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If the legal rate [...] was fixed so high [...], the greater part of the money which
was to be lent, would be lent to prodigals and profectors, who alone would be
willing to give this higher interest. Sober people, who will give for the use of
money no more than a part of what they are likely to make by the use of it, would
not venture into the competition [...]. Adam Smith, Wealth of Nations, 1776.

So far [..] as bank loans are concerned, lending does not [..] take place
according to the principles of a perfect market. There is apt to be an unsatisfied
fringe of borrowers, the size of which can be expanded or contracted, so that
banks can influence the volume of investments by expanding or contracting the
volume of their loans, without there being necessarily any change in the level of
bank-rate, in the demand schedule of borrowers, or in the volume of lending
otherwise than through banks. This phenomenon is capable, when it exists, of

having great practical importance. J. M. Keynes, A Treatise on Money, 1930.



CONTENTS

Acknowledgements

Declaration

Abstract

General Introduction

PART 1

Chapter 1
1.1

1.2
1.3

1.4
1.5

1.6

1.7

Microeconomic Studies On Credit With Asymmetric

Information

Asymmetric Information And Models Of Credit: A

Survey

Introduction

Background

Credit Rationing Under Asymmetric Information

1.3.1 An Qutline of the Key Ideas

1.32 A Credit Market Model with Ex Ante Asymmetric
and Adverse Selection

Implications

Criticisms and Further Developments

151 The Nature of Return Distributions

1.5.2 The Nature of Financial Intermediation

1.5.3 Multiperiod Models

General Equilibrium, Business Fluctuations and Asymmetric

Information

Conclusions

10

12

23

24
24
27
31
31

63
70



1.8
Chapter 2
2.1

2.2

23
24

2.5
26
2.7
Chapter 3
3.1
3.2
3.3
34
35
3.6
3.7

Chapter 4

4.1

Notes

Entrepreneurial Heterogeneity And The Performance Of
Credit Markets Under Asymmetric Information
Introduction

The Model

The Loan Rate as a Selection Mechanism

Special Cases

24.1 The Stiglitz and Weiss Case of Adverse

Selection
24.2 The de Meza and Webb Case of Favourable
Selection
Market Equilibrium in the General Model
25.1 Credit Rationing
252 Aggregate Investment Relative to the First-Best
Conclusions

Notes

Financial Intermediation, Risk Aversion And Asymmetric
Information

Introduction

A Model of Investment Finance and Risk Aversion

The Results of de Meza and Webb: The Model with First-
Order Stochastic Dominance

Equilibrium in the Model with Second-Order Stochastic
Dominance

The Model with Dequity as a Financial Instrument
Conclusions

Notes

Intra-Industry Rates Of Return And Risk Differences In
UK Manufacturing 1980-1989
Introduction

73

79
79
82
86
92

92

9%
101
102
105
111
113

116
116
120

125

131
140
155
157

160
160



4.2

4.3

4.4
4.5
4.6

PART 2

Chapter 5

5.1
5.2
53

54
55

Existing Empirical Evidence on the Distribution of
Financial Ratios

Research Method

4.3.1 Concepts and Tests of Hypotheses
43.2 Statistical Techniques

433 Data

Empirical Results

Conclusions

Notes

Macroeconomic Studies On Credit - The Conventional

Approach

Economic Activity, Credit, Money And Government
Finance

Introduction and Overview of the Literature

The Model

Policy Analysis

53.1 An Open Market Purchase
532 A Credit Supply Shock
Conclusions

Notes

Concluding Remarks and Bibliography
Concluding Remarks

Bibliography

163
168
168
170
175
182
189
191

195

196
196
204
210
210
216
220
222

225
226
231



ACKNOWLEDGEMENTS

My academic debts to my present and past supervisors can be warmly
acknowledged but never fully recompensed. For advice, encouragement and
criticism I am particularly indebted to Professor Peter Simmons, Brian Hillier,
David Gowland and Bill Gerrard. The beneficial influence of both Professor Peter
Simmons and Brian Hillier is apparent throughout this work. I here express my
sincere gratitude to all of them.

I also wish to express my gratitude to various members of the Department
of Economics for many invaluable conversations during the preparation of the
thesis. Seminar audiences at four graduate seminars offered valuable comments,
some of which have been incorporated in this work. A special mention is however
due to Professor John Hey, Professor John Hutton, Dr Theodore Hitiris, Sandeep
Bhargava and Peter Smith.

Useful comments on some parts of the thesis were made by Professor Alan
Blinder of Princeton University, by the referees of the Bulletin of Economic
Research and Journal of Economic Studies, and by the participants of the seminars
held at the Exeter and Liverpool Universities. I thank all of them.

John Robinson's help regarding some computational problems was
exceptional. I also acknowledge the help of Alan Gebbie for the drawings inserted

in the work.



My intellectual debt also extends to Ginette Manderscheid, Christos
Quzounis and Steven Hubbard for several philosophical and methodological
discussions on science in general. 1 am particularly grateful to Ginette
Manderscheid for her moral support and good influence as well as for her
professional approach to linguistic problems, Equally it is a pleasure to thank my
colieagues in the group of finance organised by Professor Peter Simmons, namely
Bon Sung Gu, Fabrizia Lapecorella, Gaia Garino, Paul Heap and Silvia Gerber for
their comments and support.

A special mention must be made of Professor Victor Martins of the Faculty
of Economics of Lisbon who first encouraged me to follow the path of economic
research.

I gratefully acknowledge generous research grants from the Juata Nacional
de Investigagiio Cientifica, the Portuguese Aga Khan National Council and from
Oscar Soraluce.

Last but not least, very special thanks go to all members of my family for

their encouragement and moral support.



DECLARATION

Chapters 1 and 2, and Sections 5.2 to 5.4 of Chapter 5 arc based on works
undertaken jointly with Brian Hillier. Chapter 1 and the parts of Chapter 5 referred
to use the material written for the forthcoming papers, to be published as
'Asymmetric Information and Models of Credit Rationing' and ‘Credit, Money and
the Government Budget Constraint’, respectively, in the Bulletin of Economic
Research. Chapter 2 uses the contents of the forthcoming paper in the Journal of
Economic Studies, to be published as "The Performance of Credit Markets Under
Asymmetric Information About Project Means and Variances',

In those joint works the effort and contribution may be attributed to both the

authors in equal parts.



ABSTRACT

Recent years have witnessed an increasing interest in credit markets for a number
of reasons: first, credit markets perform important functions in any developed
monetary economy, such as the sharing of risk between different individuals, the
allocation of financial resources and the transmission of monetary policies; second,
several influential theoretical studies have, by taking into consideration the idea
of incomplete information, concluded that they operate in a very distinct way
compared to most other markets, with equilibria in most cases exhibiting
inefficiency; third, the new empirical research has provided support for the
importance of the role played by the financial system in the determination of the
real economic activity.

This thesis examines the relevant works on credit, evaluates the explanatory
power of the theories hitherto advanced and, more importantly, offers new
theoretical and empirical studies which provide further insights into the subject.

Part 1 is devoted to the microeconomic studies on credit with incomplete
information. Assuming that borrowers are better informed than lenders about the
quality of their investment projects, it derives several theoretical propositions
which add to the understanding of credit market functioning. Moreover, it provides
empirical evidence on the characteristics of random distributions of rates of return

associated with industrial corporations.
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Part 2 is concerned with macroeconomic studies on credit in the context of
the conventional ad-hoc approach with symmetric information. It shows how an
explicit credit market may be incorporated in a standard macroeconomic model
augmented with wealth effects and government budget constraint in order to allow
the examination of issues, such as credit market shocks, that would not otherwise
be possible.

The thesis' mode of exposition is eclectic, using alternatively Titerary'
reasoning, geometrical demonstrations and analytical proofs depending on the

nature of the topics under consideration.
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GENERAL INTRODUCTION



GENERAL INTRODUCTION

Credit markets, and financial markets more generally, have been the focus of
recent research for three main reasons: first, they perform important functions in
any advanced economy, such as the sharing of risk between different individuals,
the aliocation of financial resources and the transmission of monetary policies;
second, a number of influential economists have noted that they operate in a very
distinct way compared to most other markets, with non-Walrasian and seemingly
non-optimal equilibria being the rule rather than the exception; third, the new
empirical research, examining both historical and postwar data, has provided
support for the importance of the role played by the financial system in the
determination of the real economic activity.

Although the interpretation of the issues associated with credit markets varies
from one set of studies to another, the above points have come to constitute a
common ground shared by economists of rather different persuasions. In the
attempt to provide a sound explanation of the aforementioned phenomena, recent
theoretical research on the economic importance of credit markets has branched
off into two general directions.

Concerned with capital market imperfections, the first has focused on the
effects of asymmetric information between lenders and borrowers. It is well

understood that the optimal performance of an economy requires an efficient
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transfer of resources from wealth owners to firms, which in turn requires the
complete availability of information or state contingent contracts to all participants
in the market. The collection of information is an activity in which financial
intermediaries are supposed to specialise. However, this activity is usually costly
and not always effective in eliminating the informational problems which emerge
in the market, Financial intermediaries, therefore, cannot always perform their
coordination function efficiently, and the problems caused by the existence of
asymmetric information between the different categories of economic agents may
produce serious misallocations of the amount of resources available to producers.
Recent microeconomic studies on credit have demonstrated that those
informational problems can have a number of important economic consequences:
they can lead to equilibrium credit rationing, they can provide an explanation of
the form of financial contracts offered by financial institutions, they can provide
a rationale for the existence of financial intermediation, and they can generate non-
optimal levels of aggregate investment which may justify government intervention.

Following up the lines of research suggested by the partial equilibrium
approach to the credit market, much of modern business cycle theory - developed
in the context of the micro-based general equilibrium framework - has also sought
to model informational asymmetries so as to provide explicit choice theoretic
foundations for macroeconomic phenomena. This recent line of research has
yielded interesting insights regarding the important role that credit and financial
intermediation may play in explaining macroeconomic relationships, in propagating
business cycles and in producing cyclical behaviour in response to shocks.

The second general direction of research on credit markets has used the

traditional method in macroeconomics. It is widely recognized that the movements
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of credit in response to monetary policy interventions are an important channel
through which monetary policy affects aggregate demand. Although developed in
the context of the conventional ad-hoc approach, some recent macroeconomic
studies have been particularly successful in dealing with this issue of monetary
transmission mechanism. Moreover, these studies have been quite valuable for the
analysis of the effects of government macroeconomic policies when analytical
difficulties have precluded the use of the general equilibrium optimizing
framework.

This thesis reflects the current level of development in the economics of
credit markets. The aim of the thesis is to examine the relevant works on credit,
to evaluate the explanatory power of the theories hitherto advanced and, more
importantly, to offer new theoretical and empirical studies which provide further
insights, thereby adding to the existing literature on the subject.

The thesis is divided in two parts. Part 1, which comprehends Chapters 1 to
4, is mainly devoted to the microeconomic studies on credit with asymmetric
information, while Part 2, which only includes Chapter 5, is concerned with the
macroeconomic studies on credit in the context of the conventional ad-hoc
approach with symmetric information. An outline of the chapters is given next.

Chapter 1 surveys the modern theories of credit that explore the
consequences of imperfect information. The topic of credit rationing is one of the
central themes under consideration. Recent research into this phenomenon has
aimed at answering the question of whether there exist plausible conditions which
make rationing compatible with the rational optimizing behaviour of all market
participants without resort to some exogenous constraints such as usury laws.

Based upon the idea of asymmetric information about the quality of investment

15



projects, the seminal works of Keeton (1979), Stiglitz and Weiss (1981), and
Williamson (1986) have advanced sound theoretical explanations for the existence
of equilibrium credit rationing. In this literature, three fundamental reasons have
been put forward for lenders to ration credit instead of raising the interest rate up
to the level where the demand for and supply of loans are equated: adverse
selection, moral hazard and monitoring costs. In all these cases, the explanations
of credit rationing rely on some form of asymmetry of information as well as on
the idea that changes in the rate of interest affect the quality of the loan portiolio
of lenders adversely, either in terms of the riskiness of the projects being funded
or in terms of the expected monitoring costs. The dependence of the quality of the
loan portfolio on the interest rate constitutes the main cause of rationing. In each
case the lender may have reasons for wishing to hold the interest rate below the
market clearing level in order to affect the quality of the loan portfolio rather than
reap the direct gains available from charging a higher rate.

The possibility of rationing also depends on the mode of ranking investment
projects in the market. In the Stiglitz and Weiss (1981) model, for instance, the
distributions from which project returns are drawn all have a common mean and
differ from one another only in terms of their variance. If, instead, as in the de
Meza and Webb (1987) model, projects are assumed to differ in expected return
but not in terms of variance, then equilibrium requires market clearing. This resuit
clearly suggests that the propositions established in several studies of credit based
on asymmetric information are sensitive to changes in model specifications.
During the course of the thesis, the importance of this problem will become
increasingly clear.

Other issues addressed in Chapter 1 are the form of financial contracts and
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the non-optimality of equilibria. In models of ex ante asymmetric information (e.g.
Jaffee and Russell 1976, Stiglitz and Weiss 1981, and de Meza and Webb 1987),
financial intermediation takes place via a siandard debt contract with a probability
of default. With few exceptions (e.g. de Meza and Webb 1987), debt contracts are
not derived endogenously. However, in models of ex post asymmetric information
(e.g. Williamson 1986, 1987), debt contract as the optimal form of intermediation
is derived from first principles. The basic reason why debt contract is optimal is
that under any other financial arrangement the borrower never has an incentive to
announce an ex post return in excess of the minimum return necessary to prevent
auditing by the lenders; this minimum return corresponds to the no-default
payment on the loan rate. Moreover, in ex post asymmetric information models,
financial intermediaries arise naturally because, in comparison to direct lending,
they economize on monitoring costs when a borrower defauits.

The allocation of financial resources in equilibrium (with and without
rationing) is inefficient in a number of studies (e.g. Stiglitz and Weiss 1981, de
Meza and Webb 1987, and Mankiw 1986). However, the type of inefficiency
differs from one group of models to another. Furthermore, 'the non-optimality of
equilibria in the presence of credit rationing is not general: there are examples in
which the allocation with credit rationing is that which would be produced by a
central planner with the same information as is available to market participants.
Thus the allocation in a credit-rationed equilibrium is optimal in the model set up
by Williamson (1986) [...]. The point in all of these cases is that credit rationing
is an efficient method of preventing overinvestment in risky projects that would
otherwise take place because of the lack of information by the lender.’ (Blanchard

and Fischer 1989, p. 486).
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Informational problems and their consequences are also examined within the
micro-based general equilibrium frameworks recently developed. This line of
research offers two advantages over the partial equilibrium approach. First, it
provides a stronger theoretical foundation for welfare policies. Second, it allows
the analysis of the importance of financial intermediation in the determination of
the macroeconomic activity as well as in the explanation of business cycles.

Several issues, referred to later, remain unresolved in the current literature,
The studies developed in other chapters of the thesis attempt to lay the theoretical
and empirical foundations for answering part of those outstanding problems.

Chapter 2 develops a microeconomic model of credit with ex ante
asymmetry of information about both the mean and variance associated with
individual project returns. In the model, both entrepreneurs and financiers are risk-
neutral and expected profit maximisers. Debt contract is the form of financial
arrangement considered. The novelty of this framework is that investment projects
are distinguished in terms of two characteristic parameters of their distribution
functions of returns, i.e. in terms of the mean and variance parameters. This
contrasts with the models of Stiglitz and Weiss (1981) and de Meza and Webb
(1987), in which distributions are distinguished in terms of either the mean or the
variance parameters but not both. The more general model thus combines the
adverse selection arguments of Stiglitz and Weiss and the favourable selection
arguments of de Meza and Webb. As a consequence, two results are derived. First,
market equilibrium may exhibit rationing. Second, inefficiencies may involve not
merely the volume of investment but also its composition, i.e. market equilibrium
may simultaneously display both some projects being funded which would not be

funded in the first-best case and some projects not being funded which would be
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funded in the first-best case, regardless of whether the aggregate level of
investment is above, below or equal to the first-best level.

Chapter 3 also considers a partial equilibrium model with informational
asymmetries. But this time entrepreneurs’ projects only differ in risk and the
problem analysed is that of financing them by own equity, debt and outside equity.
This framework draws on and synthesises the works of de Meza and Webb (1990)
and Stiglitz and Weiss (1981). Entrepreneurs are considered to behave in a risk-
averse manner and each of them is endowed with a project at the beginning of the
period. The projects, if undertaken, require outside finance from risk-neutral
bankers who offer financial contracts to entrepreneurs. All projects are assumed
to have the same expected return and there are two outcomes, one with a high
probability of securing the successful return and another with a low probability.
The quality of an individual entrepreneur’s project, that is, the success probability -
not known by the financial institutions - is private information. With this model,
if negative incentive effects are not taken into account, the financial equilibrium
involves pooling equilibrium with both categories of projects being entirely
financed through outside equity. With this type of solution there can be no adverse
selection and social efficiency is achieved.

However, the assumption that equity contract entails no costs seems
unreasonable because of moral hazard problems. Incentive effects may justify an
optimal small proportion of outside equity in the capital structure of firms. It is
therefore assumed that in all projects the share of equity held by bankers is fixed
and relatively small. With this assumption the model exhibits interesting
properties. First, if a separating equilibrium exists, it must be the unique

equilibrium. Regardless of the values of the parameters of the model, a pooling
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equilibrium cannot exist; moreover, under quite plausible conditions, equilibrium
may not exist. Second, credit rationing in equilibrium is not viable. Third, the
competitive equilibrium is not economically efficient, i.e. in separating equilibrium
aggregate investment falls short of the first-best level. This result is novel. Fourth,
capital siructure of firms does matter, i.e. the relative magnitude of outside equity
makes a real difference to the quantity of aggregate investment in equilibrium.
And finally, the leverage of firm is positively associated with default probability.

The contribution of Chapter 4 is situated at the empirical level. In the
literature, the assumptions advanced regarding the mode of ranking investment
projects in the market remain an unresolved issue. These assumptions have
significant economic implications. For instance, in Stiglitz and Weiss (1981),
where the distribution function of returns differs across investment projects only
in terms of variance, the market equilibrinm involves under-investment relative to
the first-best level. On the other hand, in de Meza and Webb (1987), where the
underlying distribution of returns differs across projects only in terms of expected
return, the market equilibrium exhibits over-investment. Moreover, if investment
projects differ from one another in terms of both the means and variances of the
distributions from which project returns are drawn (as in Chapter 2), the aggregate
investment may be above or below its first-best level. The empirical study in this
chapter tests the validity of these assumptions, at the same time contributing to the
existing body of empirical evidence on the random distributions of rates of return
associated with individual corporations in the United Kingdom. For this purpose,
and hence the interpretation of statistical data, the analysis of variance technique,
the non-parametric runs and Kruskal-Wallis tests, and the multiple pairwise

comparison method are used. The data used refer to UK companies grouped in
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industries for the years 1980-89.

In general, the findings bear out the assumption that the distributions from
which firms' returns are drawn differ (significantly) in terms of both means and
variances. However, it must be acknowledged that, from a theoretical viewpoint,
it is perfectly legitimate to develop an analysis on the assumption of either
identical mean returns and differential risks (as assumed in Stiglitz and Weiss, and
Chapter 3), or identical variances and differential expected rates of return (as
assumed in de Meza and Webb), although the evidence presented offers
provisional support to the assumption made in Chapter 2.

Chapter 5 briefly surveys the literature on macroeconomics of credit based
on the conventional approach and also proposes a model along this line of
research, In recent years, the method applied in macroeconomics has undergone
a radical change. From ad-hoc models of Keynesian or monetarist inspiration most
leading macroeconomists have shifted the focus of their research towards general
equilibrium models, attempting to place macroeconomics on the theoretically firm
grounds of microeconomic theory. However, the micro-based general equilibrium
models which establish the important role of financial intermediation in business
cycles are not very explicit regarding the way monetary policy, and central bank
policy in general, affect aggregate economic activity. This is due to the well
known analytical difficulties entailed by the introduction of money in general
equilibrium models. As a result, some alternative macroeconomic models allowing
roles for both money and credit have recently been developed in the context of the
standard IS-LM model (e.g. Bernanke and Blinder 1988, and Brunner and Meltzer
1988). In these models money and credit interact and explain a variety of

macroeconomic relationships, such as the variations in aggregate demand
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stemming from the movements of credit in response¢ to monetary policy
interventions,

The study by Bernanke and Blinder (1988) emphasises the interdependence
of money and credit. However, interdependence also extends to fiscal policy and
therefore coordination of these several policies is an issue that should be
considered in any macroeconomic analysis. Indeed, the implications of the
government mode of financing its deficits together with wealth effects highlight
the interdependence of monetary and fiscal policies (e.g. see Blinder and Solow
1973). Accordingly, the model elaborated in Chapter 5 encompasses credit, money,
wealth, government budget and aggregate demand. The study shows how an
explicit credit market may be incorporated in a standard macroeconomic model
augmented with weaith effects and government budget constraint in order to allow
the examination of issues, such as credit market shock, that would not otherwise
be possible. As a consequence, it is able to demonstrate, for instance, that a
negative credit market shock causes the loan rate to rise and, hence, investment
to fall, which in turn triggers off the fall in income, in the transactions demand for
money and in the interest raie on bonds. Such an outcome could not have been
predicted by the standard IS-LM model, which illustrates the value of introducing
an explicit credit market into this framework. In addition, the study demonstrates
that the analysis of more conventional policies (e.g. open market purchase of
bonds) is enhanced by reinforcing the usual channels of the transmission process
with a credit market.

Finally, the concluding remarks offer an assessment of the works presented

in the preceding chapters as well as an outlook on possible future research.
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PART 1

MICROECONOMIC STUDIES ON CREDIT WITH ASYMMETRIC
INFORMATION



CHAPTER 1

ASYMMETRIC INFORMATION AND MODELS OF CREDIT: A SURVEY

1.1. Introduction

The main purpose of the studies in Part 1 of the thesis is to apply the
analytical tools and concepts developed in the 'New Information Economics' to
credit markets in order to explore the possibility of market failures and their
consequences. The New Information Economics - a term coined by one of its
leading proponents (Stiglitz 1985) - refers to the atiempts, intensified in the last
two decades, to incorporate informational problems into economic theory in a
rigorous way.

In view of this, the present chapter surveys the recent theoretical literature
which explores the consequences of asymmetric information in the credit market.!
These consequences could potentially add to our understanding of microeconomic,
macroeconomic and welfare economic issues.

One of the central themes in the present study is credit rationing. During the
1950s and at the beginning of the 1960s, the proponents of the so-called
Availability Doctrine were the first to focus attention on this phenomenon. They
argued that monetary policy could be used to change aggregate demand (even if
investment were insensitive to the rate of interest) if variations of the money

supply were reflected in changes of the availability of loans rather than in changes
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of the interest rate.

Ever since, continued interest in credit rationing has aimed at answering the
following questions: first, whether there exist plausible conditions which make
rationing compatible with the optimal behaviour of economic agents without
resorting to exogenous constraints such as interest rate regulations; second,
whether rationing leads to inefficiency and, if so, what policies should be followed
to overcome this problem; and, third, whether credit rationing has any effect on
the transmission of monetary policy.

The following sections examine how these issues have been dealt with by
economists - of rather different persuasions - concemed with asymmetric
information.

In addition to the rational explanation of credit rationing, the research on
financial markets based on asymmetric information has yielded appeaiing
explanations of a variety of other economic issues, such as the necessity of
financial intermediation, the optimal form of financial contracts and the nature of
the inefficient level of aggregate investment,

Many of the results in the literature, including those on credit rationing, are,
however, not robust to changes in the model specification. Thus, while Stiglitz
notes the importance of credit (and equity) rationing and feels able to conclude
that 'an effective stabilization policy of the government should be directed at
overcoming the limitations of this rationing' (1988, p.320), Williamson concludes
that 'there appears [...] to be no obvious role for stabilization policy that arises
from the existence of unemployed resources and credit rationing in equilibrium’
(1987, p. 1215). These differences notwithstanding, it does seem safe to conclude

that the area of research is interesting and that further work, both theoretical and
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empirical, is likely to prove rewarding.

The remainder of this chapter is organised as follows. Section 1.2 offers a
brief review of the views of some earlier writers on the importance of the credit
market and financial structure in the determination of economic activity. Section
1.3 outlines the role of asymmetric information in the credit market and then
presents an illustrative partial equilibrium model to show how it may lead to
rationing. Section 1.4 examines the inferences that have been drawn from such
models, whilst Section 1.5 discusses some criticisms and recent developments
which both extend and question the analysis. Section 1.6 further extends the
analysis by examining the ideas in general equilibrium contexts. Finally, Section
1.7 offers some conclusions and defines the research program for the remaining

chapters of the thesis.
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1.2. Background

The idea that the credit market and financial structure are important in the
determination of economic activity is, of course, not new. Notable economists
whose works remain influential include Fisher and Gurley and Shaw. Fisher (e.g.
see 1933) in his theory of 'debt-deflation’ coupled the collapse of the financial
system with the collapse of real economic activity in the Great Depression.
According to Fisher, the high level of borrowers’ debt built up during the period
of prosperity preceding 1929 made the economy vulnerable to the ensuing
downturn which led to a wave of bankruptcies which, in turn, enhanced the
downturn. Gurley and Shaw (e.g. see 1955) similarly noted the role of financial
intermediation in the credit supply process and called attention to the importance
of 'financial capacity'. Financial capacity was an aggregate indicator of borrowers'
ability to support debt without having to cut back current or future spending in
order to avoid default or rescheduling. The role of financial and balance sheet
variables on investment and output was thus emphasized.

The literature on asymmetric information and the credit market may be
traced back to the Availability Doctrine associated with Rosa.> According to Rosa
there was a commonly held view amongst economists in the United States of
America in the years immediately following World War II that 'central bank
control over interest rates was useless as a restraint upon cyclical swings in the
American economy' (1951, p. 270). In reaction to this view, Rosa and others (see
Scott 1957a,b and Lindbeck 1962) argued that even if investment and saving were

insensitive to the rate of interest, monetary policy could still be useful via its
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effects on lenders and the availabitity of credit. As Rosa put it, 'in essence, it is
not necessarily interest rates as a cost to the borrower, not as an inducement to the
saver, but rather interest rates as a reflection of underlying changes in credit
availability, that have an important (though certainly not always a decisive) impact
upon the generation of business cycles' (1951, p. 276). He went on to add that
'[interest] rate changes brought about by the open market operations of the central
bank influence the disposition or the ability of lenders to make funds available to
borrowers, either for the continuation of outstanding indebtedness or for incurring
new debt' (1951, p. 282).

Rosa's argument focused attention on two important issues: first, the
interaction of the central and commercial banks (specifically in the presence of a
large public debt across a broad spectrum of terms to maturity) and, second, credit
rationing. Stimulated by the Availability Doctrine, the interest in credit rationing
led to attempts to provide a sound theoretical explanation for the existence of
equilibrium credit rationing; or, in other words, to answer the question as to why
an excess demand for loanable funds should not cause the interest rate to rise untit
demand and supply were equated.

As the term 'equilibrium credit rationing' suggests, the traditional definition
of credit rationing which refers only to an excess demand for loans at the ruling
loan rate is insufficient. In fact, it is neither surprising that lenders do not grant
large loans arbitrarily, regardless of the level of loan rate, nor that borrowers with
differences in relevant characteristics get different loan contracts. This point,
however, has not always been recognized, and it was only in 1979 that Keeton
proposed a neat distinction between different types of credit rationing: Type 1

rationing in which some or all loan applicants get a smaller loan than they desire
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at the quoted loan rate of interest; and Type 2 rationing in which some loan
applicants are denied a loan even though for the lender they are indistinguishable
from accepted applicants. For both types of rationing, applicants are required
strictly to prefer a loan in the sense that they are ready to accept a higher rate of
interest in order to obtain one. At first sight, Type 2 rationing appears to be
merely a special case of Type 1 rationing, since getting no loan is one example
of a smaller than the desired one. But the requirement of homogeneous applicants,
as perceived by the lender, makes Type 2 rationing the more interesting case.
While Type 1 rationing was used in most of the older literature referred to next,
recent studies have for the most part focused on Type 2 rationing.

A number of authors (e.g. Hodgman 1960, Miller 1962, Freimer and Gordon
1965, Jaffee 1971, Smith 1972, Azzi and Cox 1976, and Jaffee and Modigliani
1969, 1976) attempted to explain credit rationing within a full-information
framework. Freimer and Gordon (1965) generated a backward bending supply of
credit and based their explanation of rationing upon it. Jaffee and Modigliani
(1969), however, rightly pointed out that credit rationing can only be explained
with an analysis of the interaction of supply and demand curves and not by
looking at the supply of credit alone,

Jaffee and Modigliani attempted to provide an affirmative answer to the
question: 'is it rational for commercial banks to ration credit by means other than
price? (1969, p. 850). Their answer, although interesting, was not fully convincing
since it relied upon exogenously given loan demand functions and produced
rationing as the equilibrium outcome of rational bank behaviour only by imposing
the constraint that the bank in their model must offer a uniform interest rate to

different borrowers, though that rate may be chosen freely and the loan size may
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be varied across customers. If the bank were allowed to charge different customers
different rates, as it would wish to do in order to maximise profits, then rationing
would not appear. Thus, one is left wondering why bank behaviour obeys such a
constraint. If the constraint is taken as a legal restriction then it seems that Jaffee
and Modigliani have really produced rationing by imposing it from outside the
model and, thus, have not offered a wholly satisfactory explanation.

A more convincing explanation of credit rationing may be based upon the
idea of asymmietric information. It is this type of explanation which forms the
focus of the remainder of this chapter.* It is interesting to note, however, that
Jaffee and Modigliani hinted at such an explanation when discussing an
intermediate scenario between the extremes of perfectly discriminating monopoly
and the uniform rate case. They argued that in order to improve profitability a
banker might try to classify customers into several different rate classes and
pointed out that "an effort would no doubt be made to choose the criteria for
classification so as to minimize the difference between the optimal classification
of customers into rate classes and the categories dictated by the objective criteria,
but a close approximation might be difficult to achieve’ (1969, p. 860). More
modern writers might well explain the difficulty to which Jaffee and Modigliani
allude by reference to asymmetric information. The next section turns to such

explanations.
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1.3. Credit Rationing Under Asymmetric Information

1.3.1. An Qutline of the Key Ideas

The idea that asymmetric information could cause markets to deviate from
the behaviour patterns conventionally analysed became widely recognized
following the seminal papers by Arrow (1963, 1968) and Akerlof (1970).

Arrow's contribution focused attention upon the problem of moral hazard.
This may occur where one party, known as the principal, enters into a contract
with another, known as the agent, who has some degree of autonomy over his
consequent actions which cannot be perfectly monitored by the principal. These
actions affect the outcome for both the principal and the agent and their
preferences differ so that there is some degree of conflict between the two parties.
The principal, therefore, wishes to devise a contract which will induce the agent
to undertake actions, which the principal cannot fully monitor, desired by the
principal. A simple example of this type of problem concerns a contract between
an insurance company (the principal) and an insuree (the agent). Suppose that in
return for an annual premium the insurance company agrees to indemnify the
insuree against the theft of his motor car. As a result of being insured, the insuree
may feel that he has less incentive to fit and operate anti-theft devices in his car,
thus making theft more likely. In consequence, the insurance company may place
restrictions on the observable circumstances under which it will compensate the
insuree against theft, or agree to provide only partial compensation in an attempt

to induce the insuree to continue to take sensible precautions even after insurance.
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The key point is that the behaviour of the agent, which the principal wishes to
control, is a function of the terms of the contract between them. Moral hazard is
simply the temptation of the agent to undertake actions which the principal finds
undesirable; it need not amount to outright dishonesty such as cases of insurance
fraud, although these cases may occur.

