost by zero for the sake of
simplicity. The rest of the arguments should go through with a positive set up cost.

If the investment through bank is chosen by the lenders, the bank negotiates over
lending rates with the borrowers in order to detect the type of the borrowers and,
in effect, alleviate the degree of adverse selection in the credit market. The lender
must pay all the costs that arise in the process of negotiation. It is assumed that
the lenders are sufficiently risk averse so that the bank as a delegated agent of the

lenders prefers to negotiate with all the borrowers regardless of the cost that incurs
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over the course of negotiation. The detailed description of the negotiation is provided
in Section 2.1.2.

When investment is made via the corporate bond market, the investment can be
fully diversified. Further, it is assumed that there is no restriction on the minimum
purchase of bonds. Hence, even though there is uncertainty in the financial market,
the lenders obtain a certain return whichever investment mode is chosen.

In summary, the lender’s problem is expressed as follows:
max Y f*u(c) (2:1)
¢=0
subject to

etk <e

where ey = kg is given. e, represents the return from investment net of the negotiation

cost. The exact expression for e, is given in Section 3.2.

Financial Intermediation

This subsection describes the negotiation between the banks and the borrowers. A
version of Fudenberg and Tirole (1983)’s sequential bargaining model is used to de-
scribe the bilateral negotiation.

If the lender chooses investment via the bank, the negotiaiion between the bank
and the borrowers takes place in the following way. The bank and the borrowers meet
at the beginning of each period, and they negotiate over lending rates. Under the

incomplete information, the bank’s knowledge about the type of the borrower may
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change over the course of the negotiation process, which is interpreted as information
production in the context of the current analysis. The negotiation is allowed to last
for up to two stages, within which the borrower’s type may be detected.

It is assumed that neither the lenders nor the bank can observe the history of
financial transactions of each borrower; i.e. history of default, history of lending rate
accepted by the borrowers, etc.. Therefore, the negotiation between the bank and
the borrowers remains the same through time. Due to the unobservability of the past
financial transactions, the borrowers do not take into consideration reputation effects
on their future bargaining position against the bank when they choose their current
strategy.

It is assumed that the payoff to the lenders is discounted by 6{ while the payoff
to the borrowers is discounted by 8’5, where the superscript j denotes the stage of
the negotiation at which the bank and the borrower reach an agreement. In other
words, the lenders (respectively, borrowers) must spend 1 — §; (respectively, 1 — &3)
as a negotiation cost when an agreement is reached in stage ;.

Furthermore, we make the following assumption:
Assumption 2.2 (D/H)'/? < §; < 1/H[AH + {(1 — 65)L + 6 H} — H]

where H = f5(k) and L = fR(k). Assumption 2.2 states that the negotiation cost
for the lenders is neither very cheap nor especially costly. The first inequality assures
that the corporate bond market arises endogenously if the proportion of S-types are
sufficiently large. The latter inequality, on the other hand, assures that the bank

arises endogenously if the degree of adverse selection is sufficiently high.
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The timing of the negotiation between a bank and borrowers in period ¢ is de-
scribed as follows. After receiving deposits, i.e. capital, from the lenders, the bank
makes the first offer, ¢y, to each borrower, knowing the distribution of the types of
the borrowers at the beginning of the period. Subsequently, each borrower either
accepts or rejects the offer. If it is accepted, the negotiation ends in stage 1. If
rejected, however, the bank makes the second offer, ri3, to each borrower who has
rejected r, in the previous period. In the second period, the offer depends on the
previously rejected proposal; namely, the bank updates its belief about the type of
the borrower. The revision of the belief must be consistent with Bayesian inference,
and the updated belief is denoted by x;. Given the second offer, each borrower either
accepts or rejects it. If accepted, a financial transaction takes place. If r~‘ected, the
bank and the borrowers reach disagreement, and no loan is made.

It is assumed that the outcome of the production by each borrower cannot be
observed by the bank. Hence, the lending rates cannot be determined contingent
upon outcomes.® Also, it is assumed that the loan contract which specifies a lending
rate is enforceable as long as the borrower does not default. Namely, it is not possible
that a borrower untruthfully report she defaulted so as to keep all the outcomes for

herself.

51¢ is not necessary to assume the unobservability of the outcome. The contingent contract is not
possible even when the outcome is observable by both the banks and the borrowers if it is impossible
to validate the observation in court, or if it is too complex to write the contingent contract due to
a large number of states of the economy.
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2.3 Equilibrium
2.3.1 Negotiation between the Bank and the Borrowers

In Section 3.1, we examine the equilibrium outcome of the negotiation between a
bank and the borrowers. The lenders’ choice of an investment mode among the three
(i.e. the investment via the banks, the investment via the market, and the investment
in the storage technology) is discussed in Section 3.2.

The equilibrium criterion we use is perfect Bayesian equilibrium which is defined

as follows:

Definition 2.1 A perfect Bayesian equslibrium (PBE) is a pair consisting of a triple
of strategies and beliefs such that:

(1) The strategy of each player (i.c. the bank, S-type borrowers and R-type borrowers)
is optimal in the sense that the strategy is most preferved given the system of belief
and other players’ strategies.

(2) Beliefs are obtasned from strategies and observed actions using Bayes’ inference.

We focus on pure strategy perfect Bayesian equilibria for the sake of simplicity. The
following argi_nent should go through even if the agents were allowed to take mixed
strategies.

In the following, the suffix ¢t for H, L, r, and r; are omitted for the sake of
notational simplicity.

First, consider the case where

xH+ M1 -x)H>(1-7%x)AL (2.2)
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or, equivalently,

S ML H)
H+ ML - H)

and define x* = ,ﬁg—h (2.2) indicates that the bank would choose to make loans
to the borrowers with an interest rate H if it were allowed to make only one offer.
In stage 2, both R-type and S-type borrowers accept an offer made by the bank

if and only if the offer is less than or equal to their reservation value. Namely,

and

must be satisfied for S-types and R-types respectively. Since L > H, any offer
accepted by S-types is also accepted by R-types.
In stage 1, S-types accept an offer r, if and only if

6p(H —r\) > 83(H — 1)

forecasting that r; will be offered in stage 2. As for R-types, they accept an offer r;
if and only if

SsA(L —7;) > BA(L — r5) (2.3)

again, forecasting that r; will be offered.
If r, is accepted, the negotiation ends, and there is no further negotiation in stage

2. Hence, suppose, without loss of generality, that ry was rejected by a borrower.
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Then, regardless of the offer in stage 1, the bank offers H in stage 2. Rationally
anticipating that the bank will offer H in stage 2 if she refuses the first offer, an

S-type accepts r; if and only if
rn<H
while an R-type accepts r, if and only if
SpML — 7)) 2 53)M(L — H)
or equivalently,
r <(1-6g)L +6gH (2.5)

and define the critical value for the first offer r; = (1 — 6p)L + épH.
It is clear by now that the lender chooses to be either r, or H and r; depending
on whether dg{xH + A(1 — x)H} is greater or less than

58(1 — x)Ar; + 83xH (2.6)

(2.6) represents expected return from offering r; in stage 1. Note that the R-type
borrowers are indifferent between accepting and rejecting the offer ;. However, the
bank is better off if R-types accept r; in stage 1 as it would save the negotiatior
cost in stage 2. Hence, the bank offers r; — ¢, where ¢ is an infinitesimally small,
positive number. In the following, we approximate this value with r; without loss of
generality.