The application of this idea to the credit market is straightforward. Consider
the bank to be the principal and the borrower to be the agent. If the interest rate
to be charged on the loan affects the consequent bebaviour of the borrower, then
the bank may choose to set an interest rate which does not clear the credit market
if it chooses the interest rate partly to influence the unobservable behaviour of the
borrower and the use made of the loan. For instance, if a higher interest rate
encouraged borrowers taking out loans for invesiment finance to invest in riskier
projects, it can be shown that banks may have an incentive to charge a rate below
the market clearing rate in order to induce investment in less risky projects.

Akerlof's contribution drew attention to another problem associated with
asymmetric information, that of adverse selection, The reasoning here is quite
simple. Consider a market in which sellers, who know the quality of their product,
offer products of different qualities to buyers who are unable to distinguish
between them. Given that they are unable to distinguish between products, buyers
will offer a price reflecting the perceived average quality of products, which may
force some sellers of high quality goods, with a reservation price above this
average price, to withdraw their goods from the market. Hence, the market for
high quality goods may fail even though all agents are acting rationally. Clearly,
several issues arise from this idea, such as how sellers respond to the incentive to

signal the quality of their product if it is above the average, but the basic idea is
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simple and seems readily applicable to the credit market. Viewing the bank as the
buyer of risky promises and borrowers as the sellers of such promises, it is easy
to imagine sellers knowing the riskiness of their promises and the bank being less
well informed. This asymmetry of information may lead to credit rationing since
banks know that their categorization of borrowers into different risk classes is
imperfect and fear that setting a market clearing rate may lead to a worsening, in
terms of risk characteristics, of the overall quality of borrowers, As Akerlof noted,
'the difficulty of distinguishing good quality from bad is inherent in the business
world; this may indeed explain many economic institutions and may in fact be one
of the more important aspects of uncertainty.' (1970, p. 500). One difference
between the models to be discussed below and the basic Akerlof model is that in
the models below banks can choose the interest rate in order to try to affect the
quality of projects, whereas in the Akerlof model buyers are price takers.

The ideas of adverse selection and moral hazard were first applied to the
credit market in papers by Jaffee and Russell (1976), Keeton (1979) and Stiglitz
and Weiss (1981). Apart from the paper by Jaffee and Russell, the literature relaies
more clearly to the finance of investment projects than to consumer credit, perhaps
because in the market for consumer credit the banks can more easily be imagined
to segregate borrowers into risk classes or control the use of funds or impose other
terms on customers so as to avoid the problems of adverse selection and moral
hazard. Although in principle the ideas might be applied to the consumer credit
market, the present study follows the literature and assumes that loans are used for
investment finance from now on.

The adverse selection and moral hazard problems outlined above may be

considered to be problems of ex ante asymmetric information, since the ex post
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returns associated with a project are assumed to be costlessly observable by both
lenders and borrowers. The asymmetry of information in either of these two cases
concerns the riskiness of the project for which a loan is used rather than the
eventual outcome of the project.

A more recent idea which has also been applied to the credit market (see
Williamson 1986, 1987) is that of costly state verification (see Townsend 1979).
In this case, lenders know as much as borrowers about the riskiness of the projects
being funded but only the borrower is able to observe his project returns
costlessly. This ex post asymmetry of information gives rise to a novel kind of
moral hazard problem; the borrower has an incentive to declare a project return
so low as to make him unable to pay off his debt to the bank even if the return
is in fact much higher than would be needed to do so.” Banks respond to this
incentive by committing themselves to incur costly monitoring of the project
returns of any borrowers who declare themselves bankrupt. An underlying premise
within this environment is that the higher the interest rate on loans the greater the
likelihood for any borrower genuinely to suffer bankruptcy and for any bank to
incur monitoring costs. Hence, once again the bank has a reason to choose an
interest rate which does not clear the loan market, this time because to do so
might entail an unacceptable rise in expected monitoring costs which would more
than offset the direct benefits to the bank of the higher interest rate needed o clear
the market.

Notice that all of the above explanations of credit rationing rely on a form
of asymmetry of information and on the consequence that changes in the rate of
interest affect the quality of the loan portfolio of the bank adversely, either in

terms of the riskiness of the projects being funded or in terms of the expected
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monitoring costs. It is this dependence of the quality of the loan portfolio upon the
interest rate which leads to credit rationing. In each case the bank may have
reasons to wish to hold the interest rate below the market clearing level in order
to affect the quality of the loan portfolio rather than reap the direct gains available
from charging a higher rate. It will be shown below that if the bank has some
other way of affecting the quality of its portfolio then the possibility of credit
rationing may disappear.

The remainder of this chapter aims to flesh out some of the above ideas. The
next subsection begins this task by examining a simple partial equilibrium model
of the credit market under ex ante asymmetric information which exhibits the

problem of adverse selection.

1.3.2. A Credit Market Model with Ex Ante Asymmetric Information and

Adverse Selection

The role of ex ante asymmetric information and adverse selection may be
shown using a simplified version of a model due to Stiglitz and Weiss (1981).°

Consider that a bank has identified a group of borrowers, each of whom has
a single one period project in which he can invest. Each project requires a fixed
amount of investment denoted by K and each borrower must borrow this amount
if he is to invest. This assumption rules out any complications provided by the
possibility of the borrower investing some of his own wealth in the project or
raising finance by other means, such as an equity issue. Such complications will

however be discussed in Section 1.5 below.
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The return on any project is a random variable. Stiglitz and Weiss introduce
the concept of the mean preserving spread.’ In this case, the distributions from
which project returns are drawn all have a common mean and differ from one
another only in terms of their variance, with projects whose returns are drawn
from distributions with larger variances being said to be riskier projects. The
assumption that each project has a common expected payoff or gross return,
denoted by R, is retained, but for simplicity assume that projects either succeed
in the period after they are carried out, the ith project yielding the specific return
R®, with probability p;, or fail and yield zero. Hence, for all projects the following

holds:

(1.1) pR, =R, foralli.

Project i is said to be riskier than project j if, given that (1.1) is satisfied, p,
<p;

Banks and borrowers are risk-neutral profit maximisers. Banks are
competitive; they compete 'by their choice of a price (interest rate) which
maximises their profits' and 'the interest rate received by depositors is determined
by the zero-profit condition' (Stiglitz and Weiss 1981, p. 395). The supply of
loanable funds to the bank is independent of the interest rate it charges borrowers.

There are two key asymmetries in this model. First, there is an asymmetry
of information. Banks are assumed to be ignorant of the probability of success, p;,
and the value of the return if successful, R%, of the ith borrower’s project, though
they do know the characteristics of the population of borrowers. Borrowers, on the

other hand, know the probability of success and the value of the successful
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outcome associated with their project. Given this asymmetry, if banks do decide
to ration credit, they will be unable to do so in a way which discriminates between
high-risk and low-risk borrowers. Rationing will therefore be of Type 2 where
some borrowers are granted loans of size K to finance their projects, whilst other
loan applicants will be denied credit even though the bank is unable to distinguish
in any way between loan applicants.?

The other key asymmetry is an asymmetry in payoffs introduced by the
nature of the debt contract. The contract is assumed to be of a standard form, on
which the borrower pays the specified amount (14r)K in the period after he has
borrowed K if the project succeeds, or eise pays nothing if the project faiis. Banks,
therefore, receive either zero or (1+r)K once the project has been carried out,
depending on whether it fails or succeeds, whilst borrowers receive either zero or
any payoff in excess of (1+r)K, i.e. R%-(141)K. The effect of this latter asymmetry
is to make risk-neutral banks prefer less risky projects, and risk-neutral borrowers
to choose to apply for loans to carry out their projects only if they are - in a way
to be described below - sufficiently risky. Thus, for a given interest rate T,
investors with riskier projects will be those who choose to borrow and invest,
whilst those with less risky projects, which the bank would prefer to see carried
out, witl choose not to invest.

To show that it is the riskier projects which will be undertaken, consider the

expected return net of debt repayment to the bank for the ith borrower:

(1.2) E(m) = pR’- (1+1)K].

Profit maximizing risk-neutral borrowers will certainly wish to borrow and invest
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in their project if and only if E(x)) exceeds zero, or, in other words, if and only
if R®, exceeds (1+1)K, since p, must be positive. Therefore, only projects with a
high enough R, will be carried out, but from equation (1.1) this can be seen to be
the same as saying that only projects with a low enough p; will be undertaken.

Alternatively, this result may be shown by differentiating (1.2) to yield:

(1.3) dE(m)/dp; = R’; + p(dR*/dpy) - (1+1)K

and noting from (1.1) that dR®/dp, equals -R/p? or -R%/p;. Hence (1.3) becomes:

(1.4) dE(m)/dp; = -(1+0)K.

Thus, the higher p, is the lower expected net profits are and only for a sufficiently
low p; will (1.2) yield a positive value for expected net profits.

The result that expected net returns to the borrower are higher for riskier
projects may be interpreted as stemming from the fact that for such projects 'the
expected interest payments are lower because the loan is repaid less often’ (English
1986, p. 7). However, this interpretation must be considered carefully. It is only
because expected gross returns are held constant that reducing expected interest
payments raises expected net profits, E(w). If, for example, R®;, were the same for
all projects, both expected gross returns and expected net returns would rise with
p;» as can be seen by looking at pR®; and by setting dR’/dp; equal to zero in (1.3)
for projects where R, exceeds (1+1)K, i.e. for projects which borrowers would
wish to carry out. Following de Meza and Webb (1987, 1990), the case for

projects with a common return if successful and unequal expected retwrns will later
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be examined. It will be seen that the arguments presented for projects with equal
expected gross returns are not robust to such changes in model specification.

Thus, for a pool of projects with equal gross expected returns the higher the
interest rate r the higher R’, must be, i.e. the lower p, must be, in order for a
potential borrower to choose to borrow and invest in his project. Hence, as a bank
increases the interest rate r which it charges, the pool of loan applicants becomes
composed of borrowers with riskier projects. Since banks prefer less risky to more
risky projects they will have to balance this effect of increasing the interest rate
against the higher debt repayments it produces from successful projects.

To show that banks would prefer to invest in less risky projects, consider the

net return to the bank on a loan to the ith borrower:

(1.5) Ey(r) = p(1+D)K - (1+p)K

where p is the cost of funds to the bank.’ Clearly, the expected return to the bank
given by equation (1.5) is increasing in p; for given r and p values.

Let p be the cut-off probability of success above which potential borrowers
choose not to apply for loans given the interest rate r. The total number of loan
applicants from the potential group of borrowers identified by the bank will
therefore be given by 0ﬁ’g(pi)dpi, where g(p,) is the density function characterizing
the distribution of p, across potential borrowers and is known by the bank.
Assuming that all these applicants are granted loans, the total expected gross profit

to the bank on its loan portfolio is given by:

(16)  E(m) = [(1+DKpg@)dp, = (1+K [ pig(p)dp,
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which represents the return the bank receives from successful projects weighted
by the expected number of successful projects.
Now consider the expected gross interest factor, A, earned by the bank per

unit of money loaned on this portfolio. This is given by:
P P
(L7 A= [Q+0K [pe®ldp] / [K [ s(pydp;].

The numerator in (1.7) is just E(x,) and the denominator is simply the total value
of loans granted. Differentiating (1.7) with respect to r it can be seen that the sign

of dA/dr depends upon:

(18) L epodp; [ peeddp+(1+n)pg(p)(dp/dn)] - (dp/dDe(P)I(1+

1) J,pe(p)dp)]

which is ambiguous. The term afier the negative sign in (1.8) is negative and
represents the reduction in the denominator of (1.7) as r rises; since it enters (1.8)
with a negative sign, however, it would tend to make the whole term positive (i.e.
reducing the denominator - which represents the value of loans - in (1.7) would,
for a given numerator - which represents gross returns - cause gross profits per
dollar loaned to rise). The integral term outside the first set of brackets in (1.8) is
positive; it represents the total number of loan applicants. The first term in
brackets is also positive; it represents the higher repayments as r rises by those
who repay. The product of these latter two terms, therefore, tends to make the
whole term in (1.8) positive. Hence, the ambiguity in the sign of the whole term

arises from the fact that the second term in the first set of brackets is negative.
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This term represents the adverse selection effect, or the deterioration in the quality
of the pool of applicants as r rises and p falls. If this latter effect outweighs the
other effects from an increase in the interest rate, then A will fall as r rises.

Consequently, the sign of dA/dr depends on the properties of the density
function, g(p,), and the number of relatively safe borrowers driven out of the
market for loans as r rises; the possibility of a negative relationship between r and
A, over a certain range, is due to adverse selection.

Notice that this relationship between A and r will continue to hold even if
rationing occurs and not all applicants are granted loans. This is so because loan
applicants cannot be distinguished by the bank according to the riskiness of their
projects; hence, if loans are rationed, the effect on equation (1.7) would simply be
to multiply both numerator and denominator by the same fraction representing the
proportion of applicants granted loans.”®

It is now possible to present a diagrammatic determination of market
equilibrium, following Stiglitz and Weiss (1981). The third quadrant of Figure 1.1
shows the relationship between A and 1, assumed to yield a maximum for A" at 1",
The fourth quadrant depicts the relationship between the supply of loanabie funds
(or deposits), D*, to the bank as an increasing function of the interest factor (1+p)
paid to depositors. It is assumed that depositors are paid the same return as the
bank earns, since the market for deposits is competitive, so that (1+p} equals A,
the interest factor earned by banks, Thus, if the bank charges borrowers r° and
earns A" it will attract D®, deposits and be able to offer D%, equal to L*, in loans.
Hence, it is possible to trace D’ from quadrant (iv) through to quadrant (ii) via
guadrant (i) - which shows a standard 45° line - and to derive the point (L*..r") as

a point on the loan supply curve offered by the bank. Other points on this L*
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function may be derived in similar manner.

Figure 1.1: Derivation of Equilibrium Credit Rationing

The demand for loans, LY, is given by:
g P
(1.9) L! =K [ g(p)dp; -

L? has a negative slope against r since dp/dr is negative because as r rises
customers with less risky projects choose not to apply for loans. This curve too

is shown in the second quadrant of Figure 1.1. Its intersection with the L* curve
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at the interest rate r,, shows that there is a point at which the demand for loanable
funds equals supply. However, if the bank chose the lower interest rate r” it would
attract more - and relatively safer and more profitable - loan applicants, thus
pushing up profits per unit of money loaned, A. Since banks compete for funds
and pay depositors the rate p, such that (1+p) equals A, competition will force
banks to choose the interest rate r in order to pay a higher return to their
depositors and attract more funds than would be possible with any other interest
rate on loans.!

There is credit rationing at r* in Figure 1.1. The demand for loanable funds
exceeds the supply of loanable funds derived from the supply of deposits. Given
that the project size is fixed at K, the bank makes a loan of K to some applicants
and no loan at all to other applicants (any potential problems caused by K not
being a factor of L% are ignored). The excess demand for funds is measured by
Z in the second quadrant.

Thus, the approach of Stiglitz and Weiss (1981) provides an explanation of
credit rationing. The argument is based upon rational profit maximizing behaviour
by all market participants in the presence of asymmetric information. There is no
need for recourse to some exogenous constraint on behaviour such as a usury law
or the restriction that different borrowers must be charged the same interest rate
by the bank, as in Jaffee and Modigliani (1969). The approach does therefore
represent a clear improvement upon the earlier work. Notice that asymmetric
information might be viewed as offering a reason why the bank charges different
borrowers the same rate; the bank cannot tell the difference between them. Also
notice that the form of the debt contract is taken as exogenously given and the

relaxation of this assumption will be shown - in Section 1.4 below - to have
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important implications.

It should be pointed out, however, that rationing is not inevitable in the
model. If the L? curve in the second quadrant of Figure 1.1 had cut the L® curve
at 1 or below, then the market would have cleared. Thus, credit rationing requires
not only that asymmetric information and the consequent adverse selection produce
a non-monotonic relationship between L* and r, but also that the market clearing,
or Walrasian, equilibrium (where supply equals demand) be sub-optimal for
lenders compared to some other position, as is the case with the curves drawn in
Figure 1.1. Furthermore, it should also be pointed that, rather surprisingly, when
rationing does occur, as in Figure 1.1, the rate of interest charged, r’, is less than
the market clearing rate, r,,, and the total value of loans, L’., exceeds the market
clearing amount, L°,.

The other explanations of credit rationing outlined earlier may be understood
in a manner similar to the adverse selection case. In each case, a necessary
condition for rationing to occur is the non-monotonic relationship between A and
r of the type shown in quadrant (iii) of Figure 1.1, and the nature of the debt
contract is also important. Consider the moral hazard story under ex ante
asymmetric information. Assume that all borrowers are truly identical but let each
have a choice of projects in which to invest. The bank is assumed to be unable to
monitor their choice, but wishes to influence it and encourage investment in
relatively safe projects. The difference between this and the adverse selection
model is that now banks choose the interest rate to affect the actions of their
borrowers, rather than to affect the quality of the pool of borrowers. Otherwise,
the story is the same since in each case the bank is trying to channel funds into

safer projects. This time if it raises the interest rate too far it will cause borrowers
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to choose riskier projects, rather than cause borrowers with less risky projects to
leave the market. The effect is, however, the same in producing a non-monotonic
relationship between A and r and a consequent possibility of credit rationing. For
a more detailed analysis of this case, see Stiglitz and Weiss (1981) or Stiglitz
(1987).

Under ex post asymmetric information banks are assumed to know the
probability distribution from which the return to any project will be drawn, but are
no longer assumed to be able to costlessly observe returns. In this case, it is the
positive relationship between the interest raie and expected monitoring costs which
produces the non-monotonic relationship between A and r and creates the
possibility of rationing. For a more detailed analysis of this case, see Williamson
(1986).

Having seen how asymmetric information may create a non-monotonic
relationship between bank profitability per unit of money loaned and the interest
rate, and how this may lead to credit rationing, it will now be useful to examine
some of the possible implications of this analysis. This task is carried out next in
Section 1.4 below. Section 1.5 then discusses some criticisms and recent
developments which call into question some of the inferences drawn from the

simpler analysis.
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1.4. Implications

The above analysis has several interesting implications which are worth

being listed and briefly discussed.

(i) Repeal of the Law of Supply and Demand

Clearly, rationing in equilibrium is inconsistent with the Tlaw of supply and
demand’ which asserts that in equilibrium supply equals demand and rationing
does not occur. Stiglitz and Weiss conclude their 1981 paper by saying that 'the
Law of Supply and Demand is not in fact a law, nor should it be viewed as an
assumption needed for competitive analysis. It is rather a result generated by the
underlying assumptions that prices have neither sorting nor incentive effects. The
usual result of economic theorizing: that prices clear markets, is model specific
and is not a general property of markets - unemployment and credit rationing are

not phantasms.’ (p. 409).

(ii) Normal Comparative Static Analysis Breaks Down

A corollary of the possibility of rationing is that the 'normal’ comparative
static analysis - based on the law of supply and demand' - no longer holds. For
example, the usual result of a shift in supply, say an increase in supply at every
price level, is to cause a reduction in price and an increase in the quantity traded.
In terms of the credit market, an increase in supply at every price would usually
be interpreted as producing a fall in the interest rate and a rise in the amount of

loans. However, if the initial equilibrium is characterized by credit rationing it is
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quite possible that an increase in the supply of loanable funds may lead to an
increase in the volume of loans without a reduction in the interest rate. This may
easily be seen by shifting the D* line downwards in quadrant (iv) of Figure 1.2,
which causes the L* curve to shift upwards in quadrant (ii), resulting in an increase
in the volume of loans but no change in the interest rate charged on them.
Rationing in quadrant (ii) falls from Z to Z' as the quantity of loans rises to L%,

but the interest rate remains at r'.
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Figure 1.2: Effects of an Increase in Deposits on Optimal Solution
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Stiglitz (1988a) argues that this implication offers support for the monetarist
view 'that monetary policy may not primarily work through an interest rate
mechanism and that interest rates may not provide a good target for monetary
policy (except to the extent that interest rates are correlated with inflation rates,
through Fisher's law)' (p. 318). On the other hand, he argues that the Keynesians
are correct in their view 'that a major channel of monetary policy is through its
effects on investment' (p. 318), although the mechanism through which monetary
policy works is not by driving down the interest rate but by easing credit
rationing. For a further discussion of such macroeconomic issues, see Blinder and
Stiglitz (1983) or Blinder (1987, 1989 Chap.4). The macroeconomic issues in the
context of general equilibrium models with explicit microeconomic foundations

will be discussed in Section 1.5 below.

(iii) Supply and Demand are Interdependent

Notice that in discussing the shift in the supply function in the above
comparative static exercise, the demand function was held constant. Indeed most
'normal' comparative static exercises treat supply and demand as independent
functions, but Stiglitz (1987) points out that this is not always the case in models
of the type under discussion here (where adverse selection and moral hazard play
a role). For instance, consider that some supply shock shifted the characteristics
of the projects in which borrowers may invest (say making them all more likely
to be successful). This would affect the demand for funds and also the banks
willingness to supply funds, since both functions partly depend upon the density
function (g(p) in the earlier example) defining the distribution of project

characteristics across potential borrowers.
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(iv) Repeal of the Law of the Single Price

According to Stiglitz (1987) 'another central aspect of the traditional
paradigm is codified in the Law of the Single Price. This law holds that all objects
with the same observable characteristics should sell at the same price.’ (1987, p.8).
However, it is easy to show that if the function relating A to r 'has several modes,
market equilibrium could either be characterized by a single interest rate at or
below the market clearing level, or by two interest rates, with an excess demand

for credit at the lower one' (Stiglitz and Weiss 1981, p. 398).

(v) Red-lining

Another implication of the analysis is that when there are several
observationally distinguishable classes of borrowers, some classes may be denied
credit at any interest rate whilst other classes obtain credit - such a phenomenon
is known as 'red-lining'. Figure 1.3 shows the relationship between A and r for
three distinct classes of borrowers : A, B and C. Assume that the bank requires a
rate of return of A" on all its loans and that members of group A obtain loans at
the rate of interest r, and are unrationed. Competition between banks will prevent
banks from charging more than r, to members of group A even though bank
returns would be higher if the rate were higher. Suppose that one bank asked ry,
then another could undercut it and attract away the former's bank customers until
the rate r, were reached. Members of group B may obtain loans at the interest rate
Iy, although there may be rationing in this group depending on whether the
demand for loans exceeds the supply at 1. Group C, however, will be 'red-lined’
and unabie to obtain funds at any interest rate. For a more detailed analysis of this

issue, see Stiglitz and Weiss (1981).
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Figure 1.3: Red-lining Phenomenon

(vi) Inefficient Level of Investment

The analysis has the important implication from the point of view of welfare
economics and public policy that a decentralized, competitive credit market will
not produce a first-best efficient outcome. There may therefore be scope for a
government intervention to improve upon the allocation of funds, which would be
produced by the competitive credit market with perfect information. Indeed,
adapting the analysis of de Meza and Webb (1987), it is possible to show that, in
the model presented in Section 1.2 above, there will be under-investment in
equilibrium.

To derive the under-investment result, notice that, given the assumed risk-
neutrality of banks and borrowers and assuming risk-neutrality of bank depositors,

the socially optimal or first-best level of investment may be assumed to require
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that all projects should be undertaken up to the socially marginal project (denoted

by the subscripts SM) in which the following equality holds:

(1.10) PsvR’sy = (1+p)K.

But for the marginal project which investors choose to undertake (denoted by the

subscript M) it is clear from (1.2) that E(m,) equals zero, or:

(1.11) PR’y = pu(1+DK.

Substitution in (1.5) from (1.11) yields the expected net return for the bank from

the marginal project chosen as:

(1.12) Ey(my) = puR’y - (1+P)K.

If the marginal project funded by the bank is the socially optimal marginal project,
then the expected net return for the bank from this project is zero, as can be seen
by using (1.10) in (1.12). But since the marginal project which investors choose
to undertake is less risky than all the other projects undertaken, for every non-
marginal project j, Ey(m;) would be negative. Thus, if banks fund the socially
marginal project and break even on it, then they expect to make losses on all other
projects which they fund. Hence, banks cannot, in equilibrium, fund investment
up to the first-best level. Instead, since competitive banks are assumed to make
zero profit on their portfolio and the marginal project chosen by investors is the

project with the highest probability of success which, therefore, yields banks the
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highest expected profit, the expected profit for the bank on this project must be
positive. In other words, marginal and near marginal projects with high success
probabilities must subsidize projects with low success probabitities for the banks
to break even. Now, summing (1.2) and (1.5) and noting that E(m,) equals zero

and E,(m,,) exceeds zero, it follows that at this margin:

(1.13) E(m,) + Ej(my) = puR'm - (1+p)K > 0.

(1.13) and (1.1) show that, as long as the supply of funds to the bank is non-
decreasing in the rate of return (i.e. the rate on deposits), the banks only fund
projects for which pR® exceeds (1+p)K. Hence, more investment should be
undertaken if the first-best level of investment is to be reached.

Notice that this argument does not depend on credit rationing. Indeed, since
the supply of funds, if rationing occurs, exceeds the market clearing supply,
removing rationing by imposing market clearing on the system would only make
matters worse.'* Instead, as de Meza and Webb (1987) point out, a subsidy on
interest income could be used to induce the banks to increase the supply of funds
to borrowers and make possible the achievement of the first-best level of
investment.

In summary, the model does not exhibit firsi-best efficiency at the market
(clearing or otherwise) equilibrium and generates a role for government
intervention. However, it is precarious to make strong policy recommendations on
the basis of such a simple model. The next section, therefore, looks at some
criticisms and developments which elucidate the statement made earlier that the

above results are not robust to changes in the model.
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1.5. Criticisms and Further Developments

The above implications stand in stark contrast to those of standard full-
information market clearing models. It is necessary, however, to temper one's view
of the role of asymmetric information by looking at some recent developments and
some criticisms of the simple analysis provided so far. In particular, it is worth
looking at the nature of the distributions from which the random project retutns
are drawn, at the nature of financial intermediation in the models and at the

extension to multiperiod analysis.

1.5.1. The Nature of Return Distributions

Perhaps the two most striking results presented so far concern the
explanation of credit rationing as an equilibrium outcome and the related resuit
concerning under-investment relative to the first-best level, These results, however,
may both be overturned if, following de Meza and Webb (1987), the assumption
that projects all have the same mean return is replaced. If, instead, it is assumed
that projects differ in expected return, then rationing no longer remains a
possibility and the outcome would be over-investment rather than under-investment
relative to the first-best.

De Meza and Webb's result is easily illustrated and interpreted. Consider the
model of Section 1.3 but now assume that all projects have the same payoff if
successful, R, although they differ in terms of their probability of success - p; for

the ith project - which is the private information of the potential borrowers and is
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not known by the bank. As before, unsuccessful projects yield zero. Under these
assumptions, projects with a higher probability of success have a higher expected
return than those with a lower success probability. Once again, banks prefer to
invest in projects with a higher success probability (see equation 1.5 and the
earlier discussion), but now as the interest rate is raised it is the projects with the
lower success probabilities that are withdrawn from the market. Hence, there is no
adverse selection as the interest rate is increased, but instead what is here termed
'favourable selection’ occurs as the quality of the pool of loan applicants improves
as the weaker projects are driven out. The relationship between the rate of return
per unit of money loaned by the bank, A, and the interest rate, r, is now
monotonic; banks gain from both the higher debt repayments on successful
projects and the improvement in the pool of loan applicants as r rises. Banks,
therefore, no longer have a reason to wish to hold down the interest rate in the
presence of excess demand and rationing will not occur.

To demonstrate the favourable selection effect, consider the expected return

net of debt repayment to the bank for the ith borrower:

(1.14) E(r) = p,[R* - (1+1)(K-W)]

where W is an initial amount of wealth that all borrowers are assumed to have
available either for investment in their project or in a safe asset yielding p.
Clearly, risk-neutral profit maximizing entrepreneurs choose to apply for funds for
their projects only if E(x,) is at least equal to (14+p)W. As the interest rate rises
satisfaction of this condition at the margin requires a higher probability of success.

Thus, raising the interest rate now leads to favourable selection and rationing no
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longer occurs.

With favourable rather than adverse selection, the marginal project in the
market at any interest rate is the least profitable rather than the most profitable
from the bank's point of view and, hence, the arguments supporting under-
investment in the previous section all neatly reverse. For the first-best level of
investment to occur, the marginal project must yield the bank zero expected profit
(equation (1.10) must hold as before), but this would now imply that the bank
would be making positive expected profit on all non-marginal projects funded and
so positive profit overall. Consequently, the zero-profit condition in equilibrium
implies that banks must expect to make losses on the marginal projects and offset
these with profits on the non-marginal ones (this is contrary to the adverse
selection case where marginal projects subsidize non-marginal ones). Over-
investment, therefore, occurs because the marginal projects funded yield banks an
expected loss and have an expected rate of return less than the safe rate. Of
course, banks would like to be able to avoid financing such projects but they are
unable to do so because of the asymmetry of information. Borrowers still wish to
go ahead with such projects as long as the project expected net return to them,
which includes an element derived from the loan part of the financing of the
project, exceeds the safe return available from investing only their own capital, W.
Although in a different context, this issue will be re-addressed in Chapter 2.

With over-investment rather than under-investment, the policy prescription
switches from a subsidy on interest income to a tax on it to dissuade banks from
lending. Clearly, before prescribing any such policy it is important to define the
precise nature of the asymmetric information problem."* Furthermore, it should be

noted that the analysis so far has been cast in a partial equilibrium framework. A
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more convincing case for a policy intervention would be supported by a general

equilibrium analysis. Some general equilibrium models will be examined below.

1.5.2. The Nature of Financial Intermediation

The analysis so far has taken it as given that financial intermediation takes
place via a standard debt contract with a probability of default. Borrowers either
repay the loan with interest or default and forfeit all of the returns (zero in the
simple case above) to the lenders. Banks or lenders optimally adjust the interest
raie they charge on loans, but do not adjust any other terms of the contract, whilst
borrowers are assumed to provide no collateral and to be unable to tap alternative
sources of funds. An interesting extension of the model is to provide banks with
instruments, in addition to the interest rate, which they could adjust when faced
with the problems of asymmetric information.

An important contribution along these lines was made by Bester (1985), who
allowed banks simultaneously to adjust not only interest rates on loans but also
collateral requirements. He argued that by offering different combinations of these
two instruments banks will be able to induce borrowers to self-select themselves
into various categories. Low-risk borrowers are willing to pledge more collateral
than high-risk borrowers and self-selection produces a sorting equilibrium free
from the problem of credit rationing exhibited in the pooling equilibrium produced
by models which impose a simple debt contract of the type examined so far. A

simple way of understanding Bester's argument is to note that in a world where

56



borrowers are protected by limited liability and pledge no collateral, as in the
previous section, they would be willing to take out a loan at almost any interest
rate to finance an appropriate gamble at a casino; since they are gambling with the
bank's money and not their own they can only win and never really lose in this
situation. In such a world, a little collateral may go a long way to discouraging
such borrowers, even though - as the earlier analysis showed - raising the interest
rate may not. Bester's analysis would obviously break down if loan applicants
were unable to pledge collateral in support of their bid for funds, but it shows that
banks will, if possible, be tempted to use extra instruments in offering an array of
contracts to induce self-selection by loan applicants. Similar arguments and results
are also provided by Chan and Kanatas (1985) and Besanko and Thakor (1987a,b).

Stiglitz and Weiss (1981, 1986, 1987a} have, in contrast, developed models
in which collateral may be positively associated with riskier borrowers. They
produce their results by relaxing the assumption made so far that borrowers are
risk-neutral. Borrowers are assumed to be risk-averse, but their degree of risk-
aversion depends upon their wealth, which cannot be observed by the bank.
Borrowers each may invest in one of a set of projects available to them. This
framework allows for both moral hazard effects on the type of project chosen and
adverse selection effects on those who acquire loans. Hence, the Stiglitz and Weiss
results are still influenced by adverse selection and moral hazard even when banks
can offer an array of combinations of interest rates and collateral requirements to
potential borrowers; increasing collateral requirements can then have adverse
effects on the type of projects funded by the banks and adverse effects on the
return to banks similar to those seen to follow from increasing the interest rate. In

such circumstances, credit rationing is still possible despite the greater complexity
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of the debt contract compared to the basic model (see also Clemenz 1986)."

A similar objection to the one posed by allowing banks to impose collateral
requirements concerns the role of equity. Why do firms that face credit constraints
not attempt to raise capital by issuing new equity? The response to this (Stiglitz
and Weiss 1981, Greenwald, Stiglitz and Weiss 1984, Greenwald and Stiglitz
1987a,b, 1988a,b, and Stiglitz 1988) is to argue that the problems of asymmetric
information, adverse selection and moral hazard are just as pervasive in the equity
market as in the credit market. As a result, 'the cost of issuing equity is
sufficiently great that most firms act as if they were equity rationed. When they
are denied credit, they do not raise capital by issuing new equity, but rather
constrain their capital expenditures to retained earnings.’ (Stiglitz 1988, p. 313).

Problems arise with the use of equity for similar reasons to those already
discussed with relation to credit. Thus, problems of a moral hazard or incentive
type occur because, when a firm is equity financed, managers receive only a small
fraction of any extra profit, so their incentive to expend effort on making profits
is attenuated. On the other hand, since the owners or managers of firms have
private information about their firms' expected returns, it may be those with the
lowest expected returns who are most willing to sell their shares, hence leading
to adverse selection problems.® The presence of such problems under either equity
or debt finance led Stiglitz and Weiss (1981) to argue that 'we would not expect
to see the exclusive use of either method of financing' (1981, p. 408).

Equity finance is also problematic in the literature based on ex post rather
than ex ante asymmetric information. In this case, ex post project returns are the
private information of the entrepreneurs who carry them out. Ex ante there is no

asymmetry of information between entrepreneurs and banks; the distributions from
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which project returns are drawn are known to all concerned but banks have to
incur costs if they wish to observe returns ex post. This framework has a number
of advantages over the ex ante asymmetric information framework. It is possible
not only to endogenously derive debt as the optimal form of financial
intermediation, but also to motivate the existence of financial institutions which
'share several of the important features of intermediaries as we know them; they
issue securities which have payoff characteristics which are different from those
of the securities they hold, they write debt contracts with borrowers, they hold
diversified portfolios, and they process information.’ (Williamson 1986, p. 178).
Another advantage is that this model is immune to the criticism that can be
levelled at the ex ante asymmetric information version, namely that banks and
borrowers may have incentives to remove the asymmetry to allow banks to
categorize borrowers so that they can charge a market clearing interest rate in each
category without fear of adverse selection or moral hazard problems. With ex post
asymmetric information and monitoring costs, it seems that even perfect
classification of borrowers into risk categories will not remove the possibility of
credit rationing in any or all categories.'

Financial intermediaries arise naturally in Williamson's model because they
economize on monitoring costs when a borrower defaults compared to direct
lending (where a borrower has borrowed from several different lenders and
monitoring costs would be incurred by each of them in the absence of
intermediation). It has already been illustrated in Section 1.2 above how the
positive relationship between the interest rate and expected monitoring costs may
lead to credit rationing in this model. As for debt contracts, the basic reason why

they are optimal is that under any other arrangement the borrower never has an
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incentive to announce an ex post return in excess of the minimum return necessary
to prevent auditing by the lenders; this minimum return corresponds to the no-
defaunlt payment on the loan contract.

In endogenously deriving the nature of the debt contract - which is important
in determining the asymmetry of payoffs to bank and borrower and, hence, the
non-monotonic relationship between the interest rate and returns per unit of money
loaned by the bank - the ex post asymmetric information framework is clearly
useful. However, in the real world it is possible to observe the coexistence within
a firm of debt and equity finance, and a useful task for further research would be
to motivate this finance mix from first principles; such a motivation might be
provided by a model containing a mixture of ex ante and ex post asymmetric
information. The study elaborated in Chapter 3 develops an ex ante asymmetric
information model based on a mixed form of contract, though this is not explicitly

derived from first principles.

1.5.3. Multiperiod Models

Up to now, only single period projects and single period bank-borrower
relationships have been considered. Stiglitz and Weiss (1983) extended their model
to allow banks and borrowers to develop multiperiod relationships and showed that
the market equilibrium in such a model could still entail credit rationing for both
old or experienced bank customers and new or inexperienced ones. More recently,
Diamond (1989) and Bester (1990) have examined, respectively, the roles of

reputation and collateral in multiperiod models.
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Diamond's model begins with an observationally equivalent cohort of risk-
neutral borrowers of three different types. One type of borrower has access to a
safe project with a high expected return, another has access to a risky project with
a low expected return but a high maximum payoff, and the third type of borrower
has access to both types of project. Banks, therefore, face an adverse selection
problem (they wish to encourage investors with safe projects rather than risky ones
to proceed) and also a moral hazard problem (they wish to encourage investors
who have a choice of projects to invest in the safer one).”” Furthermore, ex post
returns are the private information of the borrowers, so that banks also face a
costly state verification. Banks acquire information on borrowers as time proceeds;
borrowers who default are those who invested in risky projects and non-defaulters
are a more select group with a lower proportion of those with only risky projects.
Consequently, the interest rate can be reduced for non-defaulters, thereby
providing an incentive for those borrowers with a choice of projects to invest in
the safe one in order to maintain their reputation as a safe borrower (even though
some may initially have invested in successful risky projects). The value of this
good reputation, or conversely the cost of a defauit, rises over time as the interest
rate to non-defaulters declines and borrowers with a choice of projects will choose
the safe one.

This model has some interesting implications for empirical work. For
instance, it may help to explain why one firm, with a valuable reputation as a safe
borrower, may turn down a potentially profitable, but risky, project that another
firm, without that reputation to lose, would accept. It may also explain why some
firms 'with a long-standing high credit rating will borrow directly in the open

market whilst others 'with short histories will do their reputation acquisition by
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borrowing from intermediaries’ which can, albeit at a cost, help to control and
monitor investment decisions (Diamond 1989, p. 859).

Bester (1990) also examines a multiperiod model with ex post asymmetric
information (but no ex ante moral hazard or adverse selection problems). He
allows for renegotiation as a possible alternative to bankrupicy for borrowers
unable to meet their initial contract terms. Renegotiation may allow the avoidance
of costly liquidation procedures, but it may also encourage the borrower falsely
to claim that he is unable to meet his initial terms. Bester finds that 'this motive
for cheating is weakened when collateral has been posted’ (1990, p. 2) so that it
may help to reduce the dead-weight losses associated with liquidation, even though
it increases the total amount of assets liquidated in the case of bankruptcy. This
effect is especially relevant for high-risk projects which may therefore be more

likely than safer projects to be financed through loans that make use of collateral.'®
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1.6. General Equilibrium, Business Fluctuations and Asymmetric

Information

Thus far, partial equilibrium models of credit markets when borrowers and
lenders are asymmetrically informed have been reviewed. Despite the differences
in assumptions and implications that can be found within this literature, it is clear
that modelling asymmetric information and agency problems promises to improve
our understanding of the nature and role of financial intermediation based upon
explicit microeconomic foundations. Much of modern business cycle theory is also
concerned with providing explicit choice theoretic foundations for macroeconomic
phenomena. In view of this, work has begun on following up the lines of research
suggested by the partial equilibrium approach to the credit market within general
equilibrium models of the business cycle.'®

This recent line of research offers two advantages over the partial
equilibrivm approach. First, it allows one to trace the effects of any policies
designed to alleviate agency problems and to check that the benefits suggested by
the partial equilibrinm approach are not offset by repercussions elsewhere in the
model, i.e. it allows a more careful welfare economic analysis to ensure that
attempts to achieve a first-best outcome posited upon the perfect information
model concepts of first-best are not counterproductive. Second, it is possible to see
that financial intermediation may have an important role to play in explaining
macroeconomic relationships, in propagating business cycles and even in
producing cyclical behaviour in response to shocks in models which would

otherwise fail to exhibit cycles.
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Some of the papers in this literature contain an ex post informational
asymmetry (e.g. Bernanke and Gertler 1987a, 1989, Farmer 1984, and Williamson
1987) whilst others contain an ex ante informational asymmetry (e.g. Bernanke
and Gertler 1987b, and English 1986).

Williamson (1987) contains an ex post asymmetry of information in the
credit market which is used - as in Williamson (1986) - to motivate the existence
of financial intermediaries who lend to a large number of borrowers and take
deposits from a large number of depositors. This credit market is embedded in an
overlapping generations model which is subjected to real disturbances in the
riskiness of investment projects.”’ In response to these disturbances, the model
'exhibits equilibrium business cycles with the following features: (1) Real output
is serially correlated. (2) Intermediary loans and a nominal monetary aggregate
lead output, in the sense of Granger causation. (3) Risk premia and real output are
negatively correlated. (4) Business failures and real output are negatively
correlated. (5) The price level and real output are positively correlated. (6) The
difference between the price level and its expectation is positively correlated with
real output' (Williamson 1987, p. 1197). Features (3) and (4) mimic real
observations and are difficult to explain without modelling some role for the credit
market, thus illustrating the value of models of credit.

Financial intermediation is very important in Williamson's model. Business
cycles are propagated in part due to the presence of credit rationing in the model,
in the sense that 'some would-be borrowers do not receive loans in equilibrium,
in spite of the fact that these agents would be willing to pay higher-than-market
interest rates to obtain loans' (Williamson 1987, p. 1198). The amount of this

rationing fluctuates throughout the business cycle and, indeed, the model would
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not produce cycles in the absence of monitoring costs and agency problems. The
source of output persistence is a one-period lag in the production of output from
investment projects.

Williamson argues that the model 'provides support for real business cycle
theory at the expense of monetary theories of the business cycle' since subjecting
the model to monetary, rather than real, disturbances 'would produce comovements
in aggregate time series that are inconsistent [...] with observations' (1987, p.
1214), He is, however, as noted in the introduction to this chapter, pessimistic
about finding a role for stabilization policy in this model, despite the existence of
unemployed resources and credit rationing that it exhibits. It is, nevertheless,
possible that such a role could be found in a more complicated version of the
model allowing for government intervention via different rules for expenditure,
taxation and monetary policy.

In Farmer (1984), a change in the riskless interest rate affects loan rates,
default rates and the amount of loans, which in turn affects investment, output and
the riskless rate. Hence, any government policy which 'generates a higher real rate
of interest will reduce output by increasing the frequency of contract failures [...
and] a policy that raises the real value of government debt will have exactly this
effect. It follows that [...] fiscal policy will be able to permanently alter the steady-
state frequency of contract failures.' (1984, p. 927). In a subsequent partial
equilibrium model, Farmer (1985) shows how asymmetric information and
contracts in the labour market, as well as in the credit market, may explain
employment and layoff probabilities, with layoffs in excess of those that would
occur if information were perfectly available. He concludes that 'there is

potentially a role for government intervention' (1985, p. 438).
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The paper by Bernanke and Gertler (1989) is similar to those by Farmer and
Williamson in adopting a real business cycle and overlapping generations
framework. Its special emphasis is upon the procyclical movements of
entrepreneurs' net worth and the associated counter-cyclical movements in agency
or monitoring costs. The effect of the 'decline in agency costs in booms and a rise
in recessions [...] is sufficient to introduce investment fluctuations and cyclical
persistence into an environment which is rigged to exhibit neither of these features
when agency costs are not present’ (1989, p. 15). The paper also shows that shocks
to net worth independent of changes in output can initiate real fluctuations. For
example, a fall in the price level can weaken debtors’ balance sheets and reduce
their ability to finance investment with repercussions on aggregate demand and
aggregatc supply.

Bemanke and Gertler's earlier paper (1987a) offers a general equilibrium
analysis with the emphasis on the role of banks in facilitating credit flows and
affecting the equilibrium values of real variables. Again, net worth, this time of
the banks rather than their borrowers, is at the centre of the analysis. An increase
in the net worth of a bank, by providing it with more collateral to guarantee its
liabilities, permits it to obtain more deposits and to allocate a bigger proportion
of its funds to risky loans. They go on to argue that monetary policy matters in
so far as it affects bank lending (an increase in reserves increasing lending) and,
hence, investment and output.

The paper by English (1986) also examines the effects of policy on the
steady-state general equilibrium of an overlapping generations model and comes
to conclusions similar to Bemanke and Gertler's (1987a), although in an ex ante

asymmetric information model. He concludes that 'whereas changes in the required
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reserve ratio or the rate of growth of the money supply have effects on the interest
rate, changes in the level of government debt can have large effects on the steady-
state of the economy and yet have no effect at all on interest rates. As a result,
policy makers must lock directly at the quantity of lending or the quantity of
investment in order to assess the effects of policy.' (1986, pp. 22-23).

Bernanke and Gertler (1987b) examine the possibility of a market collapse.
They set up a general equilibrium modei with ex ante asymmetric information but,
unlike English (1986) or Mankiw (1986), they assume that projects differ in their
probabilities of success but not in their payoffs if successful; projects do not, in
this case, have equal expected gross returns. This sort of assumption has been
discussed in a partial equilibrium setting in Section 1.5.1 above. The inclusion of
an evaluation stage by Bernanke and Gertler leads to a revision of de Meza and
Webb's (1987) argument that when projects differ in this way over-investment
follows.

An important theme in the work of Bernanke and Gertler is that the balance
sheet positions matter and specifically that agency costs decline with an increase
in the borrower's own investment in his project” They express this idea as
follows: 'generally, the more a borrower is able to invest in his own project |...]
the less his interests will diverge from the interests of those who have lent to him.
When the borrower has both superior information than the lenders about his
project, as well as the ability to take actions that affect the distribution of project
returns, a greater compatibility of interests reduces the agency costs associated
with the investment process. Thus, if borrowers as a whole have stronger balance
sheet positions [...] then, ceteris paribus, the macroeconomic equilibrium is more

efficient.' (Bernanke and Gertler 1987b, pp. 1-2).
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So, for Bernanke and Gertler, the performance of an economy depends
critically on the balance sheet positions of borrowers. The 'investment collapse’
which they analyse, therefore, occurs when 'declines in net worth induce a
financially fragile situation' (Bernanke and Gertler 1987b, p.21). Such a situation
occurs when the project payoff and borrower net worth are low and the interest
rate on loans is high.

In Bernanke and Gertler's model, uniike that of de Meza and Webb (1987)
and Mankiw (1986), 'an investment subsidy [...] does not help when the economy
is suffering from underinvestment' (1987b, p.33). The reason is that although such
a subsidy would have the beneficial effect of raising the number of project
evaluations carried out by entrepreneurs, it would have the harmful effect of
making entrepreneurs less selective in their choice of projects with which to
proceed. Instead of a subsidy, Bernanke and Gertler suggest a tax on investment
with the proceeds used to subsidize entrepreneurs who decide not to proceed with
their projects. This policy conclusion, however, only applies to the case where
entrepreneurial skill is unobservable by the social planner. If this assumption is
changed and entrepreneurial skill is observable, the policy recommendation
changes, too. The optimal policy then becomes a lump-sum subsidy to those
entrepreneurs who are relatively efficient in evaluating projects.

Although their model is highly stylized, Bernanke and Gertler indicate that
they believe it may well yield important insights on real issues. For example, it
may be 'that an important cause of the primitive and fragmented state of the LDC
financial markets is the generally low wealth level of potential borrowers'
(Bernanke and Gertler 1987b, p. 36). Another example they offer is the New Deal

‘debt re-adjustments’ in the US in the 1930s, which may correspond to their policy
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of subsidizing debtors under suitable conditions: 'at that time, those in need of help
were ecasily identified; the source of distress was clearly systemic rather than
idiosyncratic to individuals; and it could credibly be argued that New Deal debt
re-adjustments were a one-time-only policy.' (Bernanke and Gertler 1987b, p. 37).

Finally, Bernanke and Gertler make an important point which is probably of
general relevance to this whole literature: '[the] mechanism through which
financial factors affect real activity need not involve credit rationing. The agency
costs of investing could manifest themselves in an increased cost of capital, for
example [...]. Whether credit rationing exists is not key to the debate over whether

financial factors matter.' (1987b, p. 2, footnote 3).
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1.7. Conclusions

The present study has reviewed the literature on credit markets with
incomplete information. It may legitimately be concluded that models of the credit
market containing ex ante or ex post asymmetric information and the associated
problems of adverse selection, moral hazard and monitoring costs offer interesting
and important insights for our understanding of several issues, such as credit
rationing, financial intermediation and business cycles. However, as discussed
earlier, the agency costs associated with imperfect information may arise in
various ways and the implications for theory and policy may differ from model
to model. It is therefore important cautiously to select between the different
models before attempting to draw firm conclusions from the literature. This
selection requires further theoretical as well as empirical work.

Several issues remain unresolved. It is worth mentioning some of the
outstanding problems which the studies of the next chapters address. The most
obvious issue concerns the assumption associated with the ordering of investment
projects of different qualities. Projects may be ranked either according to the mean
preserving spread criterion (e.g. Stiglitz and Weiss 1981) or in conformity with the
first-order stochastic dominance rule (e.g. de Meza and Webb 1987). The results
derived in models have been shown to be sensitive to the mode of ranking the
investment projects. Thus, the development of a general model encompassing both
of the above criteria undoubtedly constitutes a valuable theoretical exercise and
contributes to the existing literature. The study in Chapter 2 outlines and develops

such a general model.
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Choices of models must also depend on the empirical validity of their
assumptions and results. Attempting to settle the above issue, the empirical work
in Chapter 4 offers some evidence on the distributions of firms' mean rates of
return and variances in the UK economy.

The nature of the financial form of contracts between entrepreneurs and
financial institutions is another outstanding problem. In the literature, much effort
has gone into the study and modelling of pure debt contracts which may well
reflect the small firms sector of the economy rather than large publicly quoted
firms. In fact, large modern corporations exhibit both debt and equity in their
capital structure. Hence, theoretical work can usefully be directed at extending the
analysis of financial intermediation to cover large publicly held firms with a
mixture of debt and equity. This task is performed in Chapter 3, where, in addition
to the hypothesis of mixed form of financial arrangements, entrepreneurs are
considered to behave in a risk-averse manner.

Obviously, the present thesis' research program does not exhaust the overall
list of interesting and challenging issues arising from the consideration of
incomplete information in financial markets. Another issue, for instance, is related
to the nature of rationing, In the papers surveyed, rationing typically takes the
form of denying loans to some would-be borrowers at any interest rate. It would
be interesting to see some work in which rationing takes the form of restricting
the size of loan below that which some borrowers would like to take out at the
going interest (or above the going interest). It might also be worth reversing the
assumption that borrowers know more, ex ante, about the prospects for their
projects than do banks. Banks might well know more than would-be borrowers,

at least in the case of small or new firms. This may explain why banks limit the
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loan size or refuse credit to some applicants who then feel they have suffered from
rationing,

It would also be interesting to see some empirical work following up testable
implications which could be derived from theoretical papers such as Diamond
(1989) or Williamson (1987) and possibly some attempt at a direct assessment of
the empirical importance of credit rationing and the nature of inefficiency
regarding aggregate investment, as well as at the derivation of stylized facts about
credit aggregates (see Blinder 1989, or Greenwald and Stiglitz 1988c, for some
preliminary empirical work).

Finally, it would be useful to see more theoretical works on micro-based
general equilibrinm frameworks allowing roles for credit, money and government
intervention via different rules for expenditure and taxation. Although situated in
the context of a standard ad-hoc macroeconomic model and perfect information,

the model developed in Chapter 5 comprises all these economic aspects.
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1.8. Notes

1.  As underlined in the General Introduction, the study of the implications of
asymmetric information in the capital market and economic activity represents a
recent advance. It has not yet received much attention in textbooks, although it is
briefly mentioned in Dornbusch and Fischer (1990) at the undergraduate level and
Blanchard and Fischer (1989) at a more advanced level devote several pages 10

this phenomenon.

2, See Gertler (1988) for a brief discussion of how the financial considerations
highlighted by Fisher and Gurley and Shaw influenced later work, and how other
factors - such as the developments based around the Modigliani and Miller
theorem on the irrelevance of financial structure - helped to divert attention from

financial considerations.

3. For some unknown reason, Rosa is commonly referred to as Roosa by
modern writers. Rosa and Roosa did, however, write on simiiar issues and this

may help to explain the confusion.

4,  Other approaches worthy of mention here, but not taken any further, are
developed in Cukierman (1978) and Fried and Howitt (1980). In the Cukierman
model, credit rationing is a consequence of the horizontal integration of the
banking firm. Fried and Howitt's contribution assumes implicit contracts in the

credit market to derive rationing,
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5. This case is sometimes characterized as 'moral hazard with hidden
information’ and the earlier case of ¢x ante asymmetric information with moral
hazard is sometimes characterized as ‘moral hazard with hidden actions'. See

Rasmusen (1989, p. 133).

6. Their 1981 paper represents merely a part of a larger research project by
Stiglitz and Weiss and others examining the implications of imperfect information
for the microfoundations of macroeconomics. See, for example, Stiglitz (1982,
1984, 1987, 1988a), Stiglitz and Weiss (1983, 1986, 1987a,b), Greenwald and

Stiglitz (1987a,b,c, 1988a,b,c), and Greenwald, Stiglitz and Weiss (1984).

7. The concept of the mean preserving spread was first introduced by
Rothschild and Stiglitz (1970) to measure the risk of investment projects. It is a
special case of the second-order stochastic dominance rule which is used to rank
the probability distributions of return of projects. Throughout the thesis, for
convenience, the latter concept is used in the sense of the former one.

As an alternative to the above criterion for ordering projects, the probability
distributions associated with projects may be ranked by the first-order stochastic
dominance rule. A special case of this, as will be seen later, is when the
distributions from which project returns are drawn all have a common variance
and differ from one another only in terms of their expected return. In this case
also, the general term is used to refer to the special case.

For a rigorous definition of the above concepts, see for instance Hirshleifer

and Riley (1992).
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8.  As mentioned before, another type of rationing, not exhibited in this model,
occurs when some or all loan applicants are not granted a loan as large as they

would wish at the prevailing loan rate.

9.  Summing (1.2) and (1.5) clearly shows that the total expected returns from
a project (net of the cost of funds to the bank) are distributed asymmetrically

between bank and borrower, as discussed in the text.

10. Blanchard and Fischer (1989) and de Meza and Webb (1987) also follow
Stiglitz and Weiss (1981) in explaining credit rationing. However, reservations
must be expressed concerning the fine detail of de Meza and Webb's formula for
E(rn,) and Blanchard and Fischer's formula for the bank's expected return per unit
of money loaned, since both sets of authors omit integral terms representing the

number of borrowers from their formulae.

11. A similar argument would even apply if the supply of deposits to the bank
were infinitely elastic at a given rate p, so long as competition between banks
drove (1+p) to equality with A" and the supply of deposits to the banking industry
rose with p. However, it will be interesting later to look at general equilibrium

models where the supply of deposits is determined endogenously.

12. Notice that in the mean preserving spread case, as in the illustrative model
in Section 1.3, all projects have the same mean gross return and, therefore, from
a welfare point of view may be deemed to be equally deserving of funds. If the

supply of funds at the rate of return offered by such projects were less than the
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demand for funds, then rationing would be needed even in the first-best case,
although at a greater supply of funds than would be produced by the decentralized

decisions of the market.

13. Bernanke and Gertler (1987b) and Black and de Meza (1990) show that even
where the distributions of project returns differ in their means, it is possible to
restore the under-investment result by making other small changes in the model.
De Meza and Webb (1988) show that the introduction of screening costs to the
model can destroy the case for an investment subsidy even if investment is below

the first-best level.

14. There is some empirical evidence which indicates that collateral is positively
associated with riskier projects (see Berger and Udell 1990). This evidence, thus,
offers some support for the position taken by Stiglitz and Weiss and against those
papers which argue that safer borrowers are more likely to pledge collateral.
However, the evidence is interpreted by Berger and Udell as supporting the idea
that banks can observe riskiness and impose tougher collateral requirements on

observationally riskier borrowers.

15. De Meza and Webb (1987, 1990) show that, in response to such problems,
where projects differ in expected returns, the pooling equilibrium mode of
financial intermediation would, indeed, be via debt rather than equity. They also
show that when expected returns are equal across projects and entrepreneurs are
risk-neutral, equity finance would be the equilibrium mode. For an in-depth

explanation of these issues, see Chapter 3 of this thesis.
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16. Riley (1987) in fact argued that if banks could categorize borrowers into a
large number of risk classes then 'only in a single marginal (risk) pool could
rationing ever be observed. From this it is concluded that the extent of rationing
generated by the [Stiglitz and Weiss] model is not likely to be empirically
important.” (1987, p. 224). Riley did recognize that credit rationing may be
possible if categorization is difficult and if the mean and spread of returns on
projects are negatively correlated, whilst Milde and Riley (1987) examine the use
of loan size as a screening device to help banks and borrowers to sort borrowers
into different categories. But ex post asymmetric information and monitoring costs
would seem to make rationing possible even if perfect classification of borrowers
were possible, since in this case rationing may occur even amongst borrowers who
are truly identical in an ex ante sense. Furthermore, Stiglitz and Weiss (1983)
show that it is possible with ex ante asymmetric information and multiperiod bank-

borrower relationships for all risk classes to be rationed.

17. Notice that the different project return distributions aillow both mean returns
and risk to vary across projects in such a way that banks would clearly prefer to
support the safer projects which also are the ones with the higher mean returns.
The adverse selection or moral hazard effects, in the present case, are therefore
related to both mean and variance (cf. the mean-preserving models or the cases
where the higher mean return is associated with the less risky projects discussed
earlier in the text; for a multiperiod model where projects differ only in terms of

their probability of success, sce Webb 1991).

18. There is some empirical evidence which might be interpreted as supporting
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this result. See note 14 above.

19. There are also some examples of macroeconomic models with important
roles for the credit market not built upon the general equilibrium optimizing
framework (e.g. Bernanke and Blinder 1988, Blinder 1987, Brunner and Meltzer
1972, 1976, 1988, and Greenwald and Stiglitz 1986). A brief survey of this
literature is offered in Chapter 5 (Part 2 of the thesis), where a model improving
upon the previous ones is also proposed. Although developed in the context of a
conventional ad-hoc approach, it will be seen that these models are particularly
useful when policy aspects (monetary and fiscal policy implications) are
considered and when analytical difficulties preclude the use of micro-based general
equilibrium models. An important contribution of these conventional
macroeconomic studies is the modelling of money and credit in a more symmetric

mode.

20. For an introduction to real business cycle models of this type, see Plosser
(1989). Mankiw (1989) offers a disparaging New Keynesian perspective on such
models, though whether he would be so critical of the literature surveyed here is
less clear, since much of it attempts to provide microeconomic foundations for the

sorts of market failure which he argues must be explained.

21, This view differs from that expressed by Stiglitz and Weiss (1981, 1986,

1987a) discussed earlier in Section 1.5.
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CHAPTER 2

ENTREPRENEURIAL HETEROGENEITY AND THE PERFORMANCE OF

CREDIT MARKETS UNDER ASYMMETRIC INFORMATION

2.1. Introduction

Before turning to the aim and structure of the present chapter, it is worth
briefly reviewing some of the focal issues associated with credit markets, which
this study will address. As noted in Chapter 1, the seminal paper by Stiglitz and
Weiss (1981) drew attention to the role of asymmetric information in explaining
behaviour in the credit market. In particular, Stiglitz and Weiss showed that ex
ante asymmetry concerning the riskiness or variance associated with individual
project returns could lead to problems of adverse selection or moral hazard and
produce credit rationing as a result of optimizing behaviour by risk-neutral banks
and borrowers. With or without rationing, however, it has been shown by de Meza
and Webb (1987) that in the model of Stiglitz and Weiss the market equilibrium
is consistent with sub-optimal resource allocation and under-invesiment relative
to the first-best level.

Subsequent research, as underlined before, has taken a number of directions.
Several authors have considered extending the instrument set available to lenders

to include, for example, collateral requirements, equity finance or contingent
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contracts (e.g. Bernanke and Gertler 1987b, Bester 1985, 1990, and Clemenz
1986), and others have introduced the concept of ex post asymmetry of
information and the associated monitoring costs incurred by banks if they wish to
observe project returns ex post (e.g. Williamson 1986). Another important
contribution was made by de Meza and Webb (1987). They showed that if the ex
ante asymmetry in the Stiglitz and Weiss model concerned the mean rather than
the variance associated with individual project returns, then adverse selection and
credit rationing would no longer arise, whilst market equilibrium would exhibit
over-investment rather than under-investment relative to the first-best level.

The present study develops a model containing an ex ante asymmetry of
information about both the mean and variance associated with individual project
returns. This more general model combines both the adverse selection arguments
of Stiglitz and Weiss and the favourable selection arguments of de Meza and
Webb, and contains their models as special cases. Market equilibrium may exhibit
rationing as in the Stiglitz and Weiss case, whilst aggregate investment may be
above or below its first-best level. A novel issue presented here concerns the
quality, rather than just quantity, of aggregate investinent. Unlike in the special
cases already analysed in the literature, market equilibrivm may now
simultaneously display both some projects being funded which would not be
funded in the first-best case and some projects not being funded which would be
funded in the first-best case, regardless of whether the aggregate level of
investment is above, below or equal to the first-best level.

The study thus casts serious doubt on the relevance of the fundamental
theorems of Welfare Economics and on the basic results concerning the efficient

decentralization of economies. Provided that a social planner possesses an accurate
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knowledge of distributions of investment projects in the market, policies to obtain
a second-best solution are justifiable.

The remainder of the chapter is organized as follows. Section 2.2 presents
the model. Section 2.3 shows how in this model the loan rate charged by banks
acts as a selection mechanism for determining those projects for which individuals
apply for loans and those for which individuals do not apply for loans. Section 2.4
then shows how the model yields special cases equivalent to those of Stiglitz and
Weiss and de Meza and Webb, Section 2.5 presents the market equilibrium in the
general model and discusses its properties. Finally, Section 2.6 offers some

concluding comments.
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2.2. The Model

Consider that a representative bank has identified a group of individual
potential loan applicants, each of whom is endowed with a single one period
project with given characteristics in which he can invest. Each project requires an
equal amount of investment, denoted by K. The ith project, if executed, yields a
random return ﬁ, drawn from a uniform distribution F(R,), that is, one with density
function f(R;)) = 1/(b; - a) for a< Ri< b; and zero elsewhere. The limits of the
distribution function F(R)), a, and b;, satisfy 0 £ a, < oo and are distributed over the
set of all projects according to a joint distribution function H(a,b) with joint
probability density h(a,b). It is assumed that H(a,b) is known to the bank, but that
the characteristic parameters of the ith project, a, and b, are known by the ith
individual but not by the bank. This assumption introduces the key asymmetry of
information into the model. The ex post return R, for the ith project once carried
out is assumed to be observable without cost to both bank and borrower.

Notice that the distribution function F(R;) may be defined either in terms of
the interval parameters, a, and b;, or in terms of the mean, p;, and variance, 6,
where p; is given by (a, + b)/2 and 6, is given by (b; - a,)*/12. The mean of a
uniform distribution is equal to the midpoint of the interval a; to b, and its
variance is directly proportional to the square of that interval. In what follows,
projects will therefore be distinguished in terms of either the interval parameters,
a and b, or the means and variances, p and 0, as appropriate,

Potential loan applicants are risk-neutral, expected profit maximizers. They

each have the same initial wealth, W, which is entirely invested either in their
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project or in a safe asset yielding the interest rate p.' However, W < K so that if
a project is to be undertaken, additional finance must be raised. This is done by
borrowing B = K - W from banks through a standard debt contract, on which the
borrower pays in non-bankruptcy states the specified amount (1 + r)B, where r is
the posted loan rate, or else pays the entire project return R to the bank if R < (1
+ 1)B .2 The nature of the debt contract introduces another key asymmetry: banks
receive all project returns up to the amount (1 + r)B and borrowers receive any
payoff in excess of that amount.