Let us define

¥(x) = {6p(1 — x)Ar; + S4xH} — 6p{xH + A\(1 — x)H}
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The expression in the first bracket is the expected return for the bank from offering r}
in stage 1 and H in stage 2, while the expression in the second bracket is the expected
return from offering H in stage 1. Hence, ¥(x) represents the gap between the two

expected returns. Taking the derivative of ¥(x) with respect to x, we have

a%(x)
Oox

Also, we have

= 8p[(1 = MA{(1 - 6p)L + SpH} + SprxH —~ A1 -x)H] <0 (2.7

¥(1)=46p(6 —1)H <0 (2.8)
and

¥(0) = {SaAr: - AH}

58 M{(1 - 8s)L + 5gH — H} > 0 (2.9)

Since ¥(x) is continuous in 7, (2.7), (2.8) and (2.9) imply that there exists a unique
x" € (0,1) such that ¥(x*) = 0. Setting ¥(x*) = 0, we get

._ A(r; - H)
T T 0 -A—8)H+M(-05)L + 6pH}

(2.10)

Note that x* is independent of time. Therefore, the outcome of the negotiation
described herein can be applied to any period.

Second, consider the case where * < x°. In this case, the bank would not offer
r, € (r}, L]. The proof is the same as the proof of Theorem 1.1 in Chapter 1 except
that L is used instead of L — L;A;%V’. Hence, the proof is omitted. Therefore, the
bank chooses the first offer between H and r;. However, according to the previous
argument, the bank chooses to offer r; in stage 1.

Hence, the following set of strategies and beliefs constitutes PBE for all ¢:
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Case 1 x > n°: Stage 1: The bank offers H; S-types accept an offer iff r; < §pr;;
R-types accept an offer iff r, < (1 - 8p)L + 6pH.
Stage 2: The bank offers H; S-types accept an offer iff ry < H; R-types accept
an offer iff r; < L; The posterior is given by the intial distribution of the types,

x. Le. there is no updating of the belief.

Case 2 »* > x: Stage 1: The bank offers r{; S-types accept an offer iff r, < &pry;
R-types accept an offer iff ry < (1 — 85)L + §gH.
Stage 2: The bank offers H; S-types accept an offer iff ry < H; R-types accept

an offer iff r; < L; The posterior is given by the true dist~bution of types.

The outcomes of the negotiation associated with the equilibria are given as follows:

Case 1 x > n°: The bank offers H in stage 1, and both S-types and R-types accept

the offer. The negotiation ends in stage 1.

Case 2 x° > x: The bank offers r] in stage 1, which is accepted by all the R-type
bo.rowers. S-types do not accept the offer. In stage 2, the bank offers H, which

is accepted by all the S-type borrowers.
2.3.2 The Choice of an Investment Mode by the Lenders

In Section 3.1, we examined the negotiation between the bank and the borrowers.
However, a bank may not arise in the economy as the negotiation can be too costly
for the lenders relative to the gain from detecting the type of the borrowers and

collecting higher lending rates from them. We now examine under what condition

the lenders choose to invest via the bank. It is clear from the discussion above that
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the bank fails to exist for # > x*. There is no point in wasting the negotiation costs
in stage 1 of the negotiation since the lenders can obtain the same return by investing
via the corporate bond market and, in addition, they can save the negotiation costs
for x > x*. It is also evident that the lenders prefer to invest via the corporate bond
market for x that is a little smaller than »* since the negotiation cost is likely to
exceed the benefit from negotiation in that parameter space. These predictions are
proved to be correct in the following sense.

First, the lenders choose to invest via the corporate bond market and obtain H
as a return when the production is successful if and only it the following inequality
holds:

S5p(l —m)Ar} + 63xH < xH + (1 -7)H (2.11)

Solving (2.11) for » we have®

_ A(&LT; - H)
T (U=A=6)H + 6. M(1-85)L + bpH}

where II* represents the proportion of * above which the lenders choose to invest

n-

(2.12)

through the bonds market. Clearly, 0* < x* holds.
Second, the lenders choose to invest in the storage technology and obtain a certain

return D(k,) if and only if the following inequality holds:
D > 6(1 — x)Ar} + 8ixH (2.13)

or equivalently,’
D -6}
§t(6LH — Arg)

S Assumption 2.2 assures that 0 < II* < 1 holds.
7 Assumption 2.2 assures that 0 < [I** < [I* < 1 holds.

x = o~ (2.14)
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From (2.12) and (2.14), the result can be summarized as follows:

Theorem 2.1 The banks arise for x € (II**, O*). The corporate bond market opens
for > II*, while there is no financial transaction bdetween the borrowers and the

lenders for x < II**.

The theorem states that the bank does arise in the economy if the proportion of
R-type borrowers is sufficiently high and sufficiently low, ie. II* > »# > II**. An
alternative interpretation of this result is that the bank arises in an economy if the
degree of adverse selection is substantially high. When the degree of adverse selection
is substantially high, it is likely that the return from investment via the bank exceeds
the return from investment via the corporate bond market since the benefit from
resolving the information problem outweighs the cost of negotiation.

The next theorem can also be obtained as a -~ult of the previous argument:

Throrem 2.2 The ezpected return from lending to the borrowers is nondecreasing in

the proportion of S-type borrowers, x.

Clearly from the previous argument, the return from investment, e, is given for re-

spective parameterization of » as follows:
=H+ M1 -x)H ifx> 1"
e={ 6(1—x)dr; +63xH O >x>MO" (2.15)
D fa=>nx
Hence, given k, for * < II**, the rate of return remains constant for all k, while, for
x > II*, the rate of return is strictly increasing in «; i.e., the return from investment

increases as the proportion of S-type borrowers increases (see Appendix 2.1 for the

proof).
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2.3.3 Balanced Growth Equilibrium

Having examined the family of equilibria in financial transactions, we now study the
equilibrium dynamics. Namely, we solve the representative lender’s problem (2.1)
stated in Section 2.2. By the principle of optimality, the lender’s problem postulated

by (2.1) can be attained as the solution to the following alternative formulation:
V (k) = max{u(ce) + BV (kes1)}
subject to
Co+ Beyy S e
or equivalently,
V(k) = max{u(e; — key1) + BV (kesa )} (2.16)

where r, is given by (2.15), and where the function V : R, — R represents the value of
the utility from period ¢ on that is obtained from the optimal investment/consumption
choice by the lender.®* Now, the equilibrium of the dynamical economy is defined as
follows:

Definition 2.2 Given %o, an equilibrium is a set of sequences {c,, ki, 1}, that solve
the functional equation (2.16) for all t > 1, where e, in (2.16) is obtained as a

consegquence of equilibrium financial trading arrangemnent described in Section $.1.