Given the nature of the debt contract and the assumption that projects require
K > W investment, it follows that any rationing which takes place will be of the
type where some loan applicants receive the loan of B for which they apply,
whilst other applicants receive no loan whatsoever, Furthermore, the informational
asymmetry implies that banks are unable to ration in a way which discriminates
between borrowers. Under rationing only loan applicants who are granted a loan
become borrowers and the other applicants invest their wealth W at the safe rate
of interest, p. Given an interest rate on bank loans, potential loan applicants, that
is, people with a project for which they may apply for finance, must decide
whether or not to apply, as will be explained below.

Banks are assumed to be competitive, risk-neutral expected profit
maximizers; they compete ‘by their choice of a price (interest rate) which
maximizes their profits', and 'the interest rate received by depositors is determined
by the zero-profit condition’ (Stiglitz and Weiss 1989, p. 395). They pay for each
unit of deposit the interest rate p; other costs as well as activities of banking are
neglected. The supply of loanable funds or deposits to a bank, D* is assumed to

be a non-decreasing function of the safe rate of interest, p. Formally:
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@.1) D* = D(p), D'20

Given the partial equilibrium nature of the model, the function D* is, as in Stiglitz
and Weiss and de Meza and Webb, given exogenously and not derived from first
principles.

The novelty and advantage of the present framework is that projects must
be distinguished in terms of two characteristic parameters of the distribution
function of returns associated with each project, either the interval parameters, or
the mean and variance parameters, This is in contrast to the models of Stiglitz and
Weiss and de Meza and Webb, in which distributions were distinguished in terms
of either the mean or the variance parameters but not both.

Stiglitz and Weiss assumed that the underlying distribution of returns
differed across projects only in terms of their variance. In this case, as shown in
Chapter 1, from the bank's point of view, 'better’ projects are those with a lower
variance and lower risk. An increase in the interest rate on bank loans, r, leads to
adverse selection and a worsening in the quality of the pool of loan applicants,
that is, it causes loan applicants with 'better' projects to leave the market and cease
to apply for loans. The results on the possibility of credit rationing and the
aggregate level of investment falling below the first-best level both stem from this
adverse selection mechanism. De Meza and Webb, on the other hand, assumed
that the underlying distribution of project returns differed across projects in such
a way that 'better'’ projects could be defined, from either the bank's or the
borrower's viewpoint this time, in terms of the level of expected returns. Better'
projects now being those with higher expected returns. In this case, as shown

before, an increase in the interest rate on bank loans, r, leads to an improvement
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in the quality of the pool of loan applicants by driving out the applicants with the
lowest expected project returns and leaving only 'better’ ones in the market. This
process, which was termed 'favourable selection’, lies behind the results that credit
rationing will not occur and aggregate investment will exceed the first-best level.

The present framework shows that the Stiglitz and Weiss and de Meza and
Webb models should not be viewed as diametrically opposed alternatives, but as
special cases of a more general model in which projects may differ in terms of
both the mean and variance of the underlying distributions from which their
returns are drawn. In this more general framework it is not possible to define one
project as 'better' than another simply by looking at either the mean or variance
of the return distribution associated with each, but it is necessary to look at both
parameters. Holding expected returns constant and letting variances differ allows
the derivation of a special case equivalent to the Stiglitz and Weiss analysis, and
holding variances constant and letting expected returns differ allows the derivation
of a special case equivalent to the de Meza and Webb analysis. It seems more
reasonable, however, to let both parameters vary across project return distributions
and to specify the quality of a project in terms of both parameters. The next
section shows how, in this model, the loan rate acts as a selection mechanism for
determining the payoff distribution functions of projects which satisfy the
requirement of non-negative expected profits for the individuals endowed with

them.

85



2.3. The Loan Rate as a Selection Mechanism

This section focuses on the role of the loan rate, r, for the determination of
marginal projects, that is, those projects for which individuals are indifferent to
either undertaking the investment in the project or banking their wealth,
Knowledge about marginal projects and their payoff distribution functions will
permit the identification of other payoff functions which satisfy the requirement
of positive expected profit for the loan applicants and, hence, the identification of
the number of loan applicants. The interest rate on loans will be shown to act as
a device for the selection of projects in the credit market.

The return to the ith borrower net of debt repayments, g, at the end of the

period for a given loan contract (B,r) equals:

(2.2) g =max R - XB; 0)
where X is the interest factor 1 + r. The maximum loss the borrower can make on
a project is limited to his initial wealth endowment, W,

The borrower's expected net return , g, at the beginning of the period for a

given loan contract (B,r) equals:

b; b;
2.3) & = | RER)AR, - XB] {R)dR, if 3, < XB < b,

b -
or = | RER)AR, - XB if XB < a < b,
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In both domains of equation (2.3) the expression on the right-hand side has the
same interpretation. The first term represents project returns under the condition
that R; > XB weighted by the appropriate probability density, and the second term
is the appropriately weighted repayment due to the bank.?

After some manipulation and integration by parts, equation (2.3) may be

written as follows:

bj
(2.32) &=1b,- [FR)dR, - XB if & <XB<b,

b.
or=b, - | FR)dR, - XB if XB<a <b,
]
The following proposition may now be established.

Proposition 2.1: For a given interest rate on loans, there are critical values
of a and b and, hence, a marginal locus in (a,b) space such that firms apply for
loans if and only if their payoff distributions are on or above this locus, provided

that the constraints of the model are satisfied.

This follows immediately upon observing that firms apply for loans only if
the expected net return is greater than or equal to the safe return they could
achieve on their wealth, W. Individuals apply for loans only if g = IW, where I
is the interest factor on the safe asset, i.e. I = 1 + p. Therefore, for a given r, there
exist critical values of a and b and a marginal locus in (a,b) space determined by
the equation g, = IW, below which firms do not apply for loans,

Letting 4 and b be the critical values of a and b along the locus and using

(2.3a), the equation for the locus for a < XB < b is given by:
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. b,
(2.4) IW=b-J(-4'R-2dR - XB
XB
Letting 4 = Z(b) in (2.4) and manipulation of (2.4) yields:
(2.5) 4 = -b¥2IW + (1 + XBAIW)D - (XB)*2IW = Z(b)
The derivative of 4 with respect to b is therefore;
(2.6) 0Z(b)/ob = -B/IW + (1 + XB/IW)
The second derivative is:
Q2.7 3*Z(b)/ab* = -1/IW < 0
Thus Z(b) is a concave function of b with global maximum at b = XB + IW, Note
that equation (2.5) defines a parabola in (a,b) space.
For XB < a < b, the equation of the marginal locus is given, again using
(2.3a), by:
(2.8) IW = (4 + b)/2 - XB

Letting & now be Y(b), equation (2.8) becomes:

(2.9) a=-b+2XB + 2IW = Y(b)
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The interpretation of the negatively sloped line given by equation (2.9) is
straightforward. Individuals will only choose to invest in safe or default-free
projects if their expected net returns are at least as great as the returns available
from investing in the safe asset; for this to be the case, (2.8) shows that the
expected gross returns, (2 + b)/2, must be at least as great as the debt repayment
plus the returns from investing in the safe asset, XB + [W.

Figure 2.1 illustrates the marginal locus in (a,b) space. In this space, only a,b
combinations below the 45° line need to be considered, since b has been defined
to be greater than a. The horizontal line XB is given for an interest rate r and loan
of size B. The marginal locus consists of the curve Z(S) below the XB line and
the line Y(B) above it. The curve Z(B) and the line Y(B) both intersect the XB line
at the same point (XB, XB + 2IW). Notice that an increase in the loan factor X
shifts the marginal locus rightwards in a way which will be discussed in more

detail in Section 2.5 below.
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Figure 2.1: The Marginal Locus
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Individuals with projects with characteristics on or to the right of the locus
choose to apply for loans. Region A, which is to the right of a section of the
parabola Z(b) and below the XB line, represents projects with a non-negative risk
of default and an expected net return to loan applicants at ieast as great as that
which could be obtained by investing in the safe asset. Region B, which is
bounded by the three lines Y(B), XB and a = b, represents projects which are
default-free and have expected net returns at least as great as those which could
be earned by investing in the safe asset.

An interpretation of the shape of the locus is instructive. The straight line
segment Y(b) consists of points representing default-free projects for which the
expected gross return equals XB + IW. Moving down the Y(b) line from the 45°
line towards the XB line involves, in terms of the underlying distribution of
project returns, a decline in parameter a which is exactly matched by an equal
increase in parameter b; this holds the expected gross return constant but increases
the variance. Clearly, in the case of default-free projects any project with an
expected gross return at least as great as XB + IW is attractive to risk-neutral loan
applicants. For default-free projects, the risk to the bank in lending to finance them
is zero and cannot be said to increase with variance as in the standard Stiglitz and
Weiss analysis, which did not consider risk-free projects. Nor can it be said, as it
can for risky projects, that an increase in the variance for a given expected gross
return improves the expected net return for the borrower, since expected net
returns do not vary as one moves down the Y(B) line in Region B, Continuation
of the line Y(f)) below the XB line, however, lies beyond the marginal locus, since
moving down the line into the Region A implies moving to projects with the same

expected gross return but a positive risk of default. The risk of default means that
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expected returns to the bank on such projects are lower than on projects in Region
B, thus implying that a larger share of the given expected gross returns must be
expected to accrue to the borrower. In other words, if projects on the Y(b) line
above the XB line are just acceptable to borrowers, those on its continuation
below the XB line must be more than acceptable. Thus, as one moves down the
marginal locus from the risk-free Region B into the risky Region A, it is not
necessary to compensate for a reduction in parameter a with an equal increase in
parameter b, a smaller increase in parameter b and a reduction in expected gross
returns will suffice.

Banks would clearly prefer to grant loans for projects from Region B rather
than from Region A; however, they are not able to ascertain the characteristics of
individnal projects and all loan applicants are treated equally by them. In
maximizing profits, therefore, banks are interested to know how the interest rate
they charge affects the quality as well as the quantity of loan applicants and to use
their knowledge of the joint distribution function H(a,b) and of the marginal locus
in evaluating the optimum interest rate to charge. Before examining how such
behaviour helps to determine the properties of market equilibrium in the general
model, the next section examines - in a setting different to that developed in
Chapter 1 - the special cases associated with Stiglitz and Weiss and de Meza and

Webb.
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2.4, Special Cases

2.4.1. The Stiglitz and Weiss Case of Adverse Selection

The Stiglitz and Weiss case of projects with common expected gross returns
may be represented by considering any line for which (a + b)/2 is a constant (i.e.
any downward sloping 45° line in (a,b) space) and considering that all possible
projects lie along this line. Figure 2.2 shows one such line, p,, and two marginal
loci, ML, and ML,, drawn for two different loan rate factors, X, and X,,
respectively.* Given the marginal locus ML, individuals with projects lying along
the mean preserving spread, or iso-mean, line p,, to the right of point A choose
to apply for loans; individuals with the smaller variances, and less risk of default,
lying along the iso-mean line between A and D choose not to apply. The marginal
project (or projects) in this case lies at point A, projects between A and D yielding
a lower than marginal expected profit to borrowers, and projects between A and
E yielding a higher than marginal expected profit. Banks would, however, prefer
to invest in projects lying along D to A, rather than in projects along A to E.
Within the set of projects which are funded, low-risk projects subsidize high-risk

ones. The following proposition may therefore be stated.

Proposition 2.2 : For a given expected gross return, i, and interest rate, T,

riskier projects yield a higher expected profit for borrowers and a lower one for

banks.
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Proposition 2.2 implies the corollary that individuals who apply for loans are
endowed with riskier projects than those who choose not to apply.

Now consider that the loan interest factor increases from X, to X,. As a
consequence, the marginal locus shifts out to ML,. The effect of this is to make
all projects between A and B along the iso-mean line unattractive to the
individuals endowed with them, i.e. to reduce the number of loan applicants to
only individuals endowed with projects lying along the line B to E. The following

proposition, which is really a corollary of Proposition 2.2, may therefore be stated.

Figure 2.2: The Mean Preserving Spread Case

Proposition 2.3: For a given expected gross return, p, as the loan interest
rate increases, the critical value of the variance, 6, below which individuals do not

apply for loans, increases.
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Propositions 2.2 and 2.3 are analogous to theorems 2 and 3 in Stiglitz and
Weiss (1981) and, as Stiglitz and Weiss showed, they imply that an increase in the
loan interest rate leads to the phenomenon of adverse selection upon which the
results on credit rationing and under-investment depend. The discussion of credit
rationing is deferred until later, but the under-investment result may be discussed

now with the aid of Figure 2.3.

b
Figure 2.3: Aggregate Investment in the Mean Preserving Spread Case

Figure 2.3 shows a marginal locus, ML, and three iso-mean lines §, i' and
IK. The marginal locus is assumed to be the outcome of competitive, profit-
maximizing behaviour by the banks. Following de Meza and Webb, it is assumed
that ‘social efficiency requires that projects are financed if and only if their
expected gross return is at least as high as the safe return’ (1987, p. 287), so that
the line IK represents the social efficiency locus below which projects should not

be financed. The two iso-mean lines represent two possible different sets of
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uaderlying projects. The IK line is drawn with an intersection with the 45° below
the intersection of the 45° line and the ML line since the zero-profit constraint on
banks in equilibrinm implies that X must exceed I (or else the banks would be
making losses). If the i line were below the IK line this would also imply loss-
making by the banks. This follows since on any project which an individual chose
to carry out he must expect to receive net returns greater than IW, which would
imply leaving expected returns to the bank of less than IB (since expected gross
returns are less than IK or I(B + W)), which is what the bank would need to
attract deposits. Two ji lines both lying above IK, one cutting ML and one always
above it, are therefore shown.

There seems to be no reason to rule out the line fi' which lies above the ML
locus. If the underlying projects all lay along this line, the bank would receive XB
on all risk-free projects and some amount less than this on average from risky
projects; the bank's average net return on all projects funded would be IB in
equilibrium with safe projects subsidizing risky ones. In this case, there could not
be credit rationing since all individuals with projects apply for loans while an
increase in the interest rate at the margin would not cause adverse selection and
so would be used if the bank faced excess demand. All projects would, therefore,
receive finance and investment would equal its first-best level. This result contrasts
with de Meza and Webb's argument that in the Stiglitz and Weiss case 'investment
must be less than the first-best level' (1987, p.288). There would, however, be
under-investment if projects lay along the iso-mean line fi. In this case, all the
projects again should be financed for social efficiency, but only those at or to the
right of the point A would actually be financed, with relatively safe projects once

more subsidizing relatively risky ones in the loan market. This under-investment
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result holds if there is no rationing of loans within the set of loan applicants and
holds q fortiori if the set of applicants is rationed.?

Clearly, if under-investment occurs, policies designed to increase investment
may improve social efficiency. De Meza and Webb suggest an interest income
subsidy be paid to banks. In the present model, this would reduce X and increase
I, but would have the desired effect of moving the ML intersection with the i line
in a north-westerly direction. Another policy with similar effects might be to

subsidize returns to individuals who carry out their projects.

2.4.2. The de Meza and Webb Case of Favourable Selection

The analysis now turns to the case, analogous to that of de Meza and Webb,
of projects with common variances and different expected gross returns.® This case
may be represented by any line for which (b - a)*/12 is a constant (i.e. any upward
sloping 45° line in (a,b) space) and considering that all possible projects lie along
this line. Figure 2.4 shows one such iso-variance line, 8, and two marginal loci,
ML, and ML,, drawn for two different loan rate factors, X, and X,, respectively.
Clearly, along the line 8, 'better’ projects may be defined unambiguously, from the
point of view of either the bank or borrower, as those projects further from the
intersection of the line and the b-axis; as one moves from the b-axis, expected
returns increase and variance remains constant. Given the marginal locus ML,,
individuals with projects lying along the iso-variance line to the right of point A
choose to apply for loans; individuals with 'poorer’ projects to the left of point A

choose not to apply. The marginal project at point A is the worst of all projects
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in the loan market, as it has the lowest expected return. The following proposition

may therefore be stated.

Nad.
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Figure 2.4: The Common Variance Case

Proposition 2.4: For a given variance, 0, of the underlying distributions of
gross project returns, and interest rate, r, projects with higher expected returns
yield higher expected profits for both borrowers and banks (unless, of course, the
projects are risk-free for banks, in which case the bank's expected profit is

constant).

Proposition 2.4 implies the corollary that individuals who apply for loans are
endowed with projects with higher expected returns than those who choose not to
apply. It also follows that the marginal project is, from the bank's or the

borrower's point of view, the worst project of all those in the loan market, and that
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high expected-return projects subsidize low expected-return projects in the loan
market.

Now consider again that the loan interest factor increases from X, to X,. As
a result, the marginal locus shifts out to ML,. The effect of this is to make all
projects between A and B along the iso-variance line unattractive to the
individuals endowed with them, that is, to reduce the number of loan applicants
to only those endowed with projects to the right of point B on the iso-variance
line. The following proposition, which is really a corollary of Proposition 2.4, may

therefore be stated.

Proposition 2.5: For a given variance, 6, of the underlying distributions of
gross project returns, as the loan interest rate increases, the critical value of the
expected gross return, p, below which individuals do not apply for loans,

increases.

Propositions 2.4 and 2.5 imply that an increase in the loan interest rate leads
to an improvement in the quality of the pool of loan applicants, a phenomenon
that has been termed 'favourable selection’. It follows, as de Meza and Webb have
shown (see Chapter 1), that in such circumstances the loan market will clear in
equilibrium, since if banks were faced with an excess demand for loans they
would gain in two ways from increasing the loan rate, they would gain the higher
debt-repayments from successful projects and they would improve the quality of
the applicant pool by driving out weaker projects with lower expected gross
returns, so improving the bank's expected return even from those projects which

fail. This mechanism is, obviously, the reverse of that produced under the Stiglitz
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over- rather than under-investment.

>|

Figure 2.5: Aggregate Investment in the Common Variance Case

Figure 2.5 illustrates the over-investment result. The analysis is (as in
Chapter 1) based upon that of de Meza and Webb (1987, pp. 284-285). Consider
that projects lie along the line 8, and the ML locus is as shown so that all projects
at or to the right of point A receive finance. If the safe interest factor were T, then
investment would be at its first-best level, but this cannot be the case. If the
actually marginal project at point A was the socially marginal project, its expected
gross returns would be TK, divided (in expectation) between the borrower and
bank in the amounts I'W and I'B respectively.” This would imply that the bank

would break even on the marginal project and make super-normal profits on the
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non-marginal ones carried out. This result is, however, inconsistent with the zero-
profit condition on banks in equilibrium. Hence, in competitive equilibrium, banks
must pay a higher interest rate factor on deposits, I, and banks must expect to
make losses on the marginal project at point A and, indeed, on all projects
between A and B, which are offset by profits on projects to the right of point B.
In this case, the socially marginal project is at point B and over-investment occurs
represented by all projects between A and B which receive finance. Only if by
chance the ® line cut the ML line at its intersection with the XB line and X
equalled I could investment equal its first-best level and banks break even (on all
projects in this case, since no projects applying for funds involve risk to the bank).
The zero-profit condition rules out the case where X equals I and the 0 line cuts
the ML line above the XB line.

If over-investment occurs, an efficiency improving policy would be one
designed to reduce investment, De Meza and Webb suggest a tax on interest
income to make banks less willing to grant loans at any interest rate to borrowers
(1987, p.285).

The present model is capable of allowing projects to differ in terms of both
the means and variances of the underlying distributions from which gross returns
are drawn. In this case, it is necessary to consider both means and variances in
discussing whether one project is more or less attractive to bank or borrower than
another project. In this framework, it is possible to have elements of both adverse
selection and favourable selection occurring simultaneously, a phenomenon which
is here termed 'mixed selection’. Such issues are considered further in the next

section which deals with market equilibrium in the general model.
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2.5. Market Equilibrium in the General! Model

In the general model the distributions from which gross project returns are
drawn are allowed to differ in terms of both means and variances. In this case, an
increase in the loan interest rate may cause both the means and variances of the
underlying marginal project return distributions to increase, thus simultaneously
introducing elements of adverse and favourable selection. This is easily seen by
considering the effect of the increase in the loan rate to be an approximately
horizontal shift of the marginal locus and noting that any point displaced
horizontally to the right of another point in (a,b) space implies an increase in both
mean and variance.® Another way of looking at this would be to note that, in
comparing two marginal loci, as the loan rate rises the marginal projects on the
new locus must have either a higher mean or higher variance than some point on
the old locus to offset the effect on expected profit to borrowers of the increase
in the loan rate. It is possible for the higher mean or variance to be coupled with
a higher or lower value for the other parameter, variance or mean, but not to find
a point on the new locus which has both lower mean and variance, since such a
point would represent a reduction in expected borrower profit even at the old loan
rate, i.e. it would be below the old locus. It is thus possible, when comparing two
marginal loci, to find points on the one drawn for the higher loan raie which
compare as follows with some point on the lower locus:

i) The point on the higher locus has a lower mean and a higher variance (of
the underlying project distributions); from the bank's point of view both these

effects would represent adverse selection.
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i)  The point on the higher locus has a higher variance but the same mean; this

is the Stiglitz and Weiss case of adverse selection.

iii)  The point on the higher locus has a higher mean and a higher variance;

whether the bank would prefer this point to the point on the original locus depends

upon the relative sizes of the two changes - there may be either adverse or

favourable selection in such a case.

iv) The point on the higher locus has a higher mean but the same variance; this

is the de Meza and Webb case examined above.

v)  The point on the higher locus has a higher mean and a lower variance; from

the bank's point of view both these effects would represent favourable selection.
It can now be shown that in the general model it is possible for credit

rationing to occur, due to the presence of elements of adverse selection, and for

the level of aggregate investment to be above or below the first-best level.

2.5.1. Credit Rationing

In the general model it is necessary to imagine that projects lie over an area
in (a,b) space rather than along a line in that space as in the special cases
examined above. Clearly, in this case, a rise in the loan interest rate will involve
clements of both favourable and adverse selection. For credit rationing to occur,
it is necessary that the adverse effects of a rise in the loan rate dominate the
favourable effects, so that as the loan rate rises the mean gross return per unit of
currency loaned by the bank, A, declines (A is defined as total bank receipts, i.e.

debt repayments plus the sum of returns from unsuccessful projects, divided by the
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sum of bank loans). Whether this will be the case or not obviously depends on the

joint distribution function H(a,b); but if it is the case, the original demonstration

of the possibility of credit rationing provided by Stiglitz and Weiss still holds even

though the model is now more complicated than theirs; the difference between the

present analysis and that of Stiglitz and Weiss simply being that the favourable

effects of a rise in the loan rate now include some elements of favourable selection

as well as a rise in the debt repayments of successful projects. The arguments may

be illustrated wsing Figure 2.6, which, while similar to that presented in Chapter

1, is worth being reproduced here since the context is distinct.
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Figure 2.6: Credit Rationing

The fourth quadrant of Figure 2.6 shows the relationship between A and r,

which is assumed to yield a maximum for A at r"; for increases in r beyond r’ the

adverse selection effects outweigh the effects of favourabie selection and the direct
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effects of higher repayments by successful projects.” The third quadrant depicts the
supply of loanable funds to the bank, D?, as an increasing function of the safe loan
factor I. The second quadrant simply shows a 45° line used to translate the supply
of funds to the bank into a bank supply of loans curve, L', in the first quadrant.
The first quadrant also shows a demand for loans curve, L%, which shows the
demand for loans declining as the interest rate rises.

The downward slope of the L? line in Figure 2.6 is easily explained by
noting that any increase in the loan rate r moves the ML locus to the right in a
diagram in (a,b) space. The shift of the ML locus makes some projects fall below
the ML locus rather than lie above it and causes individuals endowed with such
projects to cease to apply for loans. The L* curve in the figure is derived by noting
that the zero-profit condition on banks implies that the safe rate factor I offered
to depositors by the bank in Figure 2.6 must equal A, the mean gross return factor
received by the bank on its loans. There is, therefore, an implicit relationship
between the loan rate charged by the bank and the supply of deposits it attracts
and can use to support loans to borrowers. For example, if the bank charges r’ it
earns A, as shown in the fourth quadrant, and can attract D** funds, as shown in
the third quadrant; these funds are then translated via the 45° line in the second
quadrant to show the supply of loans of L™ at the interest rate r* in the first
quadrant. Other points on the L* curve may be derived in a similar way.

Figure 2.6 shows credit rationing. A market clearing loan rate of r, is shown
in the diagram but the bank has no incentive to charge this rate, since to do so
would not maximize A and the amount of deposits which the bank can attract.
Instead, the bank charges the lower rate " and thus maximizes A and deposits.

However, notice that rationing is not inevitable since the non-monotonic
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relationship between A and r shown in the figure need not occur if the adverse
selection effects are not strong enough and, even if it does occur, rationing only
follows (as pointed out in Chapter 1) if the L* and L° curves iniersect at an interest
rate above 1. If credit rationing does occur in the general model, it does so for the
same reason as in the original Stiglitz and Weiss analysis - i.e. when the adverse
effect of an increase in the loan rate on the quality, as perceived by the bank, of
the pool of loan applicants outweighs the favourable effects of the rise in the loan
rate. It is, of course, quite possible that the adverse effect need not cutweigh the
favourable effects, which now include the effect of improving the mean returns on
marginal projects as well as the usual effects of higher debt repayments by

successful projects.

2.5.2. Aggregate Investment Relative to the First-Best

The special cases examined earlier led to either under- or over-investment
relative to the first-best level. In each case, there was a straightforward
relationship between the quality of projects and the sub-optimal level of
investment. In the former case, all the projects being carried out deserved support,
whilst some other deserving projects did not receive support, in the latter all the
projects which did not receive support did not deserve it, but some undeserving
projects did receive support. In the general model, there is no such simple
relationship between the quality of investment and the difference between the
actual and the first-best level of investment. The following proposition summarizes

the new results.
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Proposition 2.6: Whether or not credit rationing occurs, the aggregate level
of investment may exceed, equal or fall below its first-best level, and in any case
the quality of the aggregate investment may differ from the first-best in the sense
that instances of projects receiving support which would not do so in a first-best
world may occur simultaneously with projects failing to receive support which

would receive such support in a first-best world.

Proposition 2.6 may be established by examining Figure 2.7. Consider that
all possible projects lie within the elliptical shape shown in the diagram and are
distributed according to some joint distribution function H(a,b) known to the bank.
The bank sets the loan rate factor at X and the safe rate factor is L. In a first-best
world, all projects lying on IK or beyond it would be carried out and those below
IK would not be carried out. In the present case, however, projects beyond IK but
below the marginal locus ML, i.e. those within the shaded Area A, are not carried
out since individuals endowed with them do not apply for loans even though they
would be carried out in a first-best world. On the other hand, individuals with
projects lying within the Area B below the IK line but above the ML locus do
apply for loans. Therefore, whether or not there is credit rationing and whether or
not the aggregate level of investment differs from the first-best level, it is possible
that there may exist projects which are not being carried out which would be
carried out in a first-best world, and at the same time projects being carried out
which would not be carried out in a first-best world. If there is no credit rationing,
the former group of projects will be those in Area A and the latter group will be
those in Area B. If there is credit rationing, the former group will be those in Area

A plus any projects in the unshaded area of the ellipse beyond IK which do not
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receive loan support even though individuals endowed with those projects do enter
the credit market, and the latter group will be those in Area B which receive loan

support.

XBl- — — —~ —

Figure 2.7: Aggregate Investment Relative to the First-Best Case

If there is no credit rationing, whether aggregate investment exceeds, equals
or falls below the first-best level will depend upon the number of projects lying
within Area A relative to the number lying in Area B. If the number of projects
in Area A exceeds (equals, is less than) the number in Area B, then aggregate
investment will fall below (equal, exceed) its first-best level. If credit is rationed,
the relative comparison becomes the number of projects in Area A plus those in
the unshaded area beyond IK which do not receive loan support compared to the

number of those in Area B which do receive support.
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Projects lying within Area A, plus those in the unshaded area beyond IK
which are not carried out under credit rationing, correspond to the under-
investment of the Stiglitz and Weiss special case, and projects in Area B, less
those which do not receive support under credit rationing, correspond to the over-
investment of the de Meza and Webb special case (although, of course, their
special case rules out the possibility of credit rationing). The relative sizes of the
Areas A and B depend upon the difference between the loan rate factor X and the
safe rate factor L If this difference is zero, Area A ceases to exist and the result
is straightforward over-investment, as in de Meza and Webb. On the other hand,
Area A grows and Area B shrinks as X grows above I; if Area B shrinks to zero,
the result is straightforward under-investment, as in the Stiglitz and Weiss case.
But in general Areas A and B can coexist, giving rise to the more complicated
outcome with no straightforward relationship between the quantity of investment
and the quality of projects receiving or not receiving support.

The general case where Areas A and B coexist implies that an efficiency
improving policy could be to encourage more investment if the effect of this in
reducing the Area A, and any effects of reducing credit rationing on projects
within the unshaded area beyond IK, exceed the harmful effects of increasing the
Area B, say by subsidizing loan interest and reducing the loan rate factor X and
increasing the safe rate factor I. But whether this is so will depend upon the joint
distribution function H(a,b) and it is quite possible that the opposite policy (i.c. a
tax on the loan rate) should be followed. It does appear, however, that any such
policy must be second-best since such policies would reduce Area A (or B) only
at the expense of increasing Area B (or A) and would not simultaneously reduce

both areas to zero.
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In a different, but related, context, de Meza and Webb (1990) have suggested
a simple policy which could achieve the first-best solution in the present model.
They suggest a 'true’ progressive profit tax with full loss offset approaching 100%.
In the limit 'this policy works because the government in effect holds all the
equity in all the projects paying a price which is actuarially fair for the project
which is just expected to cover its total costs' (de Meza and Webb 1990, p. 212).
In other words, only projects whose expected return is at least as high as the safe
return will be undertaken. The appeal of this policy is, however, deceptive. The
policy only works because the model abstracts from the problems of moral hazard
and monitoring costs. It is easily seen that if project returns depend upon the effort
expended by entrepreneurs, then the policy may have serious and deleterious
effects on incentives. Alternatively, if it is costly to observe project returns, a
progressive tax policy, which requires observation of returns, could be excessively
costly to implement. Given the complexities of the real world, it is not possible
to offer unequivocal support for any policy.

An objection could, however, be raised to the form of debt contract in the
model. Indeed, it does seem relevant to mention that a more complex form of
contract than the one assumed could help to overcome the complications of the
markets characterized by uncertainty and related aspects such as asymmetric
information and adverse selection. Fbr example, a social planner (or the bank)
could impose a commitment on loan applicants to buy insurance policies designed
to keep borrowers' investments safe and to eradicate risk and adverse effects in the
loan market. By making the minimum return of any feasible projects at least as
great as the amount borrowed plus interests charged by the bank, or by inducing

the default probability in projects to become equal to zero, this policy would
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linearize the parabolic section of the ML locus in a diagram in (a,b) space.
Furthermore, to compensate for the increased costs in projects and bring the ML
locus to the position of the IK line, the above policy could be complemented by
an appropriate subsidy to loan applicants in order to attain the first-best solution
if the market is plagued by too little investment.

However, two pertinent arguments could be advanced regarding the above
mixed policy. First, it would require a set of insurance markets which would
conflict with what is observed in the real world. Competitive markets often entail
incomplete insurance due to the problems of the observability of outcomes and
possible ex ante asymmetry of information. For example, the policy of insurance
requirement could lead - in a manner similar to that arising from the
aforementioned policy suggested by de Meza and Webb - to moral hazard
problems.’ In fact, with moral hazard and complete insurance, borrowers would
have no incentive to avoid bad outcomes. This is the main reason why competitive
matkets require incomplete insurance. Second, social costs stemming from the
above mixed policy could be higher than those of simple policies of taxing or
subsidizing borrowers. This type of issue, of course, calls for a general equilibrium
analysis which is beyond the scope of the present chapter.

To conclude, it seems clear that the credit market in which asymmetric
information and related phenomena such as risk, adverse seiection and moral
hazard are present contains numerous forms of potential inefficiencies. The present
analysis, therefore, casts serious doubt on the relevance of the fundamental
theorems of Welfare Economics and on the basic results concerning the efficient

decentralization of economies,

110



2.6. Conclusions

The study developed in this chapter has generalised some of the existing
models of credit markets under asymmeiric information. In particular, the present
model has accommodated the adverse selection arguments of Stiglitz and Weiss
and the favourable selection arguments of de Meza and Webb and has included
their models as special cases. The novelty and advantage of this framework has
been to distinguish the investment projects in terms of two characteristic
parameters of the distribution function of returns associated with each project, i.c.
in terms of the mean and variance parameters. This stands in contrast to the
models of Stiglitz and Weiss and de Meza and Webb, in which distributions were
distinguished in terms of either the mean parameter or the variance parameter but
not both.

The possibility of credit rationing in equilibrium still exists in the extended
model - just as it does in the well-known special case presented by Stiglitz and
Weiss - so long as the adverse selection effect of a rise in the loan rate in leading
to an increase in the variance of marginal project returns exceeds the sum of the
favourable effects (to the bank) of higher debt repayments from successful projects
and the favourable effects upon the mean marginal project returns.

A major contribution of the present analysis has consisted in showing that
in equilibrium, with or without rationing, the aggregate level of investment may
differ from its first-best level without there existing a straightforward relationship
between this difference in levels and the quality of projects receiving or not

receiving support. In other words, there are, in general, problems both in relation
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to projects with an expected gross rate of return in excess of the safe rate which
are not carried out - either because individuals endowed with such projects choose
not to apply for loans or because they apply but are rationed - and in relation to
projects with an expected gross rate of return below the safe rate which are carried
out.

Within the context of this model, a progressive profit tax with full loss offset
approaching 100%, as suggested by de Meza and Webb (1990), would produce the
first-best outcome. However, it must be concluded, along with Black and de Meza,
that 'to devise policies for an actual economy with a real chance of improving
allocations would be a formidable undertaking’ (1990, p. 22). Obviously,
reservations on policy issues stem from the recognition of the analysis' limitations.
In fact, the issues of moral hazard and ex post asymmetric information which have
been noted in the literature (surveyed in Chapter 1) are not present in the above
model, nor is there any discussion of the nature of optimal financial intermediation
which might reduce or eliminate some of the problems. Thus, further work
addressing these issues is warranted. Albeit in a different context, the issue of
optimal financial arrangements is dealt with in the next chapter, where a mixed
form of financial contracts is taken into consideration.

Finally, it should also be noted that the model is a partial equilibrium one.
A general equilibrium analysis would be more conclusive in so far as it would
allow tracing the overall effects of any policies designed to produce social
efficiency as well as checking that the benefits suggested by the partial equilibrium

approach are not vitiated by repercussions elsewhere in the economy.
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2.7. Notes

1.  For a proof of maximum self-finance see de Meza and Webb (1987).

2.  The form of the debt contract is taken as exogenously given as in much of
the literature. At this stage, any further discussion of optimal financial
intermediation is avoided. Recall that Chapter 1 contains a discussion of this issue.

See also Chapter 3 where this issue is re-considered.

3. Note that the distributions in which b< RB have been neglected, since in
those cases the probability of default equals one and, hence, borrowers have no

incentive to apply for loans.

4.  Of course the straight-line segments of ML, and ML, are also parts of iso-

mean lines.

5.  Although, as Stiglitz and Weiss showed, if rationing exists, then removing
it would involve an increase in the loan rate and a reduction in investment. It

would not, therefore, improve matters to simply remove credit rationing.

6. The model of de Meza and Webb (1987) assumed that all projects faced

commeon returns R® if successful and R’ if unsuccessful, they differed only in the

probability of success.

113



7.  There may, of course, be more than one such project at point A.

8. A more precise comparison of two ML lines for a common safe interest
factor, I, would note:

i) That the two straight line segments are of equal length and that the
variances along each of them both range from zero to 1/6(IW)?. The variance is
obviously zero at the intersection with the a = b line; that it is 1/6(IW)* at the
intersection with the XB lines in each case may be derived by replacing XB by
i (from the equation for the XB line) in equation 2.8 (the equation for the straight
line part of the marginal locus) to show that (b - 4) always equals 2IW at such
intersections. The variance then follows from the formula given earlier. The
straight line segments of the marginal loci are therefore parallel iso-mean lines
bounded by two common parallel lines, one being the zero iso-variance ora = b
line, and the other being the 1/6(TW)? iso-variance line; hence, they are of equal
length. The higher iso-mean line obviously has the higher mean.

iil)  That the parabolic parts of the marginal loci are of different length, the
higher one being the longer and having a higher mean at each of its ends than the
lower one. The variance of each at the end which joins the straight line segment
is common, at 1/6(IW)?, as shown above. The higher curve has a higher variance
than the lower curve at the end which intersects the b-axis.

iii)  That some projects which used to be default-free and within the set of
projects for which individuals apply for loans under the initial ML locus acquire

a non-zero risk of defauit as the loan interest rate rises.
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9.  Notice that since the bank cannot distinguish between borrowers the average
quality of loans depends on the interest rate charged but not on whether or not
rationing takes place, and so the bank gains the same return A at any interest rate

r whether or not credit is rationed.

10. See, for instance, Arnott and Stiglitz (1990) where an in-depth analysis of

the potential inefficiencies implied by moral hazard in insurance markets is

provided.
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CHAPTER 3

FINANCIAL INTERMEDIATION, RISK AVERSION AND ASYMMETRIC

INFORMATION

3.1. Introduction

A revival of interest in credit issues, both in microeconomics and
macroeconomics contexts has already been illustrated in the preceding chapters.
As noted, a considerable effort has gone into the study of financial markets under
asymmetric information in an attempt to explain the failure of those markets to
engender efficient levels of investment.' In contrast with the economics of capital
structure in modern corporations?, this literature has paid relatively little attention
to the theoretical analysis of the effects stemming from the mixed form of
financial arrangement. Optimal contract between two parties assume either the
form of debt, as in de Meza and Webb (1987), Gale and Hellwig (1985), and
Williamson (1987), or the form of equity, as shown by de Meza and Webb (1987)
in Stiglitz and Weiss (1981). And yet modern corporations exhibit in their capital
structure both debt and equity (inside and outside). Moreover, on the theoretical
level, O. Williamson (1988) shows that an optimal mix of debt and equity, which
is termed 'dequity’, may supplant both debt and equity. Likewise, Stiglitz notes that
'these forms of financial constraints are but extreme examples, demonstrating

clearly that the financial structure of firms can make a difference. Theories of
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optimal financial structure can be derived, with the optimal structure depending
on the nature of the information problems being faced.' (Stiglitz 1988, p.124).
Inspired by the works of Leland and Pyle (1977) and de Meza and Webb (1990},
the present study seeks to fill this lacuna by analyzing a model in which a mixed
form of financial contract between financial institutions and firms is possible.

The structure of information plays a crucial role in the model. The main goal
of the present analysis is to examine the effects of incomplete information on the
nature of financial equilibrium and on the capital structure of firms. In addition,
the study endeavours to show that the results derived in the literature of credit
markets are, as mentioned before, not robust to changes in model specifications.
This attempt aims at contributing to the advance of the economics of credit
markets by offering further insights.

The structure of the model is established in Section 3.2 of the chapter. The
context is a simple one-period partial equilibrium model with informational
asymmetries. In the model, entrepreneurs are considered to behave in a risk-averse
manner and each of them is endowed with a project at the beginning of the period.
The projects, if undertaken, require outside finance from risk-neutral bankers, who
offer financial contracts to entrepreneurs. All projects are assumed to have the
same expected return and are divided into two types: one with a high probability
of securing the successful return and a second with a low probability. The quality
of an individual entrepreneur's project, that is, the success probability - not known
by the financial institutions - is private information. The generalisation of the
analysis to continuous categories of entrepreneurs is discussed in the conclusion.

Section 3.3 briefly discusses de Meza and Webb's (1990) contribution, where

projects are ranked by the first-order stochastic dominance. In this model, capital
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market failure involves over-investment if pooling equilibrium prevails.

Section 3.4 develops the model previously established. If negative incentive
effects are not considered, the financial equilibrium involves pooling equilibrium
with both categories of projects being entirely financed through outside equity.
With this type of solution there can be no adverse selection and social efficiency
is achieved. Indeed, if the capital structure of firms is wholly absorbed by outside
equity, all projects will be equally attractive to risk-neutral financiers.

A special case is investigated in Section 3.5 of the chapter. The assumption
that equity contract entails no costs seems unreasonable because of moral hazard
problems. Incentive effects may justify an optimal small proportion of outside
equity in the capital structure of firms.® It is therefore assumed that in all projects
the share of equity held by outside investors is fixed and relatively small. With
this assumption the model exhibits interesting properties. The first conclusion of
this section is that if the equilibrium separating contract is dominant - as defined
in the study - in a set of contracts on offer, it will necessarily be the unique
equilibrium. Regardless of the values of the parameters of the model, there cannot
be a pooling equilibrium. However, under quite plausible conditions equilibrium
may not exist, as in Rothschild and Stiglitz (1976).

The second conclusion is that credit rationing, as defined in Stiglitz and
Weiss (1981), is not viable. This result is consistent with that of Bester (1985),
although in a different setting. The model need not use collateral requirements to
induce entrepreneurs to self-select themselves into categories and make rationing
impracticable.

The third conclusion refers to welfare properties. The competitive

equilibrium is not economically efficient. As in Rothschild and Stiglitz, there is
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a dissipative externality, i.e. the existence of the high-risk investors produces a
negative effect on the low-risk investors. But more importantly, in separating
equilibrium aggregate investment falls short of the first-best level and thus a
subsidy on bank financing leads to a Pareto improvement.

Finally, capital structure of firms does matter. In disagreement with
Modigliani and Miller (1958), the relative magnitude of outside equity makes a
real difference to the quantity of aggregate investment in equilibrium. And
interestingly, as in Harris and Raviv (1990) and Ross (1977), the leverage of firm
is positively associated with default probability.

Section 3.6 offers some concluding comments.
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3.2. A Model of Investment Finance and Risk Aversion

The context is a simple one-period partial equilibrium model with
informational asymmetries between financial institutions and entrepreneurs. The
analysis is intended to decipher the nature of equilibrium and the causes of capital
market failures.

The basic assumptions of the model as well as the behaviour and objectives
of economic agents are indicated below. Entreprencurs' projects differ in risk and
the problem analysed is that of financing them by own equity, debt and outside
equity; this framework draws on and synthesises the works of de Meza and Webb
(1990) and Stiglitz and Weiss (1981).*

Consider a capital market in which there are two classes of economic agents:
potential entrepreneurs who are in need of finance and banks who make it
available.

Entrepreneurs are risk-averse, expected utility maximisers, all with identical
continuous quasi-concave utility function of end of period wealth, U(.). They each
have the same initial wealth, W,, which can be invested either in an indivisible
amount of investment, denoted by K, or in a safe asset yielding the same interest
rate p. For the sake of simplicity, it is assumed that deposit is the unique safe
asset in the market, so if projects are not carried out, W, is deposited with banks.
The ith project, if executed, yields a random return R, of R if it succeeds and R
if it fails. Adaptation of the mean preserving spread criterion of Rothschild and

Stiglitz (1970) implies that all projects have a common expected gross return:
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3.1 pi(RY) R + [1 - p(RY] R = a constant, for all i,

where p,, defined in [0,1], is the success probability of the ith project. Without any
loss of generality, consider that R/= R’ for all i. Projects differ in risk and since
p; depends on R, they consequently differ in the successful return. In the present
analysis it is enough to assume only two categories of entrepreneurs®; high-risk
individuals with success probability py(Ry") and low-risk individuals with success
probability p,(R;") > py(R*). This condition with (3.1) implies that projects are
ranked by the mean preserving spread criterion. In what follows the subscript i
will denote the entreprencur's category.

To cause the need for the outside finance it is assumed that W, < K, so if
a project is to be carried into execution additional finance must be raised. This is
done through the issuance of outside equity and/or debt securities. Debt security
of current value B pays in the successful state an amount D = (1 + )B, where r
is the posted loan rate, or else pays the entire project return to the bank in the
event of bankruptcy. Then the return on debt is min(D, RY), and the return on
equity is max(R-D, 0), where j=s,f. The proportion of inside equity in the project
is 0 € o < 1, which is held by the entrepreneur, and the remainder - the outside
equity - is sold to a bank. For the acquisition of debt security with face value of
repayment D and the proportion (1 - o) of the equity, the bank agrees to pay a
value F.

Successful states must reward both entrepreneurs and banks. Thus, it makes
sense to assume R*> D. If a project of category i is successful, the entrepreneur

end of period wealth is:
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(3.2) W =a R- D) + (1 + p)F + Wy - K)

and in the low state he obtains®;

(3.3) Wi =W = a [max(R- D, 0] + (1 + p)(F + W, - K).

From the expected utility theorem, the entreprencur’s preferences for income

in the two states of nature are described by the following function’:

(3.4) EU(W) = pUW) + (1 -p) UW), i=H,L.

The entrepreneur of category i will execute his project if:

(3.5) EU(W,) 2 U[(1 + p)W,].

A group of few large banks supply finance. They are assumed to be
competitive, risk-neutral expected profit maximisers. Competition is of Bertrand
type in price strategies. Banks pay for each unit of deposit the interest rate p;
other costs as well as activities of banking are neglected. The supply of funds to
a bank is assumed to be non-decreasing in the safe rate of interest, p. Given the
partial equilibrium nature of the model, this relationship is given exogenously and
thus not derived from first principles. It is assumed that banks have knowledge
about the proportion of each of the two categories of entrepreneur, A; € [0, 1],
with A, + Ay = 1. Furthermore, they know the success probability p; of each type.

However, banks camnot distinguish ex ante the characteristics of each
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entrepreneur's project. This assumption introduces the key asymmetry of
information into the model. The ex post return of each project once executed is
assumed to be observable without cost to both bank and entreprencur. When
finance is made available, the financial contract specifies its terms F, o and D.
With this contract offered to an entrepreneur of category i, in the successful state

the bank makes a profit of:

(3.6) =D+ (1-)R-D)-(1+pF, i=HL,

and in the low state:

(3.7 nly= n5= min(D, RH + (1 - o) max(R™- D, 0) - (1 + p)F,

where R can be greater or smaller than D. Thus, the expected profit to the bank

from a project of category i and the above contract is:

(3.8) E(my) = pi's+ (1- p) #,

where p= p(R/).
In the present study, coalition between agents is ruled out and each

entrepreneur can only carry out one project.

The following definition is now introduced.

Definition 3.1: Equilibrium in the competitive capital market is a set of

financial contracts such that all contracts in the equilibrium set yield zero expected
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profit to banks; and there exists no other contract in the exterior of the

equilibrium set which - if offered - generates a non-negative expected profit.

Definition 3.1 implies a Bertrand competition. Each bank expects that the
rivals will keep the terms of financial contracts invariable, irrespective of its own
decisions.

Before examining the properties of the market equilibrium in the model
above described, the next section briefly examines the model developed by de
Meza and Webb (1990), where projecis reflecting the ability of entrepreneurs

differ in terms of mean-return but not in their riskiness.
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3.3. The Results of de Meza and Webb: The Model with First-Order

Stechastic Dominance

This section briefly reviews the de Meza and Webb model and focuses on
the issues which the present study is concerned with. This will allow comparison
of the resuits under their specification and those to be developed below in Sections
3.4 and 3.5. It will become clear that the results depend upon the nature of the
assumptions made about the mode of ranking entrepreneurial projects. The
essential difference is that in de Meza and Webb projects differ in expected payoff
and thus entrepreneurs are categorized by the first-order stochastic dominance
relationship regarding their project veturns. Assuming the same return in all
projects, with R®> R, the distinctive characteristic of a category of projects is
made dependent only upon the value of the success probability p;, again with
subscript i denoting two categories of projects. Since risk is abstracted, the two
categories are now defined in terms of good, g, and bad, b, projects with 1 > p,>
py> O.

To begin with, the equilibrium in the market is inspected, and thereafter its
properties are examined. Definition 3.1 requires that in equilibrium banks make
zero expected profit and thus (3.8) must equal zero, for a separating equilibrium
with i = b, g, and for a pooling equilibrium if the subscript i refers to an average
category of entrepreneurs, as indicated below. From this condition and after some
manipulation, the equation for the offer curves of a bank is given by:

(3.9 W= -[(1-p)/p] Wi+ R+ (1/p) {(1-p)[min(D,RY) + max(R"-D,0)]

+ (1+p)(W-K)
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where the slope of the function is -(1 - p,)/p; Three offer curves are shown in
Figure 3.1, the straightlines AB, CD and EG with i = b, a, g respectively, where
the subscript a denotes an abstract average category in the population of
entrepreneurs.’ The CD line is obtained by considering p,= Agpyt+ (1-A)p, and is
devised for pooling contracts.” The 45° line is the certainty line where W'=W', At
B and G, where this line intersects the offer curves, the bank pays a fair price to
each category of entrepreneurs, with F> F> K-W,, o, = 0 and D;= 0. Note that
at these points projects are entirely financed through the use of outside equity
which is held by the bank. On any of the offer curves, if W'= 0, then F = K-W,,
D > R"and W* is maximised. Thus payoff at A, for example, is clearly compatible
with all debt finance (o = 1} and, of course, with many other combinations of o
and D. On the interior of each offer curve the terms of contract vary, but F 2 K-

W, must always hold, or else projects cannot be financed.

Iy

45

Figure 3.1: Pooling Equilibrium
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Indifference curves I, and I, for bad and good entrepreneurs in Figure 3.1
are strictly convex because of risk aversion and are derived from (3.4). The slope
of an indifference curve for each category of individuals is given by differentiating

(3.4):

(3.10)  dWHW/= -[(1-p)U'(WD] / pU' (W) < 0.

Clearly, a higher p implies a flatter slope, so at any point (W, W?) to the left of
the certainty line the indifference curve of the b category is steeper than that of
the g category.

With imperfect information all contracts offered have to be incentive
compatible. As in all models of this type, there are two obvious possibilities to
achieve incentive compatibility in equilibrium: either through a pooling contract
or through separating contracts. These two types of equilibrium may occur in de
Meza and Webb's model, each type depending upon the values of parameters.
However, to save space, the analysis is here mainly devoted to the case of pooling
equilibrium, A special configuration of capital market is represented in Figure 3.1.
The format and position of curves are contingent on the values of A, p, p, and
degree of risk aversion. In this class of model, incentive compatibility requires the
pooling equilibrium at C. There arq no other contracts which can displace
contracts offered at this point. Observe first that a separating equilibrium cannot
exist, since the bad category of entrepreneurs prefers to choose any contract along
the EG locus to contracts lying on the AB locus. Furthermore, any point on the
interior of the CD locus cannot be a pooling equilibrium, as it would only attract

category b entrepreneurs and a bank would make losses. Therefore, if the market
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displays the characteristics indicated in Figure 3.1, the equilibrium point is
necessarily determined by pooling contracts involving W'=0, F = K-W, and D 2
R Recall that one of these financial arrangements is all debt finance, ie. o0 = 1.

The implications of the model for the point of view of welfare economics
is now examined. In de Meza and Webb (1987) it is shown that with a continuum
of entrepreneurial types the marginal project is the worst project in the pool of
finance applicants. Appropriate adaptation of this proposition to the present
discrete case implies that if marginal projects exist they must be defined by the
reservation indifference curve of category b entrepreneurs. Suppose then that along
the I, curve in Figure 3.1 category b's are indifferent as regards executing their
projects or investing W,, in the safe asset. It follows that at point J it must be W’=
W= (1 + p)W,. The pooling equilibrium at C requires that J must lic above B. At
this point - where & = 0 - the entrepreneur gets an actuarially fair payoff which
equals p,- (1+p)K + (1+p)W, in both states, where p,= p,R* + (1-p,)R". But -
(1+p)K + (1+p)W, < (1+p)W, since the payoff at B is lower than the payoff at

J. Hence, the following must hold:

(3.11) < (1 + p)K.

Therefore, the class of model pictured in Figure 3.1 does not exhibit social
efficiency, that is, there is too much investment in the market equilibrium, since
projects with negative social return are supported. Moreover, in pooling
equilibrium at C, entrepreneurs bear too much risk as investments are not shared
by a large number of people. Thus, a simple policy to achieve the first-best

solution is to charge a profit tax marginally lower than 100% with full loss offset.
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As referred to in Chapter 2, 'this policy works because the government in effect
holds all the equity in all the projects paying a price which is actuarially fair for
the project which is just expected to cover its total cost.' (de Meza and Webb
1990, p.212).

Different configurations of A,, p,. p, and level of risk aversion to that of
Figure 3.1 may lead to a separating equilibrium. For instance, in Figure 3.2 a
pooling equilibrium cannot exist since category b entrepreneurs prefer some
contracts on the AB line to the pooling contract C. It is easy to see that the pair
(H,B) is the only possible equilibrium as it cannot displaced by any other contract
on offer. Of these two contracts, the most preferred by the g group is at H and,
because of Definition 3.1, the b group must choose the contract at B. In this event,
the level of aggregate investment is efficient, since the expected return of the
worst project equals the safe return (1+p)K. However, in separating equilibrium
there is too little risk spreading as well as a negative externality of bad categories

on good categories.

Figure 3.2: Separating Equilibrium
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Under plausible conditions, an equilibrium may not exist, a phenomenon that
arises when contracts on offer are ineffective in producing incentive compatibility
between parties in the market. In other words, an equilibrium will not exist if
outside of the possible set of candidates for equilibrium there are contracts that -
if offered - yield a positive expected profit to a bank. The non-existence of
equilibrium, of course, is a product of bankers' Bertrand behaviour, who fail to
take into account the effects of their own actions. Figure 3.3 is an illustration of
this case where contracts like Y earn the bank a positive expected profit as they

attract both categories of entrepreneurs and are below the pooling offer curve CD.

WS

m

0

Figure 3.3: Non-Existence of Equilibrium

Having examined the model developed by de Meza and Webb, the next
section inspects the properties of equilibrium in the model of Section 3.2, where
risk-averse entrepreneurs are grouped in terms of differential risk instead of being
categorized by the first-order stochastic dominance relationship concerning their

project returns.
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3.4. Equilibrium in the Model with Second-Order Stochastic Dominance

Risk as defined in equation (3.1) is now reintroduced with p; (R;*) > pu(Ry").
The interpretation of (3.1) is that projects differ according to a mean preserving
spread: all projects are assumed to have the same expected value, p, but riskier
projects have a larger variance in returns than less risky ones (see Chapters 1 and
2). This section shows that, under some conditions, the properties of equilibrium
in capital markets with asymmetric information may not differ from those of
complete information.

Bertrand competition implies that (3.8) must equal zero in a manner
corresponding to the explanation given below. This condition yields the following

equation for the offer of financial contracts in (W', W) space:

(3.11) W= -[(1-p)/p] Wi + (Upplp + (1+4p) (WK,

where p, depends on R} which is given for each entrepreneurs’ category. The slope
of an offer curve is given by -(1-p)/p, and, clearly, is steeper for the riskier
category. The second term on the right hand side of (3.11) is positive since p >
(1+p)(K-W,), otherwise projects would not be financed.

Let the subscript A denote an 'abstract' average category of entreprencurs;
and let p,= A.p; + (1-A)py be the success probability of category A entrepreneurs.
Then substituting p, for p; in (3.11), an average-risk offer locus is obtained, where
a bank earns zero expected profit on average. The average-offer curve can be

thought as a benchmark to locate pooling contracts in (W', W®) space.
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Figure 3.4 shows the offer lines Oy, O, and O derived from (3.8) with i =
H, A, L respectively. The three lines cross the certainty line at the same point,
since when o = 0 all projects are equally attractive for risk-neutral bankers who
are willing to pay to all enirepreneurs the same actuarially fair price in both states.
Consider the offer locus Oy. As in de Meza and Webb's case, from (3.2), (3.3) and
(3.11), at point E, au= 0, D= 0 and F;;> K-W,. Wy is maximised if W= 0,
which implies Fy= K-W, and D2 R". Thus, the payoff at B can be sustained with
many combinations of oy and Dy, one of which is all debt security finance, i.e.
o,,= 1. On the interior of the locus, oy, Dy and Fy vary, but F; must always be

greater than or equal to K-W,, otherwise projects cannot be carried out.

w1f wi

Figure 3.4: Offer Curves of a Bank

Consider now a financial contract, denoted by (F*,a',D"), on which a bank
earns on average zero expected profit. The contract (F,a",D") must then lie on the

O, locus - for instance at A in Figure 3.4 - if offered to a hypothetical average-
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risk entrepreneur. This contract, however, may or may not yicld a non-zero
expected profit if offered to either a high- or low-risk entrepreneur. Notice that in
(3.2) and (3.3) Ry*™> R, *and Ry'= R;’. Thus, the contract (F*,o’,D") lies - on the
vertical line through W' as shown in Figure 3.4 - above A if offered to a high-risk
entrepreneur and below this point if offered to a low-risk one. Whether or not
(F",o,D") lies on the high- and low-risk offer curves will depend upon the value
of o', as will be shown below.

Suppose that both categories of entrepreneurs choose the contract (F',o’,D").

Then W= W, = W' and from (3.2) it follows that:

(3.12) W'~ W= &'(Ry-R;) = o’(n - RO[(pL-py)/pspr] 2 0.

But from (3.11), along the offer curves (e.g. comparing H and L in Figure 3.4):

(3.13) Wi'- Wi'= [-Wo p + (1+p)Wo-K)I(PL-p)/pup.] 2 0

where WS 1 + (1+p)(W,-K). The values of the difference Wy~ W,* in (3.12) and

(3.13) need not be equal since the following may hold:

(3.14) o' Z [-Wi p + (14+p)(W-K))/(n - RY

in which by assumption R'< (1+p)(K-W,).'° To simplify the description of (3.14),
let [-W+ p + (1+p)X(W,-K)/(n - RY) be @. As a result of (3.14), three cases may
occur. When o= ¢, (3.12) equals (3.13) and therefore the contract (F',a".D")

which yields on average zero expected profit will also yield zero expected profit
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with each category. Thus, in this case, a risk-neutral bank looks indifferently at
both categories of projects, since from the bank's viewpoint the low risk-projects
are as profitable as the high-risk ones. The reason is that the relative amount of
outside equity in projects is large enough to overcome the conflict of interests -
stemming from the issuance of debt security - between bankers and entrepreneurs.
An example of the present case is shown in Figure 3.4, where a given contract
(F,o",D") is at H and L for the high- and low-risk groups respectively. But from
the earlier discussion, if o’= 0, then W= W' = g + (14+p)}(W,-K) and, therefore,
(F',a",D") will be at point E for both groups.

Using similar reasoning, it can easily be shown that if o< ¢, (F",0",D") will
cause negative expected profit with category L entrepreneurs and positive expected
profit with category H's. Thus, given a financial contract in which the proportion
of outside equity is relatively large, riskier projects are the more profitable ones
for banks. In Figure 3.4, (F",a",D") must be below point H and above point A for
the high-risk group, and above L and below A for the low-risk group.

The preferences of banks about projects’ categories depend not only upon the
nature of intermediation but depend also on the ownership structure of firms. The
nature of financial contracts thus provides the rationale for the above results which
are in contrast with the Stiglitz and Weiss (1981) theorem that banks prefer less
risky projects. This type of behaviour is not, however, ruled out in the present
study, since whenever o> @, riskier projects yield a lower expected profit for a
bank. In Figure 3.4, if the value of outside equity is relatively small, (F,e",D")
must then lie above point H for the high-risk category and below point L for the
low-risk one. Also notice that all debt security finance (ot'= 1) is an example of

the present case.
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wl AW, a+o W, wf
Figure 3.5: Equilibrium in the Market

Indifference curves of risk-averse entrepreneurs are derived from (3.4). The

slope of an indifference curve in (W', W?*) space is given by:

(3'15) d“riﬁld“[if = '[(1'Pi)U'(Wif)]/piU'(Wis) < 0, i= H,L

and it is easy to verify that this curve is strictly convex and steeper, at any point
to the left of the certainty line, for riskier projects, as shown in Figure 3.5 where
I, and I, are indifference curves for the high- and low-risk entrepreneurs,
respectively. Moreover, indifference curves of each category are steeper than the
respective bank's offer curve at any contract (F,0.,D) to the left of the certainty
line.

If p is the equilibrium interest rate on deposits, (1+p)W,, sets the reservation

level of utilities. Before discussing the reservation indifference curves, the
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following proposition is established.

Proposition 3.1: Assume that all categories of projects in a capital market
have a common expected return but each one has different dispersion of returns.
Moreover, assume that banks cannot ascertain the riskiness of a project category.
Then there exists a unique equilibrivm such that:

(i) a pooling contract is signed with a'= 0, D'= 0 and F'= p/(1+p); and

(ii) social efficiency in aggregate investment is achieved.

Proposition 3.1 may be shown by examining Figure 3.5. First note that a
separating equilibrium cannot exist, since both high- and low-risk entrepreneurs
prefer the contract at E to any of those left on the respective offer curves.
Likewise, there is no other pooling contract than contract E which can be a
candidate for the equilibrium, since the pooling contract at the crossing point of
the offer curves is the most preferable one for both categories when o= ¢, and
is the most preferable one for category L entrepreneurs (category H entrepreneurs)
when outside the certainty line &> @ (&'< ). Now, from the discussion of the
offer curves and from (3.2), (3.3) and (3.11), the equilibrium pooling contract at
E specifies o= 0, D'= 0 and F'= p/(1+p). Hence, for any configuration of A, p;,
py and degree of risk aversion, there exists a unique pooling equilibrium where an
equity contract is signed.

The aggregate level of investment in equilibrium is now compared with that
considered optimal from the social viewpoint. It seems reasonable to assume that
the society is a risk-neutral macro-agent. Thus, at the social optimum all projects

satisfying:
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(3.16) B =pR’ + (1-p)R* 2 (1+p)K

should receive financial support. More precisely, in the present case (3.16) must
hold as an equality for all categories, since all projects have the same expected
return. Note now that with all outside equity finaice each entrepreneur receives -
in both states - the same actuarially fair payoff which equals p + ( 1+p)(W,-K).
In equilibrium this payoff must be equal to (1+p)W, for if p + (1+p)(W,-K) were
greater, more entreprencurs would enter the market and p would increase up to the
level where the stationary condition is satisfied. In Figure 3.5, the equilibrium
interest rate on deposits, p, is at E. Both indifference curves I; and I, indicate the
reservation utility level for the respective categories as they satisfy the quantity

(1+p)W, on the certainty line. Thus, in equilibrium the following must hold:

(3.17) B+ (1+pXWoK) = (14+p)W,

which implies:

(3.18) p=(1+p)X

for all categories of projects. That is to say, in equilibrium the first-best level of
aggregate investment is achieved and all entreprencurs receive an income
equivalent to (1+p)W,, The intuitive explanation of the optimality of the equity-
based coniract is straightforward. When both categories of projects are entirely
financed through outside equity their risk characteristic is irrelevant and, hence,

they are equally attractive to risk-neutral financiers. As a consequence, in
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equilibrium there is no adverse selection problem and credit rationing is not viable.