$We need to verify the uniqueness of V to attain the alternative formulation. More precisely,
define an operator T such that (TV)(k:) = max{u(c;) + 8V (ke41)}. In order to verify that there
exists a unique V that satisfies the functional equation, it is sufficient to show that T is a contraction
mapping. This is not as straightforward as it looks since the proof must be done both for bounded and
unbounded returns. As wee see in the sequel, the economy may attain perpetual growth depending on
the rate of return as well as the discount factor. It can be shown that the specification of technology
and preference assures that T is a contraction mapping. See Stokey, Lucas and Prescott (1989) for
detailed discussion. '
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For the sake of notational simplicity, define

*H + M1 - x)H = 8, f3(k)
§t(1 — x)Ar; + 81 H = a3 f5(k)

D= Jaf',(k)

All three rates of return are expressed as linear functions of f5(k) since both the
negotiation cost and the return from the storage technology are linear in f5(k).

Substituting e, = s;f% into (2.16), we obtain
V(ke) = max{u(s;f*(ke) = kesa) + BV (kes1)} (2.17)

The first order condition and the envelope condition can be obtained from (2.17) as

follows:

(8% (k) — kesr) = BV (es1) (2.18)

V'(ke) = a;£% (ke )u'(a;£5(ke) — kesr)
= Vi(keys) = 8587 (Rer Ju'(85£% (Res1) = kesa) (2.19)

(2.18) is a standard optimality condition governing investment, which states that
the marginal utility of current period consumption equals the marginal utility from
the discounted future consumption obtained by allocating the consumption to the

capital. On the other hand, (2.19) states that marginal value of capital to the future
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utility equals the marginal utility of using the capital in current period production
and allocating its return to current consumption. By (2.18) and (2.19), we have

u'(c) = Ba;f sl("t)“'(cwx)

L ule) _ g s
W(cenr) Bs;f” (ke) (2.20)

We now proceed to show the following propositions.

Proposition 2.1 The rate of growth measured by per capita consumption of the

lenders is higher for greater proportion of S-type borrowers.

This proposition can be obtained by (2.20), Theorem 2.2 and strict concavity of the
lender’s preference. The proposition implies that the lenders in an economy with
greater x enjoy a higher level of welfare. Alternative interpretation is that the saving
rate is lower in an economy with smaller x. Hence, an economy with smaller x attains

lower rate of capital accumulation.

Proposition 2.2 Financial deepening measured by resources spent by the bank in the

course of negotiation promotes economic growth.

In order to verify this proposition, let us examine the effect of varying the negotiation
cost for the bank on the family of equilibria stated in Section 3.1. From (2.12) and
(2.14), we have

on*
3-67; >0 (2°21)
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respectively. Theorem 2.1, (2.21) and (2.22) indicate that the interval of x in which

the banks arise endogenously expands both from above and below as §z increases.

Let II] (respectively, II;*) be the value of x after the reduction in the negotiation

cost above (respectively, below) which the lenders and the borrowers do not make
financial transactions. Then, for II] > x > II3*, Theorem 2.2 and (2.20) imply that

the rate of return increases as §; increases, and, hence, the growth rate is promoted

in this interval.

Proposition 2.3 Financial repression associated with lending rate ceilings hinders

the advent of the banks, and, hence, hinders economic develcpraent.

The proposition can be verified by replacing the equilibrium lending rate, »*, with
regulatory lending rate, r**, such that r** < r*, where r* is the offer made by the
banks in stage 1 of the negotiation in the equilibrium. Let us define r** = r* — ¢,

where ¢ > 0. Then, replace »* with »** = r* — ¢ in (2.14). Solving for x, we obtain

D— 8§ )r; —¢€)
8.{6H — A(r; — €)}

Clearly from (2.14) and (2.23), H*** > O** holds. This indicates that the interval of

r < =" (2.23)

x in which the banks arise shrinks from below. Also, from Theorem 2.2, (2.15) and

(2.20), the interest rate ceilings result in slower rate of economic growth.
Proposition 2.4 If banking operations are prohibited by some legal restriction, eco-
nomic development will deteriorate for some intervals of x.

It is clear from the characterization of financial trading equilibrium in Section 3.1
that 53 > max{s,, 83} for r € (II*, 1I**), and, hence, the proposition holds. The

statement can be interpreted as a consequence of severe financial repression.
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2.3.4 Government Intervention

For the sake of concreteness, let u(c;) = Inc,, and let fS(k;) = agk,. Clearly, the
technology and the preference satisfy the restriction described in Section 2.2.

Then, (2.20) can be expressed as follows:
&c? = fs;as (2.24)

(2.24) implies that the economy attains perpetual growth if 3s;as > 1 holds, whereas
the economy falls into zero-growth equilibrium if 8s;ag = 1. On the other hand, if
Bsjas < 1 holds, the level of consumption decreases over time, and it reaches zero in
the limit; i.e. the economy will be caught in a poverty trap.

Now, the question is: Are there any economic policies that initiate economic
growth when the economy is caught in the poverty trap? To answer this question,
suppose that there exists x° € (II*, II**) such that Bs;a5 = 1 when the proportion
of S-types is x°. Also, suppose that the current proportion of S-types, «, is in the
interval of (II*, x°). In this case, it can be shown that some government interventions
may initiate economic growth by affecting the bargaining power of the borrowers
at the negotiation, and, hence, affecting the rate of return from investment. In
particular, if the bargaining power of the borrowers bacomes weaker, the banks and
the borrowers contract for a higher lending rate, and, hence, the rate of growth
becomes faster. Since the bargaining power of the borrowers becomes weaker with an
increase in the borrowers’ negotiation cost or their willingness to pay to the banks,

government policies must affect the borrowers through one of those channels in order

to initiate economic growth.
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First, consider a policy which deteriorates the borrowers’ bargaining position.
Suppose that the government provides a subsidy to borrowers. The subsidy of T H
is given to each borrower at the beginning of each period. The subsidy can be used
as a payment to the bank along with the production outcome. Then, repeating the

argument in Section 3.1, (2.3) can be rewritten as follows:
§p ML — ) > §pM{L — (1 + 7)H}
or, equivalently,
n<(1-8B)L-§H+1)=r" (2.25)

(2.25) indicates that, with the subsidy, the bank offers higher rate of return »** than
the one offered in an economy without the subsidy (i.e. »* = (1 —68g)L —6pH). Since
83 is increasing in r, fs;a¢ increases when the subsidy is introduced. If the increase
in s, is high enough to attain Ss;as > 1, the economy reaches perpetual growth.
Second, suppose that the government passes a legislation that requires the bor-
rowers to submit some documentations whenever they engage in negotiation with the
bank. It can be interpreted as a tax on the borrowers. Assume that the effort required
for this obligation is 4, where v is assumed to be linear in f5(k). Then, (2.4) can be

rewritten as follows:
§pA(L — ) 2 6})(1; - H—-9)

This inequality replace (2.5) with the following:

r < (1 - 6g)L - 53(H + 1)
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Hence, the offer in stage 1 will be increased by 8+, while the offer in stage 2 remains
the same, therefore, the rate of return will be increased. A sufficiently high increase
in the rate of return assures that the economy reaches perpetual growth.