It has been shown that a change in the characterization of projects available
to investors in the model, such that projects all have the same expected return but
differ in their risk, leads necessarily in pooling equilibrium to all outside equity
finance as well as to social efficiency regarding aggregate investment, Not
surprisingly, Proposition 3.1 miirors the results found by de Meza and Webb
(1987) in the Stiglitz and Weiss (1981) model, where both entrepreneurs and
bankers are risk-neutral. Thus, the possibility of under-investment with all debt
finance (which has been noted in Chapters 1 and 2) is ruled out in the present case
under efficient equity-based intermediation. However, Stiglitz and Weiss would,
of course, refer to moral hazard problems in equity markets and predict a mixed
form of finance. Indeed, the conjecture that the outside equity issue does not entail
costs sounds illogical because of adverse incentive effects. As a matter of fact, too
little effort may be invested by managers in the governance of firms if the share
of outside financiers in the capital structure is relatively large. Monitoring of
managerial performance could be implemented to reduce the extent to which that
inefficiency occurs, but this would itself be costly. Thus, there must exist an
optimal proportion of outside equity relative to debt which provides proper
incentives for entrepreneurs. The reasons for this will be further discussed in the
next section, where, as a consequence, the proportion of inside equity, o, is
considered exogenously fixed and relatively large. Thereafter, equilibria in which
dequity (mixed form of contract) is the unique feasible financial arrangement are
inspected. The assumption imposed on the form of financial contracts is obviously
less adequate than if it were derived from the first principles, but, as will be seen,

it does provide some interesting insights. Moreover, by considering o relatively
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large, comparison with the Stiglitz and Weiss (1981) model will make more sense.
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3.5. The Model with Dequity as a Financial Instrument

The literature of financial markets with asymmetric information - with few
exceptions - treats debt and equity as extreme alternative means of finance. This
is so because optimal contracts are derived under very restrictive assumptions. For
instance, in the previous section equity is the optimal financial arrangement if the
adverse incentive effects arising from the actions of managers are not taken into
account. On this matter, it does seem that the theory of the capital structure of
modern corporations uses an approach more consistent with the real world. For
example, Jensen and Meckling (1976) contend that - in entrepreneurial firms
where the resources of entrepreneurs are limited - projects are not in general
entirely financed through outside equity, since the entrepreneur’s incentives would
be diluted, and the answer to the question of why not to support them with debt
up to the hilt tarns on '(1) the incentive effects associated with highly levered
firms, (2) the monitoring costs these effects engender, and (3) bankruptcy
costs.'(Jensen and Meckling 1976, p.334). In other words, all debt finance could
induce entrepreneuss to take very large ex post risks, knowing that the penaities
would not accrue to debtholders in the case of bankruptcy and gains would be
captured by entrepreneurs if projects are successful. As perceptive financiers will
see through this risk and impose a premium, debt security will become available
on progressively worse terms. Thus, an optimal combination of debt and equity
can be obtained if the effects of adverse incentives - from issuing new equity - and
risk distortions - from issuing debt - are equalised at the margin. It is also for this

reason that in O. Williamson (1988) a combined use of debt and equity in the
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financed investment projects may be optimal. It does, therefore, seem useful to
study the effects of dequity in the present framework.!!

Here a special combination of debt and equity is considered. In all financial
contracts, let o be fixed and greater than @, i.e. o. = & > ¢. This allows a clearer
comparison with the Stiglitz and Weiss model. Thus, as noted before, if & > @,
riskier projects yield a lower expected profit for banks. And let D, be the
maximum amount of debt allowed for both categories of entrepreneurs. Then the
assumptions of the model imply that, if finance is supplied, D < D,,, <R;* <Ry
Assume also that 0 < Rf < D. Now, for a given contract (F, &, D), equations (3.2)

and (3.3) become:

(3.19) W = &(R-D) + (1+p)}(F+W,K),

(3.20) W= W = (1+p)(F+W-K)

and equation (3.6) and (3.7) become:

(3.21) %, = D + (1-6)(R}-D) - (1+p)F,

(3.22) g = 7y = R - (1+p)F.

In equilibrium (3.8) must equal zero, for a separating equilibrivm if i = H,

L, and for a pooling equilibrium if i = A. Using (3.19), (3.20), (3.21) and (3.22)

in the zero expected profit condition, the expression for the offer curves is

obtained in (F,D) space:
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(3.23) D = [(1+p)/p,&] F + R{ - p/p,&

with slope (1+p)/p;& which clearly is steeper for the riskier category. f p, = p, =
Apr + (1-A)py and Rf= R, (3.23) will define the pooling offer curve. Figure 3.6
illustrates the lines Oy, O, and O, which are the offer curves withi=H, A, L
respectively. Consider the line Oy. Contracts on offer lying above (below) this
line, if selected by the high-risk entrepreneurs, will cause positive (negative)
expected profit for banks.

Substitution of (3.21) and (3.22) for W and W' into (3.4) implies the

following relationship for indifference curves:

(3.24) p; UGR-D)H1+p)(F+WK)) + (1-p) U((1+p}F+W,-K)) =0

where i is a constant and denotes a utility level. The slope of an indifference

curve is:

(3.25) dD/dF = [(1+p)U’(W))/p,0U" (W) > 0

and it can easily be shown that this curve is concave and steeper, at any point
(F,D), for the riskier project, as shown in Figure 3.6 where I,; and I, are the
indifference curves for the high- and low-risk individuals, respectively. Moreover,
indifference curves of each category are steeper, at any contract (F,D), than the
respective bank's offer curve.

The equilibrium solution under complete information - which will provide

a benchmark against which to measure the effects of asymmetric information - is
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now derived. This solution follows immediately upon observing that the expected
utility of each category increases as its respective indifference curve moves
rightwards in Figure 3.6. Equilibrium with no private information is therefore
achieved with the pair of separating contracts (A,C), where the contract A is

selected by the high-risk group and C by the low-risk one.

arf+(-ap

1+p
Figure 3.6: Equilibrium With No Private Information

Next, equilibria in the model with incomplete information are discussed. For

expositional convenience, the following definition is put forward.

Definition 3.2: Let v, and v, be contracts selected by the high- and low-risk

entrepreneurs, respectively. If they involve equilibrium and cannot be displaced by

any other contract on offer, then vy and v, are said to be dominant contracts.
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Obviously, Definition 3.2 requires incentive compatibility between banks and
entrepreneurs. When v, = v, equilibrium will be settled through a pooling contract,
and with v, # v, through separating contracts.

Now a simple argument establishes the following proposition.

max

0

Figure 3.7: Non-Existence of Equilibrium

It is easy to visualise this proposition with the help of Figure 3.7 above.
Suppose that P is a pooling equilibrium. Since P lies on the O, line, the offering
bank makes on average zero expected profit. At this point, the slope of the high-
risk indifference curve, I, is steeper than the low-risk indifference curve, L. Thus

there is a contract - for instance ¥ - in the neighbourhood of P which low-risk
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entrepreneurs prefer to P, Obviously, the high-risk group prefer P to Y. Since the
contract 7 attracts the less risky group, it earns the offering bank a positive
expected profit. The existence of ¥ contradicts the definition of the equilibrium.
Hence, the pooling contract P cannot be an equilibrium. And at all events, a
pooling equilibrium contract at any point along the offer curve O, is impossible
because the indifference curve of the high-risk group is steeper than that of the
low-risk one at any contract (F,D). As a result of this, a contract such as y will
always exist.'?

The following proposition, which is really a corollary of Proposition 3.2,

may now be advanced.

Proposition 3.3: If an equilibrium exists, then it must be established through

a pair of separating contracts.

Consider Figure 3.8. As shown previously, the contract on the Oy most
preferred by category H entrepreneurs is at A, which must be part of an
equilibrium. On the O, line the most preferred contract by the L category is at C.
However, the pair of contracts A and C cannot be a separating equilibrium
because of the nature of incomplete information which makes banks unable to
distinguish the characteristics of entrepreneurs. Notice that coniract C would attract
both high- and low-risk groups and so banks would make negative expected profit.
Then an equilibrium contract for the L category must lie on the Iy, locus. It is
clear that on this curve, of contracts A and S, the one most preferred by the low-
risk entrepreneurs is at S. Hence, the pair (A,S) - being dominant in the set of all

contracts on offer - is the only possible equilibrium in the market.
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and Webb 1990, and implicitly in Bester 1985). However, in contrast with

result, the following proposition is advanced.

Proposition 3.6: Assume o = & > @ and p= fi for all i. Then at the
competitive separating equilibrium investment is below its respective socially

efficient level.

As mentioned before, social efficiency relative to investment requires that
projects must be financed if their expected gross return is at least as high as the
safe return. In the present case, all projects must satisfy (3.16) with equality. It
will be seen below that this condition is not satisfied in equilibrium. For the proof
of Proposition 3.6 a large number of entrepreneurial categories is introduced in the
model. The distinctive feature of this case is that projects not satisfying condition
(3.5) will not be executed. Consider then a countable infinity of entrepreneurs'
categories indexed by the non-negative integers, ie.i=1,2, .. M, .., N.LetM
be the marginal group of entrepreneurs if there is private information, that is, M
is the group of projects with the highest success probability among all the projects
which are undertaken; and let N be the marginal group under perfect information,
in other words, N denotes those projects with the highest success probability
among all the projects in the market. Of course, because of (3.1), with no private
information all projects deserve financial support. Consider the marginal projects

of category N. The bank's expected gross return in each of these projects is:

(3.26) PulDy + (1-0)(Ry*-Dy)] + (1-py)R".
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Manipulation of (3.26) leads to:

(3.27) PRy + (1-pR’ - Gpy(Ry-Dy).

The zero expected net return condition for the bank implies:

(3.28) PRy + (1-pRf = (1+p)Fy + Gpn(Ry*-Dy)

where Gpy(Ry’-Dy) > 0. The first-best solution requires:

(3.29) PRy’ + (1-pR’ = (1+p)K.

Substitution in (3.28) yields:

(3.30) (1+4p)K - (14p)W, = (14p)Fy + Gpy(Ry-Dy) - (1+p)W,

where by assumption F,2 (K-Wy). But if Fy = (K-W,), then the following must

hold:

k)]

(3.31) PaWi' + (I-pWi =

BRy-Dyg) > (1+p)W,

£

or else risk-averse marginal entrepreneurs will not undertake their projects, since
a gamble is only indifferent to a certain outcome if it has a mean above this
outcome. Then from (3.30) Fy < K-W, which cannot be. Thus, with complete

information there is an Fy such that F,> K-W, and p = (1+p)K.
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Now with private information, the zero expected profit condition for the

bank in a marginal project M implies:

(3.32) p = (1+p)Fyt Opy(Ryy™-Dyy) 2 (1+p)K - (1+p)W, + Gipy(Ry-Dyy).

If Fyy = K-W,, then Gpy(Ry/-Dy) > (1+p)W, and, hence, in marginal projects p >
(1+p)K. If Fyy > K-W, and &py(Ry’-Dy) 2 (1+p)W,, then again in the type M
projects p > (1+p)K. Suppose now that Fy> K-W, and Gpy(R, D, < (1+p)W,,.
Notice first that &py(R,/-Dy;) > &py(Ry-Dy) since py < py. Then from (3.28) and
(3.32) it follows that Fy; < Fy, {e.g. compare the equilibrium in Figure 3.6 with that
of Figure 3.8). But this condition implies that the equilibrium value of p with
incomplete information is necessarily lower than that with perfect information.
Thus, (3.28), (3.29) and (3.32) imply that in the category M projects p > (1+p)K.
Since with asymmetric information the expected return of the marginal projects
is greater than their social cost, it follows that the separating equilibrium is
characterised by too little investment.

The class of market here considered exhibits in equilibrium another
efficiency problem. As in the Rothschild and Stiglitz model, there is a negative
externality of high-risk categories on low-risk categories. The externality is purely
dissipative, i.e. utilities in social terms are wasted. Comparing with the solution
of perfect information, low-risk categories are worse off but high-risk categories
are no better off. It is worth mentioning that this type of externality - which is due
to the nature of asymmetric information - is the main cause of inefficiency that
arises in the quantity of aggregate investment. In reality, the presence of high-risk

entrepreneurs in the market induces low-risk entrepreneurs to demand lower
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amount of debt than they would if information were perfect. Since for each
category a lower debt involves a lower value paid by banks in exchange for bonds
(e.g. see Figure 3.8), the categories of projects with the highest success
probabilities become unprofitable from the point of view of entrepreneurs and
hence are not executed. Consequently, in equilibrium the quantity of aggregate
investment falls short of the first-best level. Note that this result does not accord
with the prediction of de Meza and Webb's (1990) model that separating
equilibrium involves the first-best outcome in aggregate investment, despite the
existence of negative externalities.

The negative effects of high-risk entrepreneurs on low-risk ones also produce
an inefficient risk sharing. If the level of risk borne by individuals in their projects
under perfect information is considered optimal, then low-risk entrepreneurs bear
100 much risk with private information. The process of risk shifting from bankers
to entrepreneurs, in the present case, is effected throngh the quantity of demand
for debt. Along the offer curves, the higher the value of debt is the higher the risk
borne by the bank in projects will be. Figure 3.8 may be used to illustrate this
mechanism of risk transfer. When a project is carried out, the portfolio of assets
of the entrepreneur is composed of an amount of deposit and his share o in the
project. The value of deposit is F+W-K and the value of endowment invested in
the project is W-(F+W,-K) = K-F,. Let F; be the value paid to a low-risk
entrepreneur in equilibrium if there is complete information; and let F 4 be the
value of F, in equilibrium with incomplete information. In Figure 3.8, points C
and S define these values, respectively. Thus, with complete information W, =
(FLc+Wy-K) + (K-F¢) and with incomplete information W, = (F_ +W,-K) + (K-

Fi5). However, it is clear that F; -+ WK > F (+W-K and K-F,; < K-F; since, as
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shown before, F, o> Fi ;. These relationships reflect that with private information
low-risk entrepreneurs will deposit less and invest more in projects of their initial
endowment W, than they would with complete information. Hence, low-risk
entrepreneurs bear too much risk in equilibrium with private information, And note
that the risk shifting to low-risk individuals is a result of the lower quantity of
demand for debt as F, increases with D, along the contract curve O,."

The under-investment result suggests that an efficiency improving policy
could aim at encouraging more investment which could be achieved by a subsidy
on bank financing. It does appear, however, that such a policy must be second-best
since it would not dispose of negative externality on low-risk individuals.
Implementation of policies leading to reduction of asymmetric information in the
market does seem very promising. But social benefits arising from such policies
must be compared with social costs. This type of analysis is, however, beyond the
scope of the present partial equilibrium one.

A basic message of the present section is that real economic decisions are
not independent of financial structure. Against the conclusions resulting from the
Modigliani-Miller proposition, it has been shown that capital structure of firms
does matter, Clearly, the relative value of outside equity in the capital structure of
firms produces a real difference in the level of aggregate investment in
equilibrium.

Finally, as in Harris and Raviv (1990) and Ross (1977), the model of this
section predicts a positive correlation between leverage and default probability, as
shown in Figure 3.8. Firms with less risky returns will have lower debt levels.
Signalling produces welfare costs by inducing low-risk entrepreneurs to take lower

debt positions in their firms than they would if information could be directly
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transmitted.
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3.6. Conclusions

A shortcoming of previous studies on financial markets under asymmetric
information - exceptions being Leland and Pyle (1977) and de Meza and Webb
(1990) - is that financial arrangements either take the form of debt or equity.
Contrary to this view, the literature on capital structure of modemn corporations
(e.g. Jensen and Meckling, 1976, and O. Williamson, 1988) considers that there
may be an optimal combination of debt and outside equity in the capital structure
of firms, Thus, the present study has developed a model of financial market in
which dequity is the financial arrangement between financiers and entreprencurs.
If the proportion of inside equity is relatively large, an equilibrium - if it exists -
is unique and entails separating contracts. Equilibrium credit rationing is not
viable. A novel result is that separating equilibrium involves too little investment,
A subsidy on bank financing could therefore be Pareto-improving. However,
because of negative externalities due to the presence of high-risk individuals, it
seems that the best a policymaker could hope for would be to achieve a second-
best allocation.

In the model of second-order stochastic dominance, letting all the terms of
contract vary, but without any consideration of moral hazard problems, in the
unique pooling equilibrium the capital structure of firms is entirely absorbed by
the outside financiers and the first-best solution is achieved. Adverse incentive
effects may, however, prevent the achievcment of social efficiency.

If projects’ returns are ranked by the first-order stochastic dominance, the de

Meza and Webb (1990) model is obtained and hence the over-investment result
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may follow, in which case a 'true profit tax' almost equal to 100% with full loss
offset would be the appropriate policy.

The analysis was restricted to only two entrepreneurial categories. It may be
shown, however, that the propositions derived are perfectly valid in the case of a
continoum of entrepreneurial types. The only qualification is that projects not
satisfying Definition 3.1 would not be carried out. The boundary line below which
projects are not financed would thus be derived endogenously.

Various extensions of the present analysis are possible. A natural extension
would be to consider the multi-period analogue of the model, ie. allow
entrepreneurs to invest more than once and to keep continuing relationships with
intermediaries. The purpose of doing this is to see if long-term financier-
entreprencur relationships would eliminate or reduce the welfare costs. Another
direction of research could be to incorporate the present analysis in a general
equilibrium framework which would undoubtedly offer a stronger theoretical
foundation for welfare policies. However, the next chapter will proceed with an
empirical examination rather than further theoretical work. The aim is to examine
firms' outcomes to see whether it is possible to argue that they are better
characterized by the firsi-order stochastic dominance ruie, or by fhe mean

preserving spread criterion, or by a mixed case.
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3.7. Notes

1. Many economists have, as underlined in Chapter 1, studied the effects of
asymmetric information in capital markets. The present study is particularly
influenced by the works of de Meza and Webb (1987, 1988, 1990), Leland and

Pyle (1977) and Stiglitz and Weiss (1981).

2. Fora survey of the literature on capital structure of modem corporations, see

Harris and Raviv (1991).

3. An interesting rationale for an optimal level of outside equity in the capital

structure of firms is provided by Jensen and Meckling (1976, pp. 349-350).

4.  The model is similar to that used by de Meza and Webb (1990). A

significant distinction is that in their case investment projects differ in ability,

whilst in the present case they differ in risk, as in Stiglitz and Weiss (1981).

5.  The terms entrepreneur and project are used interchangeably.

6.  For a given contract note that W= W', for all i, since R'= R’.

7. Utilities are assumed not to be state-dependent,

8.  Figures 1, 2 and 3 are taken from de Meza and Webb (1990),
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9. As the terms indicate, a pooling contract implies that all entrepreneurs
choose the same contract, whereas separating contracts involve each category of
individuals buying a different contract. In the literature of asymmetric information,
separating contracts are often identified with signalling contracts (e.g. see

Boadway and Bruce, 1984).

10. This assumption makes sense because projects involve risk, With this
condition, in bankruptcy states the bank collects an amount which falls short of

the value needed to compensate for the total cost of outside finance required in a

project.

11, Historical examples justifying the model of this section can also be
advanced. For instance, in the past, in certain countries such as Germany and
Japan, large banks played an important role in the provision of not only loan
finance but also of equity finance to firms for the purpose of industria expansion.
In this context, it is interesting to quote Hellwig: During certain periods,
especially prior to 1873, German companies obtained substantial amounts of equity
finance. However, the shares [were] held by banks or by clients {...] acting on the
banks' advice, so in many respects, banks were as much involved in equity finance
as in loan finance. While share markets [in Germany] were organized, they were
certainly not anonymous and free for all as the theoretical models would have it.'

(1990, p. 41).

12, Since F > K-W,, @R+(1-@)p > (1+p)(K-W,) and so there is an interval of

value of & near ¢ such that v will exist at any such &. But if & is close enough
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to 1, GR*+(1-0)p < (1+p)(K-W,) and Y may not exist.

13. It is worth mentioning that a sufficient condition for the domination of
contract P over contracts (A,S) is that the low-risk category must prefer P to S.
Indeed, it is possible to have another different configuration of curves such that
the high-risk entrepreneurs prefer A to P but the less risky ones prefer P to S.

However, it could easily be shown that in this case Proposition 3.3 is still valid.

14.  Since it has been assumed that & > @, riskier projects will always yield a
lower expected profit for risk-neutral banks. However, riskier projects will only
produce higher expected utility gains for entrepreneurs if the high- and low-risk

reservation indifference curves do not intersect in the feasible region of (F,D)

space.

15. Throughout the analysis it has been assumed that W< K. However, the
relaxation of this assumption may not change the results of the model, since the
demand for outside finance (debt plus outside equity) implies risk sharing.
Suppose that W= K. If both categories of projects are executed and no outside
finance is demanded, then each entrepreneur will deposit Wy-K and the value of
endowment invested in each project will be K. But again, if outside finance is
demanded, then the entrepreneur will deposit the amount F+W,-K and will invest
in his project the value K-F,, Clearly, F+W;-K > W,-K and K-F, < K. Hence, risk-
averse entrepreneurs may consider it beneficial to devolve part of risk to banks

through the demand for outside finance.
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CHAPTER 4

INTRA-INDUSTRY RATES OF RETURN AND RISK DIFFERENCES IN

UK MANUFACTURING 1980-1989

4.1. Introduction

The preceding chapters have discussed and further developed theoretical
studies on credit markets in which the selection of investment projects is based on
stochastic dominance rules. It has been shown that the nature of this selection
mechanism has significant macroeconomic implications. In theoretical models of
credit with ex ante asymmetric information, (i) if the probability distributions of
firms' returns differ in the sense of mean-preserving spread' (Stiglitz and Weiss
1981, and the preceding chapter), the market equilibrium is consistent with sub-
optimal resource allocation and under-investment relative to the first-best level; (ii)
if firms' returns have common variance but are ranked by first-order stochastic
dominance (de Meza and Webb 1987, 1990), the market equilibrium exhibits over-
investment; and (iii) if firms differ from one another in terms of both the means
and variances of the distributions from which firm returns are drawn (as in
Chapter 2), the aggregate investment may be above or below its first-best level.

Most often, in empirical economic research the non-relevance principle about
the assumptions of models promoted by Friedman (1953) has been considered a

rule. Arguably, however, a theory must be 'tested not by a selected set of its
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predictions, but by all of its predictions. Among the testable parts of a theory are
those assumptions which are themselves directly testable [...]. We count it a virtue,
not a vice, if the assumptions of the model are themselves plausible; if the micro-
foundations underlying the theory are themselves testable - and tested.' (Stiglitz
1992, p.276). Accordingly, this chapter endeavours to remedy the existing
imbalance by testing the validity of the assumptions relative to the order of
stochastic dominance in the above mentioned models as well as to contribute to
the existing body of empirical evidence on the random distributions of rates of
return associated with industrial corporations in the United Kingdom. Thus, the
aim of the present study is to expose the significance of statistical differences in
mean rates of return and in risks associated with companies in each of the
industries selected through the use of the analysis of variance (ANOVA) technique
complemented with a test based on distribution-free theory. Whenever the
requirements for the application of these techniques were not satisfied, the multiple
pairwise comparison method of mean rates of return (by establishing a joint
confidence interval) was applied.

Empirical evidence as to whether the rate of return on investment and other
financial ratios are normally distributed is mixed . From a statistical standpoint,
however, this is not a particularly relevant question. In fact, numerous non-
parametric statistical techniques are available in the event that financiat ratios are
conclusively determined to be non-normally distributed. Moreover, the assumption
of normality can be relaxed a little since the conclusions drawn in the analysis of
variance are still approximately true for reasonable departures from normality.
Hence, the statistical tests chosen in this study are particularly appropriate for

dealing with differences in mean-returns and risks.
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The plan for the remaining part of the chapter is as follows. Section 4.2
offers an overview of the existing empirical literature on the distribution of
financial ratios. Section 4.3 addresses the research method and the principle
governing the selection of data. Section 4.4 comprises a discussion of the
empirical results related to the statistical significance of the differences of mean-

returns and risks across companies. Section 4.5 forms the conclusion.
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4.2, Existing Empirical Evidence on the Distribution of Financial Ratios

The return on total assets constitutes the random variable in the empirical
analysis which was developed and is presented in the following sections. It is a
financial ratio and measures the effectiveness with which a firm has employed its
total resources. Its mathematical form is EBIT/Total Assets, where EBIT denotes
earnings before interest and tax. The rationale for the choice of this ratio is
provided in the next section.

Choices of appropriate statistical tests which are used for the analysis of a
random variable (such as a ratio) depend on the theoretical distribution which best
approximates the underlying distribution of that variable, It is well-understood that
continuous random variables May assume any of a number of distributional forms:
e.g. the rectangular, the gamma, the chi-square, and the normal. Nonetheless, the
normal distribution is the most widely used by researchers. Keller, Warrack and
Bartel argue that 'this distribution provides a useful approximation to many other
distributions, including discrete ones such as the binomial distribution. [Moreover]
the normal distribution is the cornerstone distribution of statistical inference,
representing the distribution of the possible estimates of a population parameter
that may arise from different samples,’ (1990. p. 183). It is therefore hardly
surprising that in general researchers tend to disregard the possibility of non-
normality in their analysis of the distribution of financial ratios.

There are a number of empirical studies which examine the distribution of
financial ratios in various countries. Tabje 4.1 - which is taken from Ezzamel and

Mar-Molinero (1990) - contains a summary of those studies.> The table clearly
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Table 4.1: Summary of the Distributional Evidence of Financial Ratios

Study No.of | Period Sample Null
Ratios | Covered Size Hypoth.:
Distrib.
is
Normal
Horrigan (1965), USA 17 1948-57 1 50 Not
rejected
O'Conner (1973), USA 10 1950-66 127 Not
rejected
Bird & McHugh 5 1967,69,71 | 68 Mixed
(1977), Australia
Deakin (1976), USA 11 1955-73 454-1114 Rejected
Bougen & Drury 7 1975 700 Rejected
(1980), UK
Frecka & Hopwood 11 1950-79 346-1243 Rejected
(19833, USA
McDonald & Morris 4 1979 239 Mixed
(1984;1985), USA
Lee (1985), USA 5 1961,65,70, | 348-606 Mixed
75 & 80
Buijink & Jegers (1986), | 11 1977-81 Varied Mixed
Belgium 7
McLeay (1986a,b), UK 3 1981/82 1634 Rejected
& Ireland
Ezzamel, Mar-Molinero | 5 1980/81 131 Mixed
and Beecher (1987), UK
So (1987), USA 11 1970-79 490 Mixed
Karels & Prakash (1987), | 50 1972-76 50 Rejected
USA
——

indicates that the results of the statistical tests of normality with regard to financial
ratios are mixed. Two main conclusions follow from these works: (i) positive
skewness is frequent in ratios; and (ii) non-normal distributions of ratios exhibit

extreme outliers. In general, two methods for dealing with these problems have
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been considered. The first method advocates the transformation of the raw data
and the deletion of outliers to improve approximation to normality (e.g. Bougen
and Drury 1980; Deakin 1976; Bird and McHugh 1976; O'Conner 1973; and
Frecka and Hopwood 1983). The second method determines theoretical
distributions which provide a better fit for non-normally distributed ratios without
having to transform or trim raw data (Buckmaster and Saniga 1984; and McLeay
1986a and 1986b).

Both methods have advantages and limitations. The first approach allows the
user to choose among the various statistical tests derived from normal
distributions. Barnes, however, argues that ‘the usual transformation methods such
as squarc roots or natural logarithms as suggested by Deakin (1976) merely
confuse the data further. Transformation in fact may change the interrelationships
among the variables and may also affect the relative positions of the observations
of the group.' (1982, p. 57). The second approach sidesteps these probiems by
maintaining data in their original form. But 'different distributional forms are fitted
to different classes of ratio and, hence, it is not strictly clear which statistical tests
should be employed when ratios belonging to several classes are being
simultaneously examined' (Ezzamel and Mar-Molinero 1990, pp. 2-3).

From a statistical viewpoint, the issue of normality is not a particularly
important question, since there are numerous non-parametric statistical techniques
which are available in the event that financial ratios are conclusively determined
to be non-normally distributed. The only problem with a non-parametric test is the
probability of a Type II error associated with it. When the conditions for a
parametric test to be performed are satisfied, the probability of a Type II error is

smaller for this type of test than for a non-parametric test. This is so because the
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ranks assigned to observations in a sample entail the loss of information about
their actual values. It is clear that 'whenever we are restricted to using less
information than the full amount available, our decision (in general) becomes less
anthoritative' (Keller, Warrack and Bartel 1990, p.625). Since the probability of
a Type I error is fixed at some value o, the poorer decision is reflected by a
higher probability of a Type II error. Consequently, when a parametric technique
can be used, it should be, so as to reduce the probability of incorrectly accepting
a false hypothesis. In particular, for the comparison of the mean-values of several
populations, an alternative and also a complement to some specific non-parametric
models is the usual analysis of variance technique, whose statistical-test
conclusions are robust to reasonable departures from normality (Green and
Margerison 1978).

To complete the discussion on this point it is worth mentioning Ezzamel and
Mar-Molinero (1990)'s conclusion that for the UK companies in the case of ratio
EBIT/Total Assets in most instances normality was not rejected for the complete
original data, when individual groups were examined.’ Moreover, Horrigan (1983)
mentions the study by Ricketts and Stover (1978), which concentrated on a single
industry and could not reject the nuli hypothesis of normality for financial ratios.
These results, in particular the former one, are encouraging for some of the
statistical models presented in the following sections.

The statistical definition of risk is also a point at issue in the present study.
Among the many definitions of risk in the economic literature, a useful one is that
considered by Fisher and Hall (1969) who consider the concept of risk differentials
in corporate earnings and propose a model for measuring them for the USA large

companies. Risk is defined 'as the inability to predict the outcome of a
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forthcoming event with complete certainty. [Thus] entreprencurs are viewed as
making decisions in the face of uncertainty on the basis of probabilistic
expectations about future outcomes. If certainty is a situation where the
entrepreneur's anticipation will assuredly be fulfilled, then uncertainty can be
measured by the likelihood that the actual outcome will differ from the anticipated
outcome.' (Fisher and Hall 1969, p. 80).

The foregoing definition involves studying risk by examining distributions
of corporate rates of return. Specifically, this approach suggests - as will be
claborated in the next section - that it can be analyzed statistically in terms of the
second moment of the distribution. Thus, risk is here defined broadly and not in

the more restrictive sense of Rothschild and Stiglitz (1970).
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4.3. Research Method

This section is devoted to the specification of concepts and hypotheses' tests,
the discussion of statistical techniques and samples selected for the empirical

analyses referred to in Section 4.1.

4.3.1. Concepts and Tests of Hypotheses

In this study, the accounting earnings before interest and tax are the proxy
for the returns of firms as defined in Stiglitz and Weiss (1981) and de Meza and
Webb (1987).4 To adjust for differences in firm size, earnings are expressed as a
percentage of total assets, as in Winn (1977) and many other studies. Ratios in
empirical analysis are commonly used as a method of reducing variables to similar
scale.’ This method is particularly suitable for the comparison of firms of different
sizes. For instance, Whittington argues that ‘the denominator [in a ratio] acts as a
size deflator, to remove the effects of scale from the comparison’ (1980, p.226).
However, it must be acknowledged that ‘an additional real size effect may still be
present even after regular accounting data are converted into financial ratios. Large
firms, for example, may exhibit relatively higher liquidity levels [...] than small
firms. In this type of situation, size itself might be a variable of interest. Financial
ratios cannot be expected to control real size effects, and it would seem pointless
to adjust them further for that purpose.’ (Horrigan 1983, p.684).