The results in this subsection are summarised as follows:

Proposition 2.5 A certain type of subsidy as well as tazation of the borrowers can
improve the bargasning position of the banks against the borrowers, and, hence, initiate

economic growth.

Note that, in the current analysis, neither subsidies nor taxes to the lenders would
affect the rate of growth. This is because the bank has all the bargaining power; i.ce.
only the bank is allowed to make offers. However, if tae model is modified to allow
the borrowers for making counter offers, subsidies and taxes to the lenders will also

affect their bargaining position, and, hence, may initiate economic growth.

2.4 Conclusion

This chapter has explored the role of financial deepening in the context of financial
trading arrangement and economic growth. A sequential bargaining model was used
to capture the bilateral feature of financial transactions via the bank while a perpetual
growth model was used to describe a family cf dynamical economies. It was shown
that the bank arose endogenously in an economy with a sufficiently high degree of
adverse selection in the credit market. The bank negotiated with the borrowers in
order to resolve the information problem between the lenders and borrowers. When

the proportion of safe borrowers was sufficiently high, the corporate bond market
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emerged endogenously, while no financial transaction took place when the proportion
was sufficiently low. It was also shown that financial deepening measured by resources
speat on intermediation services would make it easier for the bank to arise in the
economy.

Further, the model predicted that the higher rate of growth was associated with
the greater proportion of safe borrowers and the lower negotiation cost. The con-
sequence of financial repression as well as other government interventions were also
discussed. It was shown that, with some parameter specifications, financial repression
generally had negative effects on economic growth, and that certain tax and subsidy
scheme would help to initiate economic growth when the economy was caught in the
poverty trap.

Note that the negotiation model which described financial transactions between
the bank and the borrowers can be combined with other endogenous growth mod-
els with various kinds of externalities (human capital accumulation, technological
progress, research and development activity, etc.).* By so doing, we will get a vari-
ety of comparative static results, such as the effect of financial deepening on human
capital accumulation, labour/leisure choice, investment in research and development,

etc..

9See Sala-i-Martin (1991) and Rebelo (1992) for review of literature in this field.




Appendix 2.1
For » € [II*, 1),
%:— =(1-A)H>0
For x € (II**,II*),

= —§;A{(1 -6p)L +6pH} + 5 H

Pl

> 0

where the inequality holds by Assumption 2.
For = € [0, I**],

Tlie
"

Hence the claim that r is nondecreasing in x has been verified.
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Chapter 3

Risk-Adjusted Deposit Insurance
and the Loan Sales Market

3.1 Introduction

It is often argued that risk-adjusted deposit insurance is preferable to fixed rate
deposit insurance on the grounds that the former is more efficient and equitable than
the latter.! However, the current system in countries such as the U.S. and Japan
adopts flat rate premiums mainly because the implementation of the risk-adjusted
deposit insurance is infeasible when the bzubs’ strategy choice is subject to adverse
selection; i.e. the banks do not have an incentive to truthfully report their riskiness
to the deposit insurance corporation (DIC).

This chapter attempts to show that the existence of a loan sales market can resolve
this information problem if loans sold in the market are not treated as assets when

calculating capital requirement$S.?

'For example, ‘Deposit Insuran.e in a Changing Eavironment’, a report prepared by the Federal
Deposit Insurance Corporation in 1983, proposed that fixed rate deposit insurance be replaced with
risk-adjusted deposit insurance system.

3Loan sales is the sale by banks (chiefly by money-center banks) of newly originated loans to
nonbank financial institutions and other banks. In most cases, loan sales take a form of participation
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The model economy consists of two banks with different default characteristics;
safe and risky. It is assumed that the distribution of the types of banks is known to
the DIC, while the riskiness of each bank is private information held by the bank.
The DIC attempts to assign a fair insurance rate to each bank, the attempt of which
is hindered by the adverse selection. In this environment, we compare the following
three economies; (1) an economy without a loaa .ale. market, and with complete
information, (2) an economy witkout a loan sales market, and with incomplete in-
formation (i.e. adverse selection), and (3) an economy with a lora sales market, and
with incomplete information. It is shown that, in the economy without a loan sales
market, the adverse selection problem hinders the assessment of the banks’ riskiness
by the deposit insurance corporation. Also, an underinvestment problem arises due
to the misassessment by the deposit insurance corporation. If a loan sales market is
allowed to exist in the economy, however, it is shown that the risky bank may become
the borrower in the loan sales market while the safe bank may become the lender in
the ioan sales market in the Nash equilibrium; i.e. the advent of the loan sales market
may induce the banks to separate themselves based on their riskiness. It is also <hown
that ihe advent of the loan sales market avoids the underinvestment problem.

There are two literatures that are directly related to the current analysis. The
first is the Literature on risk-adjusted deposit insurance. Since Merton (1977) first

indicated the isomorphic relationships between equity and a call option, the liteza-

s0 that the selling banks are respousible for serving loans, monitoring borrowers when they default,
etc.. Loans sold are without recourse in the sense described above, they are not t'- ‘ed as assete
when calcuiating capital requirement. For detailed description of current developme in loan sales,
see James ('488) and S:lem (19835).
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ture in financial economics has attempted to arrive at empirical estimates of deposit
insurance premiums, using the option-based methodology; for example, see Marcus
and Shaked (1984), Ronn and Verma (1986) and Pennacchi (1987a), (1987b) among
others. They use time series data on the market value of banks’ equity and the book
value of their debt in order to estimate the fair depo-it insurance premiums. The cur-
rent analysis, although it does not use the options model, is distinguished from the
existing works in that it provides an alternative source of information relevant to es-
timate banks’ riskiness and to calculate fair insurance premiums. Namely, this paper
suggests that security prices in the loan sales market provide information necessary
to assess the banks’ riskiness.

The second literature related to the current analysis is the one on loan sales such
as James (1988) and Pyle (1985), amiong others. They explore a cost of loan sales,
namely, the effect of loan sales on the default risk of deposits.® They argue that, since
loan sales without recourse are not subject to capital requirements, they provide a
way for banks to increase leverage. By so doing, the banks c: . enhance subsidies
arising from deposit insurance, which results in a higher probability of defaulting. The
current paper also argues that loan sales may emerge as an off balance sheet activity
of banks. However, the analysis here is distinguished from t'. > existing literature since
it focuses on a benefit of loan sales rather than costs. As noted before, the existence of
a loan sales market helps the deposit insurance corporation implement a risk-adjusted

risk premium system, and, hence, resolve both under- and overinvestment problems

3James (1988) also examines a benefit of loan sales. He argues that the use of loan sales avoid
underinvestment problems that emerge when banks have risky debt outstanding.
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by banks. The result is obtained because the paper examines an adverse selection
problem ir a bank loan market rather than the moral hazard problem discussed by
James (1988) and Pyle (1985).

The remainder of this chapter is organized as follows. Section 3.2 describes the
environment of the model. The equilibrium outcome of the economy without a loan
sales market is discussed. Section 3.3 examines the equilibrium outcome of the econ-
omy with a loan sales market. Section 3.4 discuss the results of the model in the light

of reality in financial markets, and Section 3.5 concludes the paper.

3.2 The Economy without a Loan Sales Market
3.2.1 The Model

The economy consists of four kinds of agents: lenders, borrowers, banks, and a de-
posit insurance corporation (DIC, hereafter). The lenders are endowed with one unit
of investment good, whereas the borrowers are erdowed with nothing. The borrow-
ers, however, have access to a constant returns to scale production technology that
converts one unit of investment good into Q units of consumption good. It is assumed
that there exist two types of borrowers: good and dad. The good types’ investment
project succeeds with probability 1, while the bad types’ investment project fails with
probability 1. The other agents in the economy can distinguish a borrower in one
group from the one in the other, yet the exact type of the borrower is unknown to
them.

There are two banks in the economy; safe and risky. We identify the former with

S-type and the latter with R-type. The R-type is riskier than the S-type because




76

the former goes bankrupt with probability 1 —8® while the latter goes bankrupt with

probability 1 — 85, where 0 < 6® < 6% < 1. In other words, the S-type has lower

chance of defaulting than the R-type. It can be interpreted that the S-type invests
to the good type borrowers with probability 8%, while the R-type invests to the good
type borrowers with probability 6®. Namely, the S-type is superior in distinguishing
the borrowers’ types to the R-type.

The probability of default is generic to each bank, and it cannot be changed by
strategies chosen by the bank. Hence, the moral hazard problem is not an issue in
the current analysis. However, an adverse selection problem arises in the economy. It
is assumed that the type of the banks is private information which is observed only
by the banks. Namely, the rest of the agents cannot tell the exact type of each bank.
It is assumed, however, that the distribution of the types of the banks is known to
the DIC; i.e. the rest of the agents have a prior assessment that each bank is S-type
with probability 1/2.* Note that the ultimate lenders do not know the distribution
of the banks’ types. Namely, the DIC has advantageous information to the lenders.

The lenders have access to a constant returns to scale storage technology which
converts one units of endowment to g units of consumption good. Hence, the lenders
choose between investment in their storage technology and loans to the borrowers. It
is assumed that the lenders can make loans to the borrowers only through banks; i.e.
direct investment opportunities are ignored in the current analysis.

It is assumed that the banks are subject to two kinds of bank regulations: capital

41t is implicit that no information that is relevant to detect the type of borrowers (stock prices,
for example) is available to the rest of the agents in the current analysis.
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regulation and deposit insurance. The capital regulation requires that equity capital
held by the banks be equal to or greater than a fixed proportion of deposits. We
assume that both banks kave K units of investment good as equity capital, and
that the capital-deposit ratio is ¢. Let D be lenders’ deposits. Then, the capital
regulation herein requires K > ¢.2 must hold. In the analysis, the capital-deposit
ratio is given exogenously rather than controlled by a monetary authority. This is a
plausible assumption since capital regulations in many industrialized countries follow
the BIS (Bank of International Settlement) requirement.®
The DIC’s problem is given by

max(— 3 {(1-6)D -}

i€{S,R}

st. E[ Y {1-6)D-+}=0
ie{S.R}

where +* is a risk premium that type i bank is charged. The maximand says that
t'e DIC wants to charge a fair insurance premium to each bank so as to maximize
the aggregate production level. The constraint, on the other hand, indicates that the
DIC wants to cover expected payments it must make to depositors by the insurance
premiums it collects from the banks. Note that the existence of the DIC is justified
by the informational adva:.!age it has against the lenders. If the DIC did not exist,
the lenders would have to spend tremendous costs for the assessment of the banks’
riskiness, and the deposits to the banks 1s well as the investments to the borrowers

might be passed up.

51t is said that the implementation of the BIS requirement on debt-equity ratio was initiated by
American authorities to restrict the activities of Japanese banks in the U.S. financial markets in late
1980's. Japanese banks generally had higher debt-equity ratios than U.S. banks.
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We now consider a single-period model of financial transaction among the four
groups of agents. The timing of the game played by them is as follows. At the
beginning of the period, the lenders go to the banks to deposit iheir investment good.
Recall that the population of the lenders is very large, and that the amount of deposit
accepted by the banks is limited due to the capital regulation. We assume that the
population is so large that not all the lenders can make a deposit. Then, competition
among the lenders competes away any excess revenues to them from making a deposit
in the banks. Hence, the deposit interest rate equals ¢ + € in an equilibrium, where ¢
is an infinitesimally small, positive number. We approximate the equilibrium interest
rate with ¢ in the following. It is assumed that the capital requirement must be
satisfied at this point. Namely, the maximum possible deposit that the banks can
collect is ¢ K.

After the deposits are made, and before investments are undertaken by the banks,
the DIC collects insurance premiums from the banks bared on the information it
has about the type of the banks. Then, the banks invest to the borrowers all the
equity capital and the investment good obtained from the lenders as deposits net of
the insurance premium. It is assumed that there are so many borrowers that the
demand for funds always exceeds the supply of funds. Hence, the competition among
the borrowers competes away revenues to the borrowers; i.e. the banks collect all the
production outcomes from the borrowers. When the production is completed, the
banks collect loan interests from the borrowers, and it pays deposit interests to the
lenders. In the current setup, the banks have all the bargaining power against the

lenders and the borrowers so that they obtain all the production outcomes.
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In sum, the preference of banks is given by the following:
Ut = {(D + K —1*)Q - Dg}#
where ¢ € {S, R} denotes the type of the bank, and

¥* = argmax[- Y {(1-6)D -~}
ie{S,R}
Finally, we make the following assumption:

Assumption 3.1 U’ > 0 holds for all v** chosen by the DIC.

The assumption indicates that the banks are willing to collect deposits with interest
rate q regardless of the decision made by the DIC. Hen-e, the banks always choose

maximum leverage; i.e. D = ¢K.
3.2.2 Benchmark Equilibrium with Complete Information

First, consider the economy with complete information; i.e. the type of the banks is

public information. In this case, the DIC chooses risk premiums as follows:
7 = (1-6°%)Dg

for S-type bank, and
7 = (1-6%)Dgq

for R-type bank.

With these risk premiums, the level of investment made by S-type bank, Is, is

IF=D+K-+} (3.1)
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whereas the level of investment made by R-type bank is
I}=D+K-4f (3.2)
Hence, the aggregate production outcome with complete information, Y;, is given by

Y1 = (5/Q - Dq)é° +(IfQ - Dq)6*®
= {(D + K)Q — DgH(6° + %) — (+76° + 1767)Q (3.3)
3.2.3 Equilibrium With Adverse Selection

This subsection explores the consequence of information asymmetry between the
banks and the DIC. As have been described in Section 3.2.1, the DIC knows the
distribution of the banks’ types, but it does not know the exact type of each bank.
In this case, both banks claim that they aie the S-type since the DIC would charge
a higher insurance premium if they claimed otherwise, which would reduce the level
of investment and, hence, the return to the banks.