To test the significance of the expected rate of return differences and the risk

differences among companies, it is necessary to translate the theoretical definition
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of expected rate of return and risk into statistical and workable terms. This can be
done by assuming that entrepreneurs’ anticipations, on average, are correct, thereby
permitting the observed mean rate of return in a time-period to be used as a proxy
for the expected rate of return. Risk exposure, as defined in theoretical models,
can be measured by the second moment of the distribution of earnings. That is, the

expected rate of return is measured by:
n
4.1 I = (tZ )/,
=1
and the risk is measured by:
n; .
4.2) s’ = (2T D1/(ny-1)
t=1

where 1, is the observed rate of return for firm i in year t; r’; the (estimated)
average rate of return on total assets for firm i; s the (estimated) variance of rates
of return about mean for firm i; and n; the number of years included in the ith
sample.

The aforementioned issue of the significance of expected rate of return
differentials and risk differentials entails the following sets of null and aiternative
hypotheses:

(i) H,: There is no difference between the variances of firms' rates of return;

H,: not H,, i.e. the variances of firms' rates of return are not all equal.

(ii) Hy: There is no difference between the mean rates of return of firms;

H,: not H,, i.e. at least two of the means are not equal.

The assumptions of the theoretical models dealt with in the preceding chapters are
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condensed in these hypotheses' tests. Note that the combination of H, in (i) and
H, in (ii) forms part of the assumptions established in de Meza and Webb (1987,
1990); the combination of H, in (i) and H, in (ii) is associated with part of the
assumptions in Stiglitz and Weiss (1981); and the combination of H, in (i) and H,

in (ii) is consistent with part of the assumptions in the model of Chapter 2.

4,3.2. Statistical Techniques

To begin with, randomness of the time series of rates of return for any firm
samples is a required condition for the statistical tests here performed. In this
study, the non-parametric runs test was employed to detect departures in
randomness of sequences of quantitative measurements over time, caused by trends
or periodicities. In a sample of observations, by replacing each measurement in the
order in which they are collected with a plus symbol if it falls above the mean
value, with a minus symbol if it falls below the mean value, and omitting all
measurements that are exactly egual to the mean value, a sequence of runs (i.e.
subsequences of identical symbols) is generated. The total number of runs
appearing in an arrangement of this kind is a good indication of a possible lack
of randomness. If there are too few runs, a definite grouping or clustering, or
perhaps a trend may be suspected; if there are too many runs, some sort of
repeated alternating pattern may be suspected. The test of the null hypothesis of
randomness and the appropriate table for critical values are provided in several
textbooks on statistics (¢.g. Freund and Walpole 1987, and Mood and Graybill
1963). Through the use of this method, the non-random time-series of rate of

return on investment associated with some firms were identified. These non-
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random time-series were eliminated from the samples rather than adjusted.

For the statistical analyses of the hypotheses described in Subsection 4.3.1,
the following methods were used: the analysis of variance technique, the Levene's
S test, the non-parametric Kruskal-Wallis test and the multiple pairwise
comparison method of mean rates of return. One of the required conditions for the
validity of these statistics is that the random samples (for the different firms
considered here) drawn from a population must be independent. Throughout the
analysis this condition was taken as an assumption.® Despite the possibility of
similar industry effects on companies, it seems reasonable to assume that the
random samples (time-series) of rates of return are independent since there are a
number of characteristics - such as capital structure, technology, managerial ability
and investment policy - which differ across the companies.

The null hypothesis tested by the analysis of variance technique is that the
population means are equal. Correspondingly, the alternative hypothesis is that the
population means are not equal. Basically, what this technique does is to compare
two different estimates of the variance of the observations, using an F test. One
estimator is based upon the variation between the means of the data corresponding
to a number of different samples, the other is based upon the variation within
samples about the sample means. The mathematical expression of the test statistic

is:

k k nj
4.3) F = MSTE/MSE = [(1/k-1).2 n(’- R/ [(1/nk).2 Z(r- r')7]
i=1

i=1t=1

where MSTr is the mean square for treatments;’ MSE the mean square for error;

k the number of samples; n = n,+ ny+ ... + 0,3 0, the size of the ith sample; r;, and
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independent because each value is derived using the same sample mean. However,
it could be shown that 'this departure from the proper conditions for one-way
analysis of variance causes only a very small disturbance unless the number of
observations in the various sets is very small.’ (Green and Margerison 1978, p.
169).

The normality condition has often been referred to. Despite the relative
robustness of ANOVA to the violation of this condition, if non-normality in the
distribution of observed values is too pronounced, the conclusions derived from
the F-test may be invalid. When this is the case, the non-parametric Kruskal-
Wallis H test for the completely randomized design is an adequate method to
follow. Here the problem objective is to test whether the population distributions
are identical. This means that the Kruskal-Wallis statistic not only tests for
identical means (more precisely, locations) but for identical spreads (dispersions)
and shapes as well. Unfortunately, by implication the rejection of the null
hypothesis may not necessarily signify that there are differences in population
means. The rejection of Hy may be due instead to differences in distribution shapes
and/or spreads. To circumvent this difficulty, it may be assumed that probability
distributions are identical except with respect to means, which then become the
sole focus of the analysis.

To perform the Kruskal-Wallis H test, the data of independent samples are
ranked jointly from low to high, as though they constituted one sample. Then,
letting T, be the sum of the ranks of the values of the ith samptle, the test is based

on the statistic:

k
(4.6) H = {[12/n(n+1)LE(T/n)} - 3(n+1)
i=1
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where n, n; and k remain as specified previously. Since the H statistic is
proportional to a weighted mean of the squared differences [Ty/n; - (n+1)/2F,
where Tj/n, is the mean rank of the values of the ith sample and (n+1)/2 is the
mean rank of all the data, it follows that the null hypothesis must be rejected for
large values of H. For n2 5, the sampling distribution of H can be approximated
closely to a chi-square distribution with k-1 degrees of freedom.’”

Thus far the arguments have been conducted in support of the ANOVA and
Kruskal-Wallis tests. From the foregoing discussion, however, it clearly emerges
that when the variances are found to be significantly different, those tests are not
the most appropriate ones for testing the homogeneity of population means. To
overcome this problem, a series of separate two-sided t-tests on combinations of
pairs of population means may be performed to determine which ones are
significantly different. It is obvious that any significant pairwise difference implies
overall significance, i.e. rejection of overall H,. But it can readily be seen that
with k(k-1)/2 (total number of combinations) pairwise t-tests applied separately
each at level @, the probability of concluding overall significance, when in fact Hy
is true, can be well in excess of o and will be close to one for sufficiently large
k. Thus, with multiple t-tests, spurious overall and detailed (pairwise) significant
rejections are obtained more frequently than is indicated by the per-comparison
level o This essentially is the import of the multiplicity effect. One way to
sidestep this problem is to use the significance level of the joint probability
distribution of all pairwise differences to determine the right significance level for
each pairwise t-test. It could be shown that ‘if the sample distributions are
independent and « is the significance level of the joint probability distribution, the

significance level for each of t-tests on all combinations of pairs of population
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means must be equal o 1-(1-0)", where m = k(k-1)/2.'° This result ensures that
the overall significance level equals c. Thus, the rejection of any particular Hy, by
the corresponding t-test with level 1-(1-0)¥™ implies the rejection of overall H,
with significance level o."

The analytical form of the pairwise 1-test which was employed is:

4.7 t= (- 1) - (- B}/ (870D + (s

where p; and p; are the means of the ith and jth populations, respectively; the other
variables are as defined before.!? This statistic does not usually have a t-
distribution when the populations are non-normal. Nevertheless, probabilities given
in the usual t-table are nearly correct if the populations are not far from normal
or if the sample sizes are large. Thus, as the test in (4.3), the test in (4.7) is fairly
robust with respect to the assumption of population normality."

The statistical and regression analyses were performed using the computer

package MINITAB.

4.3.3. Data

The study is based on 93 UK manufacturing companies of 4 industries
(Contracting and Construction, Breweries, General Food Manufacturing, and
Packaging and Paper) which were selected randomly and taken from the EXSTAT
data base for the years 1980-89. To control for variations in the conditions of

different industries, the empirical analyses were conducted separately by industry.
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The samples, in the form of panel data, were restricted to only those
companies with complete observations for ten years.'* But no stratification by
financial year end was employed, i.e. manufacturing companies were included in
the samples irrespective of their financial year end. The arguments that may be
advanced here are not straightforward. For instance, it can be argued that by
including companies with differing financial year ends the samples become less
homogeneous. In contrast, it can aiso be argued that restricting the samples to
companies with the same year end would be selective since such companies may
share some characteristics that differ from those companies with different financial
year ends. Both approaches have been used in the literature, e.g. Gonedes (1973)
ignored differences in financial year ends whereas Brown and Ball (1967)
restricted their sample to firms with the same year end.

The annual Balance Sheets and the annual Profit and Loss Statements of
companies reproduced in the EXSTAT data base supplied data on variables
previously referred to, such as earnings before tax, total interests and total assets.
From those observations, the expected rate of return for each firm was computed
by taking the arithmetic average of each firm's annual rates of return over the
period 1980-89. Computing momenis about the mean, however, may overstate the
firm's true risk exposure if its rates of return exhibit trend and/or are serially
correlated. Applying the non-parametric runs test to each firm's time series
indicated twenty seven firms with non-random samples. Rather than attempting to
adjust for these temporal observations it was decided to remove these firms from
the samples. The risk variable for each of the remaining 93 firms was then
computed from the rates of return about the mean. Tables 4.2, 4.3, 4.4 and 4.5

below show the values of the mean rate of retwrn and risk of firms grouped by
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industries.

The accounting data which were used are not immune to criticisms. The
most obvious shortcoming of the accounting rate of return is that it may provide
an inadequate measure for the internal (economic) rate of return (Benston 1985,
Fisher and McGowan 1983, and Harcourt 1965)." From a practical point of view,
however, it is not possible to correct this accounting bias, since individual firms
cannot be tracked over their complete life-time up to the present in the published
data (Schmalensee 1989). Moreover, even if it were possible, it is not at all clear
what the relevance of a number that shows the performance of a company over a
very prolonged period of time (e.g. hundred or more years) would be. Indeed,
'what we are interested in is the performance of a [company] this year, last year,
during the 1970's etc. Those are not questions that an internal rate of return can
answer and the comparisons that Harcourt, and Fisher and McGowan have made
are therefore of little practical relevance.’ (Mayer 1988, p4).*

Another difficulty is related to the nature of the accounting data. The
accounting conventions remain firmly embedded in historic cost principles and
thus inflation-adjustments of firm's indicators are often required in order to correct
the accounting measurement errors. However, Bhargava (1991} in a recent study
on profitability of UK firms concludes that the estimates of the regression models,
one using the inflation-adjusted value of the rate of return on capital and the other
the unadjusted (book) value, are broadly similar. It therefore seems reasonable to
suspect that the use of inflation-adjusted rates of return on investment would not

alter the basic results of the present study.
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Table 4.2: Mean Rate of Return and Risk in the Contracting and Construction

Industry

in EXSTAT (estimated)

ARADUE 0.104042 0.0036725
BAADZ P 0.099177 0.0055913
BAAQE N 0.122053 0.0006833
BEABISN 0.109847 0.0009779
BEAFC 3 0.138367 0.0008635
BEAKW T 0.072786 0.0007281
BLAAU 8 0.076112 0.0020320
BOACR B 0.044371 0.0025213
BOACUSK 0.046722 0.00109%4
BRAHB 1 0.060881 0.0027028
CAAAAOH 0.171121 0.0016151
COAZV ] 0.107164 0.0005326
COBAO A 0.164461 0.0025054
COBBG T 0.097895 0.0002195
CRADD 2 0.141715 0.0004725
CRAGE*N 0.056602 0.0129637
DOAED H 0.046520 0.0005898
EAAAAOS 0.106996 0.0009711
GAACM 4 0.100405 0.0004232
HEAFPSF 0.117940 0.0030918
HOAIPMD 0.149121 0.0016962
LIABUMA 0.061824 0.0187569
MAAZB*V 0.087249 0.0008242
MAAZQIM 0.082809 0.0008572
MOAKK Y 0.091452 0.0002590
NAAASKD 0.037514 0.0169477
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NEAHX X 0.058655 0.0003098
NOAFG L 0.062990 0.0023261
POAAA 1 0.084538 0.0009591
RAACL C 0.074449 0.0005695
TAAGX 4 0.074458 0.0000743
TUABL U 0.078521 0.0010667
VIAFF B 0.125366 0.0027426
WAAEI K 0.157117 0.0013428
WIAAU R 0.099371 0.0061687

Notes: Industrial Classification in EXSTAT - 18; Years - 1980-89; Firms

with time trends were dropped.

Table 4.3: Mean Rate of Return and Risk in the Brewery Industry

pu

= u ot

Company/Issuer Code | Mean Rate of Return Variance (estimated)
in EXSTAT (estimated)

ALAGQMX 0.102104 0.0001348
BAARX Z 0.108723 0.0001830
BUACA X 0.148294 0.0012921
DEAHR X 0.066990 0.0005651
ELAAV 3 0.071534 0.0004475
EVAAQ 0.043505 0.0001960
GRABN 4 0.110254 0.0001074
GRAGMMC 0.080859 0.0000772
HAAGY 9 0.122285 0.0008210
HEAAU 7 0.066949 0.0000827
MAAUA K 0.105091 0.0002283
MEAFE 2 0.148074 0.0016598
MOAGM B 0.074221 0.0004055
SCAGI 3 0.101632 0.0000618
TAAGN** 0.153386 0.0004441

179



WHAAW W 0.087621 0.0001094

YOABG 9 0.052703 0.0002360

Notes: Industrial Classification in EXSTAT - 45; Years - 1980-89; Firms
with time trend were dropped.

Table 4.4;: Mean Rate of Return and Risk in the General Food Manufacturing

Industry

Company/Issuer Code | Mean Rate of Return Variance (estimated)
in EXSTAT (estimated)

ACAAAHZ 0.119768 0.0015278
ASACU 8 0.118591 0.0001986
BAAQA Z 0.122188 0.0004554
BAASAMI 0.064971 0.0008765
BEAHR M 0.104703 0.0001811
BIAAV*3 0.093280 0.0003376
BOAGDMQ 0.051857 0.0056091
BRAJOM]J 0.139747 0.0005485
CAACM ] 0.076657 0.0026131
CAASRJY 0.088573 0.0002041
CLACPMU 0.098871 0.0001467
DEAAI*N 0.089366 0.0074494
FAAES*S 0.077114 0.0006586
FIAIN 2 0.109135 0.0009188
HAAKK*X 0.160046 0.0043826
HEABU 2 0.170879 0.0006429
HIACYMB 0.093520 0.0009446
LEACG O 0.105430 0.0008056
NIAAU X 0.283342 0.0010790
PRACP*QQ 0.106424 0.0013279
TAAGF L 0.113676 0.0002261

180




TAAGQ P 0.056955 0.0007250
UNABIT 0.135379 0.0002878
UNADC 0 0.079392 0.0010184
URAAKTO 0.065339 0.0005419
WEABC 9 0.142623 0.0027941
WEAJD*5 0.113062 0.0002021

Notes: Industrial Classification in EXSTAT - 49; Years - 1980-89; Firms
with time trends were dropped.

Table 4.5: Mean Rate of Return and Risk in the Packaging and Paper Industry

Company/Issuer Code

W

Mean Rate of Return

Variance (estimated)

in EXSTAT {estimated)

ASADY S 0.111885 0.0011984
BOAFPTI 0.102216 0.0005581
BUACN V 0.114311 0.0002143
CAABT*5 0.117950 0.0005212
CHABO F 0.065245 0.0014302
CRAEJ G 0.084681 0.0005959
DEADIM* 0.085451 0.0009188
FEACC 3 0.105598 0.0007884
LOAIQMW 0.103136 0.0005248
MAACVAR 0.066024 0.0017397
MAAEU 3 0.136973 0.0006776
POACA S 0.114026 0.0009358
SOADT 1 0.067033 0.0009358
WEADDMQ 0.071989 0.00020468
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4.4. Empirical Results

This section reports the empirical resuits of the statistical tests - discussed
in Section 4.3 - on the significance of the mean rate of return differentials and risk
differentials in the UK industries.

In the first place, initial data analysis was performed on the data sets in order
to gain as much insight as possible into the distributional properties of the ratio
examined here. Initial data analysis involved investigating the randomness of
samples and the histograms of the ratio associated with firms and industries. As
noted earlier, through the runs tests it was possible to select 93 firms (grouped in
4 industries) whose time series data exhibited random behaviour, Thus, in total,
97 histograms (total of companies and industries) were examined. In general, the
histograms of the rate of return appeared to be approximately bell-shaped and
fairly symmetric, particularly (as illustrated in Figures 4.1, 4.2, 4.3 and 4.4) for the
large samples which aggregated the manufacturing companies in accordance with
the industrial classification. These results are consistent with some of the previous
studies (e.g. Ezzamel and Mar-Molinero 1990, and Ezzamel, Mar-Molinero and
Beecher 1987). Such a configuration of histograms permitted the use of the tests
mentioned before.

In the second stage of the analysis, the significance of the differences in the
variances of firms' rates of return was tested. For each firm, the quantities y;, were
obtained as defined in equation (4.5). The Levene's S test and the Kruskal-Wallis
H test were subsequently employed on the values of y. The results are condensed

in Table 4.6 - which is self-explanatory - for each industry. The observed F value
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Figure 4.1: Distribution of Rates of Return in the Contracting and
Construction Industry
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Figure 4.2: Distribution of Rates of Return in the Brewery Industry
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Figure 4.3: Distribution of Rates of Return in the General Food Manufacturing
Industry
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Figure 4.4: Distribution of Rates of return in the Packaging and Paper Industry
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in the second column for the Packaging and Paper industry is not significant at the
0.01 and 0.05 significance levels, respectively. Moreover, the Kruskal-Wallis test
clearly corroborates this result since the p-value of 0.208 is too high. In this case,
it is safe to state that the variances of the firms' rates of return are likely to be

homogeneous. But note that in all other three industries (Construction, Breweries

Table 4.6: Tests on the Significance of Risk Differences

Industry Group Levene's S test on y's Kruskal-Wallis H test
on ranked y's

Contracting & F=1.66 H = 90.68
Construction (35 v, =34, v, =315 df. =34
companies) Foos = 1.425 p-value = 0

Foq = 1.65
Breweries (17 F =2.81 H = 33.04
companies) v, = 16, v, = 153 df. = 16

Fyos = 1.65 p-value = 0.008

Fyo, = 2.008
General Food F=3.15 H =70.33
Manufacturing (27 v, =26, v, = 243 df. =26
companies) Fyos= 1.50 p-value = 0

Foo = 1.76
Packaging & Paper (14 | F = 1.67 H = 16.87
companies) v, =13, v, = 126 df. =13

Foos = 1.72 p-value = 0.208

Foo; = 2.13
Notes: The y values are defined as in equation (4.5); F and H are the
observed values of the tests (4.3) and (4.6), respectively; d.f. denotes degree
of freedom; v,=k-1 and v,=n-k; F, is the F theoretical value at the a level
of significance; and the p-value is the smallest value of o that would lead
to rejection of the null hypothesis.

and Food Manufacturing) the observed values of F are significant at both 0.05 and
0.01 levels. And note also that in these cases the high values of H and low p-
values (equal to zero or close to zero) in the third column reinforce the conclusion

derived from the Levene's S test which rejects the null hypothesis of equal
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variances. Thus, in general the empirical evidence lends support to the idea that
risk is more likely to vary significantly across companies in a particular industry.

The statistical methods for testing the significance of the mean rates of
return differences among companies were chosen according to whether or not the
variances of firms' rates of return were homogeneous. As mentioned before, for
the cases where this condition (i.e. homogeneity) was not satisfied, a multiple
pairwise comparison procedure was employed. Where this condition was met, the
usual ANOVA and Kruskal-Wallis techniques were used. Table 4.7 illustrates the
results of these statistical tests. In all cases, the evidence negates the hypothesis
of identical mean rates of return across companies in a given industry. In the
Packaging and Paper industry - where variances are homogeneous - the F value
of 5.83 is highly significant since the p-value equals zero, i.c. at any level o the
differences between several mean rates of return are clearly significant. This
conclusion is reconfirmed by the Kruskal-Wallis test, where the value of H is
50.96 with p-value again equal to zero. In the other remaining industries - where
variances are non-homogeneous - it was possible to find several pairwise t-tests
exhibiting zero p-value. For instance, for the Contracting and Construction
industry, 217 t-tests out of 595 possible combinations of pairs of mean rates of
return were performed, with a 95% confidence interval for the joint probability
distribution on all pairwise combinations. The appropriate significance level for
each t-test was found to be 1-(0.95)"%%° = 0,000086. Out of 217 t-tests performed,
10 t-tests with p-value of zero were determined, i.e. the null hypothesis of equal
means had to be rejected. Similar results emerged in the other two industries,
Breweries and General Food Manufacturing. Thus, the evidence clearly suggests

that the expected rate of return varies significantly across companies in a given
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industry.

Table 4.7: Tests on the Significance of Mean Rate of Return Differences

Wm
Industry ANOVA test | Kruskal- No. of No. of
Wallis test pairwise t- pairwise t-
tests tests with p-
_ performed | value =0
| Cont. & 217 10
Const.(35) (m = 595)
o.'=0.000086
Breweries 16 4
Qa7 (m = 136)
a’ = 0.00037
G. Food 120 14
Man.(27) (m = 351)
) o = 0.00014
Pack. & F=5283 H = 50.96
Paper(14) v=13 df=13
v,= 126 p-value = 0
p-value = 0
Notes: m is the total number of possible t-tests and o denotes the
appropriate significance level for each pairwise t-test.

To summarise, in general the findings bear out the assumption that the
distributions from which firms' returns are drawn differ in terms of both means
and variances. Obviously, this contention is based on the principle that the
exception proves the rule, the exception being the case (Packaging and Paper) that
accords with the de Meza and Webb assumption. However, it must be
acknowledged that from a theoretical (abstract) viewpoint, it is perfectly legitimate
to develop an analysis built on the hypothesis of either identical mean retumns and
differential risks (as assumed in Stiglitz and Weiss 1981, and Chapter 3), or
identical variances and differential expected rates of return (as assumed in de

Meza and Webb 1987, 1990), although the evidence presented here offers
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provisional support to the assumption that firms differ from one another in terms
of both the means and variances of their returns (as assumed in the model

elaborated in Chapter 2).
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4.5. Conclusions

In the economic literature on credit markets with ex ante asymmetric
information, the assumptions advanced regarding the order of stochastic dominance
as a method of financial decision making remain an unresolved issue. The main
contribution of the present empirical study has been to shed some light on the
accuracy of these basic assumptions in the aforementioned models of credit. For
this purpose, and thus for the interpretation of the statistical data, the analysis of
variance technique, the non-parametric runs and Kruskal-Wallis tests, and the
multiple pairwise comparison method were used. The data on the UK companies
grouped in industries were extracted from the EXSTAT data base for the years
1980-89.

The results of the statistical tests revealed that the expected rate of rewurn
differences and the risk differences among companies are in general significant.
Thus, the evidence lends support to the assumption that both risk and average
carnings vary across firms, as argued in Chapter 2. Although the samples were
restricted to four industries, the indication is that the results found would not
significantly alter with a larger number of samples. Nevertheless, from a
theoretical (abstract) standpoint and as a first approximation to reality, it must be
acknowledged that both the Stiglitz and Weiss (1981) and de Meza and Webb
(1987, 1990) hypotheses are tenable.

Although many deficiencies remain, the study offers a method for extending
the present empirical analysis to a larger number of samples as well as to the

study of many other economies (e.g. USA and other EEC countries) in order to
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enhance the knowledge on the distributional arrangements of the mean rate of
return and risk in industries.

The research agenda has focused on the performance of credit markets under
asymmetric information. In models of credit, many unsettled issues, such as the
debate on the existence of credit rationing and on under- or over-investment,
remain. The empirical research on these topics also appears very promising. While
the discussion of these issues lies beyond the scope of this study, it is worth

mentioning thai they are directly connected to the assumptions tested here.
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4.6. Notes

1. Recall that the mean-preserving spread criterion requires that firms’
probability distribution of returns with common expected return are ranked by the

second-order stochastic dominance. See Chapter 1.

2. A number of financial ratios are examined in those studies. Here some of
them are listed: (1) Earnings Before Interest and Tax/Total Assets; (2) Working
Capital/Total Assets; (3) Total Debt/Total Assets; (4) Quick Assets/Total Assets;
(5) Total Debt/Net Worth; (6) Net Profit/Sales; (7) Cash/Sales; (8) Sales/Working

Capital; (9) Debtors/Inventory.

3.  Recall that this ratio is the object of the present empirical study.

4,  This study follows McLeay (1986b) who defines ‘profit’ as the return before
tax attributable to shareholders' funds and 'earnings’ as the return to total funds

before tax and interest.

5. For an extensive analysis of the problems associated with ratios as size
deflators, see Lev and Sunder (1979). They assert that financial ratios are merely
the products of 'tradition' and ‘convenience' and that their major role is to control

for size effects. However, no evidence is offered to corroborate those assertions.

6. Note, however, that in the present case the independence hypothesis about
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the random samples associated with firms could be tested by using the simple
regression technique, i.¢. by regressing the sample values of the rate of retwrn of
a firm on the sample values of the rate of return of another firm it would be
possible to determine the degree of the relationship between these two samples.
For k samples it would be necessary to perform k(k-1)/2 regressions and thus F-
tests which would clearly imply a large number of statistics for a large value of

k.

7.  Treatments are here used in the sense of sources (samples). The practice of
referring to sources as treatments is due to the fact that many analysis of variance

techniques were originally developed in connection with agricultural experimenis.

8. A proof for this result as well as a systematic explanation of the ANOVA

test can be found in Berry and Lindgren (1990).

9.  Proofs concerning the sampling distribution of H when n2 5 are provided
in several textbooks on non-parametric statistics (e.g. Lehmann 1975 and Noether

1976).

10. A proof for this result can be found in Mood and Graybill (1963, pp. 267-8).

11. Alternatively, the significance level for each t-test could be equal to 20/k(k-
1). This method, referred to as the least significance difference (LSD) method,
satisfies also the condition that the overall significance level does not exceed o.

See Keller, Warrack and Bartel (1990). See also Hochberg and Tamhane (1987)

192



for the most in-depth study on multiple comparison procedures.

12. Note that (4.7) requires that the ith and jth samples of firms be independent.

13. See Berry and Lindgren (1990) for a more detailed discussion.

14. Recall that the Levene's S test requires equal sample sizes, on account of
which it shows to be robust to the violation of the normality condition in

distributions.

15. The internal rate of return is, in general, defined as that rate of interest
which, when used to discount the cash flows associated with an investment project
of a firm, reduces its net present value to zero. Hence, it gives a measure of the
'break-even' rate of return of an investment, since it shows the highest rate of
interest at which the investment makes neither a profit nor a loss. When the
internal rate of return is greater than the rate of interest which has to be paid, the
investment is profitable; and conversely when it is smaller. Alongside the
drawback indicated in the main text, the internal rate of return as a measure of
investment (or firm) profitability suffers from two important defects: (i) a given
investment may have more than one interest rate which discounts its cash flows
to zero, and so the method may not yield a clear-cut answer (this can happen
when cash inflows within the lifetime of the investment are followed by cash
outflows); and (ii) the method may give incorrect rankings of investments in that
the actual profitability of one investment may be greater than that of another even

though its internal rate of return is lower. The internal rate of return is also known
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in the economic literature as the marginal efficiency of capital.

16. These points by Mayer notwithstanding, economists should not make

uncritical use of accounting data.
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PART 2

MACROECONOMIC STUDIES ON CREDIT - THE CONVENTIONAL
APPROACH



CHAPTER 5

ECONOMIC ACTIVITY, CREDIT, MONEY AND GOVERNMENT

FINANCE

5.1. Introduction and Overview of the Literature

Over the past twenty years, the methodological approach in macroeconomics
has undergone a radical change. From ad-hoc models of Keynesian or monetarist
inspiration most leading macroeconomists have shifted the focus of their research
towards general equilibrium models, attempting to place macroeconomics on the
theoretically firm grounds of traditional microeconomic theory. The search for the
microfoundation of macroeconomics constitutes both a very ambiticus program
and a promising field for research since it might eventually yield a comprehensive
framework of analysis for applied economists and policy makers. As underlined
in Chapter 1, general equilibrium models in which the allocation of credit plays
a crucial role have been proposed by a variety of authors (e.g. Bernanke and
Gertler 1989, Greenwald and Stiglitz 1988a, and Williamson 1987) who have
demonstrated how financial market imperfections' can amplify the effects of
shocks and introduce new transmission mechanisms into the economy. The
essential idea is straightforward. 'The smaller the extent of self-finance or the
higher the probability of bankruptcy, the more important are credit market

imperfections, Shocks that act initially to reduce output (or to redistribute wealth
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from borrowers to lenders) thus cause credit markets to function less well, which
[in turn] leads to further declines in output.> Even more strikingly, Mankiw (1986)
and Bernanke and Gertler (1987b) show how disturbances that would have only
mild effects with Walrasian credit markets can cause discontinuous change
(financial collapse) in the presence of credit market imperfections.' (Mankiw and
Romer 1991, p. 13).

The aforementioned general equilibrium models which establish the
important role of capital market imperfections in business cycles are not, however,
very explicit regarding the way monetary policy and central bank policy in general
affect aggregate economic activity. Nevertheless the money-output relationship
continues to be a central issué in macroeconomics. While the breakdown of this
relationship - continuous since 1982 and well documented (empirically) by B.
Friedman (1988a, 1988b) and Bernanke (1983) - remains an unresolved puzzle, the
ability of central banks to cause a recession when appropriate restrictive monetary
policies are implemented is widely recognised. Thus money non-neutrality
constitutes an important empirical regularity which is still calling for an
appropriate theoretical explanation.

Despite many notable attempts to address this problem at the formal level
by economists who emphasize the importance of asymmetric information in credit
markets (see, for instance, Blinder and Stiglitz 1983, Greenwald and Stiglitz 1987¢
and Stiglitz and Weiss 1988 who suggest that the existence of capital market
imperfections due to asymmetric information may play an important role in
transmitting monetary shocks to the economy), it is useful to deal with it in a
more standard macroeconomic model. This task is performed in the present

chapter,
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It is well known that the traditional IS-LM model of aggregate demand is
unable to describe adequately the monetary transmission mechanism, a fact
stressed many years ago by Patinkin (1956), Gurley and Shaw (1955), Brainard
and Tobin (1963), and by the ‘availability doctrine’ theorists.

Patinkin, for instance, proposed a static macroeconomic model in which both
the money market and the credit market are included, while the labour market is
assumed to be always in equilibrium and, hence, excluded from the analysis. The
model was used by Patinkin to show that it is impossible to determine the effect
of a change on the money market without at the same time making assumptions
about the behaviour of other markets. A change in the supply of money, for
example, will require corresponding changes in the credit flows. If, for some
reason, the credit market does not adjust to the changed conditions of the money
market, monetary policy will not have the standard effects usually derived in the
IS-LM model.

As noted in Chapter 1, the work of Gurley and Shaw represents a major
contribution to the study of the relation between financial markets and aggregate
economic activity. They stressed the close relationship that exisis between
economic development and the evolution of the financial structure of the economy.
Relatively undeveloped economies are characterised by very simplified markets
where the dominating asset is money while more advanced economies are
characterised by a more complex financial structure. The sophistication of the
financial structure of the economy is not only a result of growth but also
constitutes an active element of the development process. Improvements in the
financial structure of the economy accelerate economic growth by facilitating the

transfer of funds from households to the most efficient firms.
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Thus, when an economy with a complex financial structure is

portfolios and a whole set of other financial institutions compete with the banking
system. According to Gurley and Shaw, in an economy characterised by a
rudimentary financial structure the control of the money stock is sufficient to
control aggregate economic activity, When the financial structure is more complex,
however, the link between money and economic activity weakens because of the
substitutability between money and other financial assets.