Without knowing the exact type of the banks, the DIC charges the same premium

given by the following:

Let us define y = v§ =R~
Given the insurance premium above, the level of investment by the banks, /¥ and

IR, is given by

B=I=D+K-nv (3.4)
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Hence, the aggregate level of production with adverse selection, Y3, is given by
Y; = (I{Q - Dq)8* + (I{'Q — Dq)8"
= {(D+ K - 7)Q — Dg}(é*® + 6%) (3-5)

From the analysis in Section 3.2.2 and 3.2.3, the following proposition holds:

Proposition 3.1 When there is the adve. -  aelection between the banks and the DIC,
the S-type bank underinvests while the R-type overinvests in the equilibrium relative
to the equilibrium level of investments in 1ie benchmark economy with complete in-
formation. In total, the aggregate level of production is lower in the economy with the

adverse selection than the one in the economy with complete information.

The results in the proposition are immediate from the previous analysis. The first
half of the proposition can be verified by comparing (3.1) and (3.2) with (3.4). It
is obvious that the level of investment in the equilibrium with complete information
is less than the one in the equilibrium with adverse selection for the S-type whereas
it is greater for the R-type. The second half of the proposition is a result of the
misallocation of funds. It can be verified by comparing (3.3) with (3.5).

3.3 The Economy with a Loan Sales Market

This section verifies that the advent of a loan sales market resolves the underinvest-
ment and overinvestment problem that arise due to the adverse selection.
Suppose that a loan sales market can arise in the economy. The participation in

the loan sales market costs u, where u is an infinitesimally small positive numher.
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Then, the timing of the financial transaction can be described as follows. At the
beginning of the period, the banks collect deposits from the lenders. Because of the
competition among the lenders, the deposit interest rate is ¢ for a unit of investment
good. The maximum possible amount of deposit the banks can raise is limited by ¢X
due to the capital regulation. Subsequently, each bank chooses whether to participate
in the loan sales market or not. If it decides to participate, then, it chooses whether to
become a ‘seller’or a ‘buyer’of loan-backed securities in the loan sales market. Hence,
each bank has three strategies; i.e. the strategy set is given by {NP, seller, buyer}
where “NP” stands for “not to participate”. We denote a combination of strategies
by (s1,83) where s, is the strategy chosen by S-type and s; by R-type. It is assumed
that, if a strategy pair chosen by the banks does not generate proper matching, no
transaction occurs in the loan sales market, and the banks invest directly to the
borrowers. We say that the matching is proper if the loan sales market consists of a
seller and a buyer, and if there is potential gain from trading loan-backed securities;
i.e. the reservation value of the buyer exceeds that of the seller.

The DIC collects insurance premiums from the banks after observing transactions
in the loan sales market. In particular, the DIC observes whether the loan sales
market opened or not, and, if it opened, which bank became the seller and which
became the buyer.

There are nine potential outcomes associated with strategy pairs chosen by the

banks; { N P, seller,buyer} x { NP, seller,buyer}. The payoff matrix is given in Figure

3.1. Since we are interested in Nash equilibria, all the dominated strategies can be
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eliminated.®* In particular, unless a strategy pair generates proper matching in the
loan sales market, the pair can be dominated by (NP, NP); i.e. both banks choose
not to participate. This is due to the participation cost u. Consequently, the payoft
matrix is reduced to the one in Figure 3.2. Since (NP, NP) is always preferred
to (NP,buyer) and (seller, NP), we only need to compare outcomes in two cases;
(NP, NP) and (seller, buyer).

If both banks choose not to participate, then, the game is the same as the one
described in Section 3.2.1. Namely, both banks invest all the equity capital and
deposits net of risk premium payment to the DIC. If the S-type decides to become
the seller while the R-type decides to become the buyer, the timing of financial
transaction becomes different from the previous one. In this case, the seller invests
to the borrowers, and, then, he combines the loans for resale as a single security. The
buyer obtains the loan-backed security from the seller in the loan sales market. We
assume that the negotiation over the price of the security between the seller and the
buyer follows the next rule: The buyer offers a fraction, a, of his funds (i.e. equity
capital and the deposits net of insurance premium payed to the DIC) to the seller. If
there is any funds left to the buyer, he invests the leftover directly to the borrowers.
Given the offer of funds by the buyer, the seller and the buyer bargains over the price
of the funds, namely, the rate of return, . The rate of return, r, indicates that the

return to the seller is r while the buyer obtains the remaining. The reservation value

61t is well-known that every Nash equilibrium survives iterated elimination of strictly dominated
strategies. S . Gibbons (1992) for example.




of the S-type is given by

s _{(D+K %)@ - Dg}e*
D+ K

whereas that of the R-type is given by

_»_ {(D+K—1Q - Dg}é"
D+ K

First, the seller offers r, to the buyer, where the subscript 1 represents the offer in
stage 1 of the bargaining. Subsequently, the buyer chooses whether to accept or reject
the offer. I accepted, the bargaining ends, and they trade the security in the loan
sales market. If rejected, however, the buyer makes a counter offer, ry, and the seller
chooses whether to accept or reject it. Until they reach an agreement, the bargaining
with alternating offer continues. It is assumed that the bargaining is costly unless an
agreement is reached instantly, and, hence, the revenues to the banks are discounted.
In particular, the discount factor is §s for the S-type, and g for the R-type. Then,
the payoff to the seller is given by

&'(1-B{(D + K -+')Q - Dq}¥¢’ + a{(D + K — v')Q — Dq}¥

whereas the payoff to the buyer is given by
§"'B{(D + K — v')Q — Dq}¢' + (1 — a){(D + K —7")Q — Dq}é"

where ¢ denotes che stage they reach an agreement, and where superscripts ' and
“ denote the seller and the buyer respectively. 8 denotes a sharing rule which is
associated with an offer ». Let 8" be the equilibrium sharing rule which results

from the basgaining. It is well-known that there exists a unique (subgame perfect)
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equilibrium sharing rule 8* in this sequential bargaining game (See Osborne and
Rubinstein (1990) for example.).

Having described the timing of the financial transaction, we now analyze Nash
equilibria of the game.

First, we show the following lemma:

Lemma 3.1 The buyer of the loan-backed security offers all his funds to the seller
in the loan sales market.

Proof: Due to the nature of the bargaining game described above, the buyer obtains
the rate of return higher than his reservation value. Since the reservation value of
the buyer is given by the rate of return from investing directly to the borrowers, the
buyer’s utility can be improved by investing all his funds to the seller in the loan sales
market.

Q.E.D.

With Lemma 1.1, the following propositions can be shown:

Proposition 3.2 The advent of the loan sales market may resolve the underinvest-
ment and the overinvestment problem that appeared in the economy without loan sales

market and with adverse selection.

Proof.
To prove this proposition, we calculate the payoffs to the banks when strategy pairs
(NP, NP) and (seller, buyer) are chosen. The payoffs associated with (NP, NP) are

the same as those obtained in Section 3.2.3. Hence, we only need to calculate the

payoffs associated with (seller, buyer).
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When (seller, buyer) is chosen, the banks make invesiments, anticipating that the
DIC will charge 47 as an insurance premium. Then, observing the transaction in the
loan sales market, the DIC collects the premium. The DIC charges v to both banks
since the investments to the borrowers are solely done by the S-type. The sharing

rule, B, determines the payoffs to the two banks as follows:

US=(1-B8){(D+K-7)Q - Dg}¢* + {(D + K - v7)Q — Dq}é°

UR =(1-8")Y(D+K —+7)Q — Dg}6*

Clearly, (seller,buyer) constitutes an equilibrium for sufficiently high 8%, while
(NP, NP) constitutes an equilibrium for sufficiently low 8*. In particular, the fol-

lowing condition must hold for the advent of the loan sales market:
B {(D + K - v°)Q — Dg}6* > {(D + K — 1:)Q — Dq}6"

or, alternatively,

g > {(D + K — 13)Q — Dq}é®
{(D + K —+%)Q - Dq}6°

(3.6)

Since 3 > %, the right hand side of (3.6) is less than 1. Since any 8* € [0, 1] can be
supported by a proper choice of §s and 8p, there exists 8* which satisfies (3.6).

Q.E.D.

Recall that the sufficiently high 8° is supported by a sufficiently low é5 and a suf-

ficiently high 6. In other words, (seller,buyer) is supporied as the Nash equilibrium

if the bargaining power of the R-type is sufficiently stronger at the negotiation in the

loan sales market than that of the S-type.
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Proposition 3.3 With the loan sales market, the aggregate level of production in
ezpected terms is higher than the one attained in the economy without loan sales

market.

Proof:
Recall that, when the loan sales market arises in the economy, the level of invest-

ment by the S-type is
(2-8)D+K-) (3.7)
whereas the one by the R-type is
B (D+K -) (3.8)
Then, the aggregate level of production is given by
Ys =2{(D + K - {)Q - Dq}¢* (3.9)

The proposition can be verified by comparing (3.7), (3.8) and (3.9) with (3.4) and
(3.5).

QED.

Note that the level of aggregate production with loan sales market exceeds the

one with complete information and without loan sales market. This is because all the

investments to the borrowers are done virtually by the S-type alone in the economy

with loan sales market, while the investments are done by each banks in the latter.
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3.4 Discussion

The model has predicted that the adverse selection problem can be resolved with the
advent of a loan sales market. Then, the question is: Should the prices in the loan
sales market be used by the Federal Deposit Insurance Corporation as information to
implement the risk-adjusted insurance premiums, will the adverse selection problem
be resolved? OQur answer to this question is negative based on several aspects of
reality that are not captured by the model.

First, recall that there were only two banks with different risk characteristics in
the previous sections. In reality, however, there exist many banks with more than
two risk characteristics. For example, suppose that there exist a safe bank with a
default rate #° and a continuum of risky banks with default rate 6® on the real line
(6®, 5"], where 65 < §R. The safe bank is large relative to the risky banks so that
the safe bank is capable of absorbing all the demand for loan-backed securities by the
risky banks. Also, assume that the safe bank has all the bargaining power against
the risky banks so that only the safe bank offers security prices sequentially to the
risky banks knowing that the distribution of the default rates (i.e. the distribution of
the reservation values of the risky banks). Suppose that all the risky banks choose to
become a buyer in the loan sales market. Then, in this more realistic environment, it
can be shown that the safe bank makes discrete offers over the interval [§R, 6] (See
Sobel and Takahashi (1983) for the skimming property of the sequential bargaining
with one-sided information.). Since no bank has an incentive to deviate from this

action, this is a Nash equilibrium. As can be seen by now, the DIC cannot tell the
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exact type of the risky banks in this case.

Second, in the previous sections, the only reason the banks trade loan-backed
securities was that the two banks can share the additional benefits which arises due
to the resolution of the adverse selection between the banks and the DIC (which, in
turn, makes it possible to implement fair insurance premiums.). In reality, however,
there are other reasons to trade loan-backed securities. For instance, institutions
which lack relationships or contact with existing borrowers may become buyers of
the loan-backed securities to enter commercial lending business (See Salem (1986) for
detailed discussion on incentives to buy and sell loans.). In this case, being a buyer
of the loan-backed security does not necessarily imply that the bank is riskier than
the seller.

Third, prices of loan-backed securities are not always observable by a third party.
For example, Salem (1986) says “No bank we interviewed would tell us the exact or
average spread it earns.”(p.11)

Therefore, we conclude that the results in the previous sections do not necessarily
indicate that observations from loan-sales markets are necessary and sufficient in-
formation to assess riskiness of banks. But, rather, they indicate that the price of
loan-backed securities is one of the relevant pieces of information for the assessment

of the banks’ riskiness.

3.5 Conclusion

It was shown that the existence of loan sales market might resolve the adverse se-

lection problem between the deposit insurance corporation and the banks. With the
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loan sales market, the deposit insurance corporation could charge fair insurance pre-
miums to the banks based on their risk characteristics. It was also shown that the
overinvestment and the underinvestment problem might be resolved due to the advent
of loan sales market.

In sum, the major prediction of the current analysis is that the banks of different
risk characteristics may voluntarily (at least partially) reveal their types when the loan
sales market exists, which not only realize the (more) efficient allocation of funds but
also makes it possible for the deposit insurance corporation to collect fair insurance
premiums from the banks.

An interesting extension may be to incorporate a moral hazard problem which
arises by the existence of deposit insurance corporation into the current analysis since
the moral hazard problem is as important as the adverse selection problem discussed

here.
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Chapter 4
A Note on Defaul’ Rates

4.1 Introduction

It is often argued that low default rates in financial markets are preferable for a
society. th When financial inarkets are subject to an information problem, however,
the argument is not so obvious as it looks.

The purpose of this chapter is to show that social welfare, measured by the level
of consumption by lenders and borrowers, need not be associated with default rates
in financial markets. To verify this, we develop an overlapping generation model of
corporate finance. In the model, there xist two groups of borrowers with different
default rates, safe and risky. All the borrowers attempt to raise funds fo: their
projects, yet, loans are cut off by the lenders for those without sufficiently good
credibility; i.e. too many defaults in the past. Borrowers with good credibility, on
the other hand, can raise funds in one of the two ways; through markets and through
a bank. Whether a borrower raise funds via a bond market or via a bank depends
on his/her default history. That is, if the number of past defaults of a particular

borrower is sufficiently small, lenders choose to lend to him via the bond market.
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If the number of past defaults is not sufficiently small, the lenders cannot obtain a
sufficiently high prior that the borrower is safe, and, hence, they choose to invest to
him via a bank. In the case of bank lending, banks undertake a costly monitoring
effort to detect the type of the borrowers. Because of this information production, it
is assumed that investment through the banks requires a higher fee for the lenders
than that through the market.

The model demonstrates that the default rate in the market as well as the default
rate among the borrowers who raise funds through banks increases when the fee
required to invest through the market decreases. Since the ultimate lenders benefit
from the reduction of the fee, the result indicates that higher output available for
consumption is associated with higher default rates in financial marke!s.

The rest of this chapter is organized as follows. Section 4.2 describes the envi-
ronment of the model. Section 4.3 explores how the default rate in a bond market

changes as we vary the brokerage fee. Section 4.4 concludes the paper.

4.2 Model

The economy consists of lenders, borrowers, securities companies and banks. The
lenders live for one period, while the borrowers live for finitely many periods, n. The
same number of lenders and borrowers are born in each period. Hence, there exist a
variety of ages of borrowers except in the initial period. The lenders are endowed with
one unit of an investment good, whereas the borrowers are endowed with nothing.
The lenders invest their investment goods to the borrowers, and obtain consumption

goods as a return. The lenders also have access to a constant returns to scale storage




95

technology which returns Q units of consumption good for » unit of investment good.

There are two groups of borrowers; S-type and R-type. The number of S-type
borrowers and R-type borrowers are assumed to be the same without loss of gen-
erality. An S-type has access to a relatively safe project which yields H units of
consumption good for a unit of investment good, while an R-type has access to a
risky project which yields L units of consumption good for a unit of investment good.
The success rate of the S-type's project is A while that of the R-type’s project is ¢.
Unsuccessful investments yield no payoffs. The borrower’s type is assumed to be pri-
vate information held by the borrowers. The lenders know the aggregate distribution
of the types, but cannot tell the exact type of each borrower without cost.

The following assumptions are made:

Assumption 4.1 \H > Q > ¢L
Assumption 4.2 L > H

Assumption 4.1 says that, in expected terms, the return from investing to an S-
type exceeds the return from investing in the storage technology, and that the return
from investing in the storage technology exceeds the return from investing to an R-
type. Assumption 4.2 says that the return from investing to an R-type is greater
than the return from investing to an S-type if the projects are both successful. Note
that Assumption 4.2 is necessary to introduce an adverse selection problem into the

current model. Since the exact type of the borrowers is unknown to the lenders,

R-type borrowers always claim that they are S-type borrowers as their willingness to

pay for a lending rate is lower than R-types’.
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It is also assumed that the default hictory of each borrower is public information.
With this information, the lenders, as well as the bank, update their beliefs that a
borrower is or is not an S-type. Hence, the heterogeneity of the borrowers stems
not only from the type and the age of the borrowers but also from the reputation
obtained by the track record from the lenders’ point of view. The revision of beliefs
is assumed to be consistent with the Bayes’ rule.

In this environment, the lenders choose how to supply their funds. There are two
possible modes; investment through a bond riarket, and investment through banks.
If the lenders choose to invest through a bank, it monitors the borrowers to detect
their types. The monitoring by the bank is assumed to be perfect; i.e. the bank finds
the exact type of the borrowers with probability one. A fraction p of the return from
investments is collected by the bank as a monitoring cost.

If the lenders decide to invest through the bond market, they invest via securities
companies, which, in turn, invest directly, and randomly (i.e. without any monitoring)
through the market on behalf of the lenders. It is assumed that lenders must pay
fraction g of the return from investment as a brokerage fee.

It is also assumed that the population of the lenders is large relative to that of
the borrowers, and that both the banking and the securities industry are competitive.
Hence, any excess revenues to the lenders and to the intermediaries (bothk banks and
securities companies) are competed away. That is, borrowers obtain all the return
from projects net of transaction fees collected by the banks and securities companies
plus the minimum payments necessary to the lenders, i.e. the rate of return from the

storage technology.
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4.3 Result

Under this environment, the average return obtained by borrowers from raising funds

via banks is given by

{6AH + (1-£)¢LH1 - p) - Q = B(¢)

where § is the prior belief of the lenders and the banks that borrowers with a particular
default history are S-types. As for the average return to a borrower from raising funds

through the market, it is given by

{7 +(1-§eHH1-9)-Q=M(()

if the lenders (or securities companies) choose to offer H as a lending rate, whereas

it is given by
(1-€)pL(1-q) - Q= M(£)

if the lenders (or securities companies) choose to offer L as a lending rate. Since
M'(€) is negative regardless of the value of £, the borrowers compare B(£), M(£) and
Q@ (the return from investing in the storage technology) to choose how to raise funds.

We now verify the following proposition.

Proposition 4.1 The default rate in the bond market as well as the default rate
among borrowers who raise funds through banks may increase when the brokerage fee
in the bond market is reduced. That is, social welfare as measured by the consumption
level of borrowers and lenders increases when the default rates increase.
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The proposition is proved by constructing an example. To do it, choose the
parameters in the way they satisfy the assumptions, B(1/2) > M(1/2), B(1) < M(1)
and 9B(€)/0€ > OM(€)/0€ hold.! Lei £ be the critical value of ¢ B(¢*) = M(¢°).

Now, £* must satisfy the following:
{CAH + (1 - €)eLY(1 - p) = {€AH + (1 - €*)¢HH1 - q)

Solving for {*, we have

(AH — ¢H)(1 — q) — (AH — ¢LX(1 - p)

As is clearly seen, £° is increasing in ¢ (Note that the value of £ is independent of
g-). Therefore, as g increases, more borrowers obtain funds through banks, which, in
turn, results in a decrease in the default rates both in the bond market and among
those who raise funds via banks. Hence, the proposition has been verified.

The intuition behind this result is as follows: If the brokerage fee is reduced, some
of the borrowers who currently raise funds through banks get access to the borrowing
through the bond market since the monitoring cost required for the bank lending
becomes relatively costly compared with the lending via markets. That is, the banks
lose some of their less risky borrowers to the markets. Since the borrowers who raise
funds through the banks are riskier on average than those who raise funds through
the markets, it implies that there will be more risky borrowers raising funds through
the markets, and, hence, the default rate in the market increases. Also, the default
rate among the borrowers who raise funds via banks increases since the fraction of

more risky borrowers increases after the less risky borrowers move to the markets.

1For instance, p=4,¢=.35,1=2/3, 4 =1/4, H = 3, L = 4, Q = .8 satisfy these conditions.




4.4 Conclusion

The current analysis has shown that default rates in financial markets cannot be
associated with social welfare as measured by aggregate consumption. In particular,
it was shown that a reduction in the consumption level was associated with a reduction
in the default rates. Hence, the result contradicts with the common argument that a
lower default rate in financial market is necessarily preferable.

Note that the market default rate also increases when the fee charged by the banks,
p, decreases. Since the increase in the fee results in the reduction of the return to the
borrowers, the market default rate is positively correlated with aggregate consumption
level in this case. Hence, it can be concluded that tke default rate cannot be used as

an indicator of social welfare.
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