The above considerations alongside those of other studies (see Chapter 1)
suggest that the movements of credit in response to monetary policy interventions
are an important channel through which monetary policy affects aggregate
demand. Recently, Brunner and Meltzer (1988)°, and Bernanke and Blinder (1988)
have studied the consequences of explicitly introducing a loan market in the IS-
LM model. Although proposed in the context of an ad-hoc ‘textbook’ model, the
studies are particularly useful when policy issues are considered and when
analytical difficulties preclude the use of micro-based general equilibrium models.

The argument put forward by Bernanke and Blinder is that the IS-LM model
places too much emphasis on banks' liabilities while neglecting banks' loans which
are lumped together with other financial instruments and then conveniently
eliminated through the Walras' Law.* Allowing roles for both money and credit,
their extended model differs from the standard IS-LM in three important respects.
First, an exogenous increase in bank reserves has an ambiguous effect on the bond
interest rate by causing an increase in both the credit and money supplies. The
expansionary effect on income is greater than the one that would have appeared

in the standard IS-L.M model. This is so because the response of the credit market
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amplifies the effects on income and reduces the effects on the bond interest rate.
Second, shocks to the supply of credit stemming, for example, from the increased
riskiness of firms' enterprises and banks' liquidity problems and the consequent
possibility of runs, will have important effects on output. Third, the traditional
results concerning what is the appropriate target for monetary policy are no longer
valid. In the Bernanke and Blinder model, a strategy of interest rate targeting does
not protect the economy against monetary shocks as it would in the IS-LM model.
Apart from inducing changes in the money quantity, monetary shocks induce
changes in the level of credit, so that fixed interest rates will not result in a stable
level of output at the targeted level. Moreover, when monetary shocks are
important, it may be better to use credit as a target instead of money. To illustrate
this, suppose for example that a positive shock in the demand for money occurs.
In this case the upward sloping LM curve (in the income-interest rate space)
would shift leftward and would send a contractionary impulse to income. If the
central bank's objective were the stabilisation of a monetary aggregate it would
contract reserves which in turn would further destabilise income. However, if the
central bank's objective were the stabilisation of credit it would expand reserves
as a response to the monetary shocks which implies that a credit target would be
SUpETIOL.

The main message of the Bernanke and Blinder paper is that 'a more
symmetric treatment of money and credit is feasible and appears warranted.' (1988,
p. 439). But monetary and financial policies in general are not independent of
fiscal policy and, therefore, coordination of these policies is an issue that should
also be taken into consideration in any macroeconomic analysis. Indeed, the

implications of the 'government budget constraint’ together with 'wealth effects’
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highlight the interdependence of monetary and fiscal policies. Wealth, defined as
total assets minus total liabilities of private sector, is an important determinant of
both consumption spending (Pigou 1943 and Patinkin 1956) and the demand for
money (Silber 1970). The government budget constraint denotes an accounting
relationship which states that government outlays on goods and services, plus
interest payments on outstanding government bonds and non-interest transfer
payments to private sector, must be financed either through tax revenues or by
printing new money or by issuing bonds (or a mixture of these three sources of
government funds).’ A necessary requirement for this relationship to hold is that
at least one policy variable be determined endogenously in order to accommodate
the values of the other policy variables. Accordingly, policies are interconnected.

In addition to the issue of policy interdependence, the recognition of
government budget constraint and wealth effects also permits the introduction of
dynamic analysis into the otherwise static IS-LM model. In fact, the weakness of
the traditionat IS-LLM framework for the long-term analysis of fiscal and monetary
policies is that it fails to incorporate the consequences of government budget
surpluses or deficits, A government budget deficit, for example, necessitates a
continuing acquisition of government liabilities (i.e. wealth) by the private sector.
By implication, the economy can only be at rest when the budget is balanced. In
this context, 'an analysis of the effectiveness of fiscal and monetary policy has to
cover both the comparative-static multiplier for bond-financed or money-financed
government spending and [the dynamic together with] the stability of the process
touched off by an unbalanced government budget.’ (Blinder and Solow 1973, p.
14).

The IS-LM analysis was, of course, never intended to extend to the long-run
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since it assumed a period short enough for the asset stock variables (money, bonds
and capital stock) to be treated as fixed. Nevertheless, it is useful to consider the
long-run effects within this framework of the asset stock changes required to
finance the government budget.

The first explicit analyses of the implications of the government financing
requirement with, in general, the inclusion of wealth effects in both goods and
money markets came with the work of Ott and Ott (1965), Christ (1968, without
wealth effects) and Silber (1970). The analyses have since been developed to
include the effects of alternative financing methods (Blinder and Solow 1973), to
allow for the effects of variations in the rate of inflation (Pyle and Turnovsky
1976), to incorporate growth and variations in the capital stock (Buiter 1977), to
examine an open economy (Turnovsky 1976), and to reconsider certain policy
questions in the light of these analyses (Buiter and Tobin 1976, and G. Smith
1979).5

Four main conclusions follow from these works. First, fiscal policy can be
expected to have significant and lasting effects on the level of demand and
income, irrespective of the method of financing the government budget deficits.
Second, the economy is more likely to be stable under money financing of budget
deficits than under bond financing. Third, if the economy remains stable under
bond financing, the long-run impact of fiscal policy on aggregate demand is
greater under bond financing than under money financing. Fourth, if however the
economy is unstable under bond financing, the long-run effects of fiscal policy on
income may well be perverse, leading in practice to a reversal or modification of
policy.

In summary, this section has at some length attempted to highlight the
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importance of the following concepts in the macroeconomic analysis: credit,
money, wealth, government budget and aggregate demand. The development of
a model encompassing all these economic dimensions is a worthwhile exercise and
undoubtedly contributes to the existing literature. Therefore, Section 5.2 of the
present chapter takes the approach of Bernanke and Blinder a step further by
incorporating an explicit credit market into another tool of standard analysis, the
IS-L.M model augmented with an explicit government budget constraint and with
wealth effects explicity included in the demand for money, credit and
consumption. Section 5.3 examines how, as a result, the model is able to address
issues such as credit market shocks that it would be impossible to analyse in
conventional models without a credit market. Moreover, the implications of more
standard policies and shocks are examined. And, finally, Section 5.4 draws some

conclusions.
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5.2, The Model

The model presented in this section adds a credit market to a standard linear
fixed-price IS-LM model with a government budget constraint and wealth effects.
The model has three assets - money, government bonds and private sector loans
(from banks to firms) - and one commodity. As in the usual conventional
macroeconomic model, the bond market may be suppressed using Walras' Law,
leaving three markets to be analysed, i.e. the markets for goods, money and private
sector loans, or credit.

The goods market is described by the following equations:

(5.1} C = ¢y + ¢(Y+13B-T) + ¢, W,
(5.2 I=1i, - i1y - LIy,
(5.3) T =t + 1,(Y+15B),

(5.4) Y=C+I+G

Following Blinder and Solow (1973), consumption, C, is assumed to depend
upon disposable income and wealth. Disposable income consists of output, Y, plus
interest payments on the national debt, 1B, less taxes, T. The national debt
consists of capital-certain securities upon which the variable interest rate ry is paid.

inversely with the interest rates on loans, r;, and bonds, 1.’
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Taxes are levied upon income inclusive of interest payments on government debt.
G is real government expenditure on goods and services. Wealth, W, consists of

the sum of reserves of high-powered money, R, plus the national debt, B, as
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follows:

(5.5) W=R+B.

Manipulation of equations (5.1) to (5.4) yields the following IS relationship:

(5.6) Y = [ogHig-cytote,(1-trpBeisr -iprg e, W+G] / [1-¢,(1-t)].

The introduction of interest payments on government debt in the consumption
function results in an ambiguity about the slope of the IS curve in (Y,rg) space.
The slope coefficient is given by [c,(1-t)B-i,]/[1-c,(1-t;)]. The denominator of this
term is positive since both ¢, and t, are positive and lower than one. In order to
generate a downward sloping IS curve it is assumed that as ry rises the negative
effect on investment demand outweighs the positive effect on consumption, due
to higher interest payments raising disposable income, so that the numerator is
negative.?

The money market is described by the following equations:

5.7 D° = d, - dyrg + d,Y + d;W,
(5.8) DS =1, + L1y + LR,

(5.9 DP = DS,

where DP and D® are the non-bank private sector’s demand for deposits and the
banking sector's supply of deposits respectively. Following Bernanke and Blinder,

neither D nor D are considered to depend upon the interest rate on loans, r;,
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although they could both be made to do so.?
Manipulation of equations (5.5) and (5.7) to (5.9) yields the following LM

relationship:

(5.10) Y = [l-dg(d,Hrg+(l,-d)R-;B] / dy,

Equation (5.10) has the usual positive slope in (Y.p) space. Notice that the
coefficient on R in the LM curve is (1,-d;)/d,. When the supply of deposits is
considered to rise faster than the demand for deposits following an increase in
reserves (i.e. when 1, exceeds d;), the implication is a shift of the LM curve to the
right in response to an increase in reserves. This shift is less than it would be in
the absence of the wealth effects on money demand, in which case the coefficient
on R would be 1,/d,. The reason is that the wealth effects cause an increase in the
demand for money which partly absorbs the increase in supply, thus lessening the
impact on the position of the LM curve, Furthermore, notice the inclusion of the
B term in the LM equation which also arises from the introduction of wealth
effects into the demand for deposits equation.

The credit market is described by the following equations:

(5.11) LP =g, - a1, + a,r3 + a,Y + a,W,
(5.12) LS = by + b1, - byrg + b,D,

(5.13) L? = L%

Following Bernanke and Blinder, the demand for and supply of loans, LP

and L® respectively, are assumed to depend upon the interest rates on both bonds

206



and loans. The demand for loans varies inversely with r;, positively with 1, and
also positively with income and wealth. For obvious reasons the signs attached to
1y and r; in the supply of credit equation are opposite to those in the demand for
credit equation. Loan supply varies positively with deposits, D.

Equations (5.5), (5.8) and (5.11) to (5.13) may be manipulated to yield the

following relationship, which is termed the LL curve:

(5.14) Y = [by+byly-agH(b,],-a,-b,)rz+(a,+b)r, +(bsl,-a)R-a,B] / a,.

The LL curve shows the necessary relationship between Y, r; and r; for
equilibrium to hold in the credit or loan market for given values of R and B. Note
that b, is the bond-interest sensitivity of supply of loans and 1, the bond-interest
sensitivity of supply of money. It seems reasonable to assume that the values of
these coefficients are approximately equal and lower than one, so that the
coefficient of ry is likely to be negative, i.e. (b;l;-a,-b,) < 0. Note also that a, is
the wealth sensitivity of demand for loans. According to Brunner and Melizer
(1976), for the public, buying securities is an alternative to repaying loans and
selling securities is an alternative to borrowing from banks. Since changes in
wealth affect the public's desired borrowing and the excess supply of securities
offered to banks in opposite ways, the wealth sensitivity of demand for loans is
likely to be small. Thus, in what follows it is assumed that the value of a, is
relatively small and the coefficient of R in (5.14) is positive, i.e. (bsl,-a,) > 0.
Combining the IS and LL equations yields the following relationship, termed

the CC curve'®
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(5.15) Y = [(a,+b,)(catig-Ct)+i (bytbsly-ag)+(BB-AMrs+YR+6B

+(a,+b,)G] / @

where o = (a,+b))[1-c,(1-t}]+ia, > 0,
B = ¢,(1-t))a,+b)) > 0,
A = i(a;+b))-i,(byl;-a,-by) > 0,
¥ = ¢,(a,+b)+i,(bjl,-a,) > 0 and

0 = ¢,(a,+b))-1,a, > 0.

The assumptions about the signs of these parameters all follow from the discussion

above,

Figure 5.1: Derivation of the CC curve

The derivation of the CC curve may be illustrated by plotting the IS and LL
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curves in (Y,r,) space for different values of ry to find the combinations of rg and
Y consistent with equilibrium in the credit and commodity markets as shown in
Figure 5.1.

The upper part of the figure shows two IS and LL curves in (Y,r;) space;
one each for ry, and ry,, where 1y, is greater than 15;. Under the assumptions of the
model the IS curve slopes downwards and moves nearer the origin as ry rises. The
LL curve slopes upwards and under the assumptions referred to it moves upwards
as ry rises. The points A and B show r; and Y combinations consistent with
equilibrium in the credit and commodity markets; these combinations are
transferred to the points A' and B' on the CC curve in the lower part of the
diagram, Deriving other such points would yield the CC curve shown for given
R, B and G values.

Finally, the model is completed by adding the following government budget

constraint:

(5.16) G+B=T+B+R

where B and R represent the time derivatives of the stocks of bonds and high-

powered money respectively.
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5.3. Policy Analysis

The model may be used to examine the effects of some typical policies or
shocks to the system. The examples considered here are an open market purchase
of bonds and a credit supply shock. These two cases are chosen since they
illustrate well the properties of the model. In the case of the open market purchase,
it will be seen that the results are similar to those that would be found in the well-
known IS-LM-wealth effects government budget constraint model (as found, for
example, in Blinder and Solow 1973). Indeed, in general, the results derived from
the model for standard policy actions of this type are closer to those that would
be found using the well-known model than to those that would be found using the
Bernanke and Blinder model (which contained a credit market but excluded wealth
effects and the government budget constraint). In other words, the lessons of the
well-known augmented IS-LM models are quite robust to the inclusion of an
explicit credit market. Incorporating the credit market, however, allows a more
detailed examination of familiar topics and introduces some issues, such as the
analysis of a shock to the credit supply function, which clearly elude the more

standard models.

5.3.1. An Open Market Purchase
Consider that the government carries out an open market purchase of bonds
in exchange for high-powered money. In the standard IS-LM analysis this policy

is seen to shift the LM curve rightwards down the IS curve causing income to rise
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and the interest rate to fall. The picture in the short-run is similar in the model
developed here, as may be seen by examining Figure 5.2.

The upper part of the figure shows the CC and LM curves in (Y.r;) space.
Starting from point A in the figure, the policy will cause the LM curve to shift
rightwards to LM,. The LM shift in response to the policy is, in fact, entirely
standard since the change in B is equal and opposite to the change in R, so that
W remains unchanged and the shift in the LM curve is the same as in the

conventional analysis.
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Figure 5.2: An Open Market Purchase

Consider now the CC curve, which is affected in a number of ways by the

policy. Notice from equation (5.15) that both R and B are multiplied by the same
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terms involving wealth effect coefficients, [c,(a,+b,)-1,a,], and, therefore, the
effects of the equal and opposite changes in B and R via these terms cancel out.
This leaves the effect of the increase in R on deposits, hence on the credit market
and on investment (via the i,b,l, term), to impart a rightward impetus to the CC
curve. In other words, the increase in deposits increases the supply of loans in the
credit market, reduces the loan rate and boosts investment causing the CC curve
to shift rightwards. This shift enhances the impact of the policy in boosting
income but lessens its impact in reducing the interest rate on government bonds.
Bernanke and Blinder explain this as follows: 'economically, the credit channel
makes the monetary policy more expansionary than in IS-LM and therefore raises
the transaction demand for money by more than in the conventional model.'(1988,
p.437).

However, the effect of the reduction in the supply of bonds must also be
considered. This reduces disposable income causing consumption to fall and
pulling the CC curve to the left via the rzB term in equation (5.15). i the CC
curve is pulled back beyond its original position the net effect of the policy on
income becomes ambiguous. The ambiguity of the CC shift would be removed if
net interest from bonds were excluded from disposable income. This exclusion
might be justified on the grounds that including bonds in wealth and the income
from bonds in disposable income is double counting. Following Blinder and Solow
(1973), the interest term in disposable income is included, but it will be assumed
from now on that the CC curve moves rightwards in response to the policy, thus
making the policy unambiguously expansionary regarding income in the short-run.
The short-run change in income, denoted (dY)g, may be found by totally

differentiating the CC and LM relationships about the equilibrium values of B, and
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I'yo- Noting that dR and dB are equal and opposite and that dG is zero under this

policy, the differentiation yields:

(517 (dY)sg = [(d,H1)(0-Brag-0)-L(BBy-A)1dR / [ax(d;+L,)-d,(BBy-A)]

where dR is the increase in reserves brought about by the policy in the short-run.
Excluding (net-of-tax) interest payments from disposable income would have the
effect of removing the rp, and By, terms from the above expression and rendering
it unambiguously positive.

The effects of the policy are illustrated in Figure 5.2. The short-run effect
is to move the CC-LM intersection from A to B in the upper part of the figure.
The short-run analysis must be complemented by examining the dynamic and
long-run consequences of the policy. The lower part of Figure 5.2 shows income
taxes, T, and government expenditure inclusive of net interest payments, G plus
(1-t)ryB, denoted by G” on the vertical axis, against income, Y, on the horizontal
axis. Consider that prior to the open market purchase the government budget was
balanced with income taxes equal to G" at the initial level of income Y,. The
governinent budget constraint, represented in the lower part of Figure 5.2,
indicates that the government budget moves into a surplus after the introduction
of the policy and the movement of income to the new higher level of Y,, This
surplus is due to the increase in income taxes and also the fall in net interest
payments as a result of the government purchase of its bonds, shown by the
downward movement of the G’ line to G*,, which depends upon the assumption
that the fall in B has a greater effect on interest payments than any possible

accompanying rise in rz. The government must either remove this surplus, by
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increasing its expenditure on goods and services or cutting taxes or increasing
transfer payments, or allow it to affect asset stocks in the economy, by using it to
withdraw high-powered money from circulation or to redeem yet more bonds.
Each of these possibilities, or some combination of them, will have effects on the
economy and cause income to move away from Y,. Undoubtedly, recognition of
the government budget constraint introduces (intrinsic) dynamic issues into an
otherwise static model.

Long-run equilibrium requires a balanced government budget, so that no
changes in asset stocks are brought about in response to imbalances, and no
changes to taxing or spending policies are forced on the government. Consider that
in the short-run the government uses the surplus to redeem bonds. It is well-known
that such a policy may lead to instability. In mathematical terms this can be shown
as follows. The assumption that budget imbalances are met by buying or selling
government bonds implies that R is set equal to zero in (5.16) and the dynamics
of the system is given by the LM, CC and government budget constraint, i.e.
equations (5.10), (5.15) and (5.16). Taking linear approximations it is possible to
determine a first-order linear differential equation in B, i.e. B = f(B). For the
system to be stable, the derivative of B with regard to B must be negative, i.e.

(dB/dB) < 0. From this, the following stability condition is derived:

(5.18) {(1-t)[rge(d; 00+1,0:+d,A)+B(dy0t+d,0)]-t, [(d, +1,) (Bry+6)

+d3(BBg-A)]} / [(dy+H)o-d,(BBy-A)] < 0

where B, and 1y, are the equilibrium values about which the linear approximations

were taken. Clearly, condition (5.18) is not necessarily satisfied; stability of the
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system depends upon the values attached to the parameters of the model. The
possibility of instability may be explained with reference to Figure 5.2.

Assuming that the effect of the redemption of bonds on interest payments
is greater than any effect from a possible rise in the interest rate on them as the
economy moves from A to B, the effect will be to cause the G’ line to continue
to move downwards in the lower part of the figure. As the G* line moves down
the T line, the level of income consistent with a balanced government budget and
full stock-flow equilibrium at the intersection of these two lines continues to move
to the left and below the initial equilibrium of Y,. Thus the policy reduces interest
payments by the government, making any new equilibrium level of income (one
consistent with a balanced government budget) less than the level before the
introduction of the policy - so that the reduction in interest payments may be
matched by a reduction in income tax receipts.

The changes in the quantity of bonds to satisfy the government budget
constraint also affect the CC and LM curves. Examination of equation (5.10)
shows that the LM curve moves rightwards as B fails. This is explained by the fall
in B causing wealth and the wealth-induced demand for money to fall, which with
the supply of reserves held constant (bonds are redeemed out of excess taxes now
with no change in reserves being needed) means that, ceteris paribus, more money
is available for transactions purposes and so the LM curve moves outwards as
shown. Examination of equation (5.15) indicates that the shift of the CC curve as
B falls depends upon the sign of the term [c,(1-t))(a;+brg+cy(a+b,)-1,a,]; if this
term is negative CC will move rightwards as B falls and if is positive it will move
leftwards as B falls. In other words, the effect of the fall in B on wealth and

disposable income causes consumption to fall, whilst at the same time causing the
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demand for credit to fall and, hence, the credit loan rate to fall and investment to
rise. The changes in consumption and investment have offsetting effects on the CC
curve which can, therefore, move leftwards or rightwards in response io the
changes in B.

Under the assumption made about the sign of 8 the CC curve will move
leftwards as B falls, but consider first the alternative possibility. Clearly, if as B
falls both the CC and LM curves move to the right, the level of income at which
they intersect will rise, and if G is falling then the government budget surplus will
g0 on rising over time in an unstable way. In such a case, to stabilize the system
the government will need to change its policy. Alternatively, if, as assumed, as B
falls the CC curve moves to the left, there is a possibility that income will fall; if
this happens and also income taxes fall faster than G’ then the system will
eventually stabilize at some income level to the left of Y,. Figure 5.2 depicts a
new stable equilibrium at a level of income of Y, consistent with the CC,, LM,
and G*, lines shown.

In short, if the system is stable the long-run effect on income, denoted by
(dY)x, will be negative despite the expansionary effect in the short-run.'' This
result is not surprising and is in fact similar to what would have been predicted
by an IS-LM model augmented with wealth effects and the government budget

constraint (see, for example, Blinder and Solow 1973, 1976).

5.3.2. A Credit Supply Shock
Now consider a negative shock to the supply of credit, which is modeled by

imagining that the constant term in equation (5.12) changes by some negative
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amount db,. This shock may be imagined to be policy induced, say by a tightening
of credit market controls, or to be a result of private actions, say due to more
pessimistic expectations by suppliers in the credit market. From equations (5.10)
and (5.15) it is easy to see that the shock shifts the CC curve leftwards to CC, and
leaves the LM curve unchanged. This is shown in the upper part of Figure 5.3 by
the CC-LM intersection moving from A to B, with both income and the interest

rate on bonds falling.
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Figure 5.3: A Credit Supply Shock

The intuition is straightforward. The credit market shock causes the loan rate
to rise and, hence, investment to fall, causing the CC curve to move leftwards,

whilst the fall in income and the transactions demand for money cause the interest
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rate on bonds to fall as the CC curve moves down the LM curve. Thus, it is quite
possible for the loan rate to rise as a result of the credit market shock at the same
time as the rate on government bond falls. Such a result could not have been
predicted by the standard IS-LM framework and illustrates the value of introducing
an explicit credit market.

The above short-run result is not, however, the end of the story. Examination
of the lower part of Figure 5.3 shows that if the government budget had been in
balance before the credit shock, then it will be in deficit at the new lower level of
income of Y,, assuming that the fall in the position of the G” line to G’, brought
about by the fall in ry is not enough to offset the fall in taxes as a result of lower
income and interest payments. Assume that the government responds to the deficit
by holding the supply of bonds constant and financing the deficit by increasing the
supply of high-powered money. The increase in the quantity of high-powered
money causes the LM curve to move to the right (by less than it would in the
standard model without wealth effects). Further, it increases wealth and causes
consumption to rise, and it also increases both supply and demand on the credit
market.'? Assuming that the effect on the credit market is to reduce the loan rate,
investment will rise and along with the rise in consumption this will shift the CC
curve to the right.

Both the LM and CC shifts are expansionary with respect to income which,
therefore, tends to rise as long as the deficit exists and is money-financed in this
way. The upper part of the diagram shows a new temporary equilibrium at point
C in response to CC and LM shifts to CC, and LM, respectively. As income rises
the deficit shrinks and the system, therefore, tends to be stable under this policy.

The diagram shows a new long-run equilibrium with a balanced government
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budget at the income level Y, generated by the intersection of the CC, and LM,
lines at point D in the upper part of the figure. Notice that the new equilibrium
bond rate is below the rate before the shock to the credit market; the final G” line,
G',, is therefore below the original G* line and so the new equilibrium level of
income consistent with a balanced budget must be below the initial level of
income. The policy response to the initial credit market shock, therefore, tends to
partially offset the short-run negative impact on income.

The stability of the system may be checked in this case by setting B equal
10 zero in equation (5.16) and by manipulating (5.10), (5.15) and (5.16) after
linearization to yield a first-order differential equation in R with the stability

condition (dR/dR) < 0 implying:

(5.19) [t (BBo-A)(1y-d ) -1t (d; +1,)-0( 1, )(15-d3) Bty ( 1-t))Bo)/fod(d,+]))
-4,(BB,M)] < 0.

Condition (5.19) will be satisfied under the assumptions of the model as long as
the term (BB;-A) is negative, i.e. as long as the value of debt which the system is
linearized is sufficiently small. This then confirms the argument that the system
is likely to be stable under the policy of money-financing budget imbalances.
Since the stability conditions under different means of financing budget
imbalances are independent of the initial causes of the imbalances, comparison of
conditions (5.18) and (5.19) indicates that stability is more easily satisfied under
money-financing of budget imbalances than under bond-financing. This result is
equivalent to that found by Christ (1978) in a similar model without a credit

market.
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5.4. Conclusions

The main contribution of the present study consisted in showing how an
explicit credit market may be incorporated in a dynamic standard macroeconomic
model augmented with wealth effects and government budget constraint in order
to allow the examination of issues, such as a credit market shock, that would not
otherwise be possible.

It has been shown, for instance, that a negative credit market shock causes
the loan rate to rise and, hence, investment to fall, which in turn triggers off the
fail in income, the transactions demand for money and the interest rate on bonds.
Therefore, it is possible to argue that, as result of the credit market shock, the loan
rate rises and the rate on government bonds falls. Such an outcome could not have
been predicted by the standard IS-LM model and illustrates the value of
introducing an explicit credit market into this framework.

Moreover, the study has also demonstrated that the analysis of more
conventional shocks or policies (e.g. open market purchase of bonds) is enhanced
by supplementing the usual (money market) channels of the transmission process
with a credit market.

Further work on examining targeting policies using a Poole-type (1970)
analysis in the framework proposed here would be useful, as would extending the
analysis to deal with an open economy. In this framework, it would also be
interesting to examine the implications of credit rationing. Such an exercise may
prove to be a valuable complement to the literature examined and discussed in Part

1 of the thesis, which uses asymmetric information to explain the

220



microfoundations of credit market behaviour.
At this stage of the analysis, it is possible to conclude that a symmetric
treatment of money and credit is feasible and, at the same time, defines a very

promising research agenda in both micro and macroeconomics.
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5.5. Notes

1. In this literature, financial market imperfections are equated with incomplete
and costly information. As underlined in Part 1 of the thesis, these information
related problems both shape capital market institutions and debt instrumens, and
produce, for instance, a non-conventional pattern of credit supply function (which

may imply credit rationing or borrowing constraints) and agency costs.

2. 'Thus credit market imperfections serve to raise the cost of capital in
downturns and thereby reduce firms' incentives to cut their prices and expand
output. This strengthens the ability of small frictions in price setting to lead to
price rigidity and real effects of nominal shocks.’ (Mankiw and Romer 1991, p.

17).

3.  Brunner and Melizer have also in a series of other papers (e.g. 1972 and
1976) stressed the importance of the distinction, and interaction, between money

and credit.

4. Implicitly the IS-LM model considers three markets: output, money and
bonds. Since the Walras Law asserts that equilibrium in any two of these markets
will necessarily imply equilibrium in the third, in the model the bond market is
excluded. For an in-depth discussion of this issue, see Hansen (1970) and

Stevenson, Muscatelli and Gregory (1988).

222



5.  Note that according to the above definition (outside) money and bonds are

both wealth of private sector.

6. A comprehensive survey of this literature is in Currie (1978).

7. It is assumed throughout that coefficients are positive; thus negative signs

are used to indicate inverse relationships between variables.

8.  If bonds had been considered to be of the fixed-interest-payment, variable-
value type, then as 1, rose interest payments would not rise, but the value of bonds
and, hence, wealth and consumption would fall. In this case, C and I would both

fall as r, rose and the IS curve would unambiguously slope downwards.

9.  Introducing an 1, term into either or both of the D® and D® functions would
result in an 1, term in the LM curve too, thus preventing the drawing of the CC-
LM diagram in (Y,rp) space below. The LL curve (derived below for the credit
market) could however be used with the LM curve to eliminate 1, and derive a
CM curve (for ‘commodities and money'). The CM curve could be drawn in (Y ,rp)
space alongside the CC curve (which is derived below in similar manner) to
produce a CC-CM model instead of the CC-LM model presented by Bernanke and
Blinder. The CC-LM model is therefore just a special case of the CC-CM model
under the assumption that neither D® nor D® depends upon r,. Although it would
be easy to relax this assumption, the Bernanke and Blinder suggestion is followed

so that the results of the present model may more easily be compared with theirs.
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10. CC is Bernanke and Blinder's mnemonic for 'commoditics and credit,
although it should be remembered that the money market equation (5.8) has also

been used in deriving the CC curve.

11.  (dY) differs from (dY)s by allowing for all the changes in B stemming

from the effects of the policy over time and not just the initial change in B.

12. The supply of credit rises as a result of the increase in deposits brought

about by the policy, whilst the increase in wealth due to the increase in the supply

of high-powered money causes the demand for credit to rise.
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CONCLUDING REMARKS

The preceding chapters have demonstrated at length the importance of credit, and
financial intermediation in general, in any advanced monetary economy. Part 1 of
the thesis has mainly addressed the issues concerning credit markets at the
microeconomic level, while Part 2 has focused on macroeconomic aspects of credit
markets. Now it is time briefly to assess the analyses developed as well as to
identify areas of future research.

As stated at the beginning of Chapter 1, the analyses in Part 1 are in
accordance with the principles of the New Information Economics, a branch of
economics that has been attempting to model informational problems in a rigorous
mode. In so far as the studies in Part 1 may be considered to exemplify the
strengths and weaknesses of the New Information Economics, a few words on this
subject seem appropriate in the present context,

The major deficiency of this field of economics is that it has not yet
produced a general theory analogous to the traditional general equilibrium theory
of the Arrow-Debreu type. Indeed, in the New Information Economics 'there seems
to be a myriad of special cases and few general principles' (Stiglitz 1985, p. 21).
This state of affairs is hardly surprising given that there are a number of ways in
which information may be incomplete, while there is just one way of being

perfectly informed. At the same time, it may easily be understood that the
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informational assumptions of the traditional Arrow-Debren type models do not
adequately describe the real world features. In this sense, the New Information
Economics have contributed to the advance of economic science by challenging
the validity of several propositions derived from those models. As the thesis
illustrates, they did so by offering compelling counterexamples based on sound
theoretical explanations, as for instance in models where equilibria may be non-
Walrasian and inefficient, or where equilibria may not exist.

A related issue to the above criticism is the usual arbitrariness of
assumptions in the models of credit with incomplete information. For instance, in
the capital market, the characteristics defining the quality of investment projects
as well as the form of informational asymmetries assumed vary from one set of
studies to another depending on the way in which researchers perceive the
phenomena under consideration. As a consequence, the theoretical results and the
policies derived in these studies are particularly sensitive to model specifications.
This point substantiates what has been alluded to earlier, namely that at this stage
of development any model of credit based on asymmetric information can only
'show that certain phenomena may occur under some plausible conditions, but not
that they must occur under all plausible (let alone imaginable) circumstances'
(Clemenz 1986, p. 200). It is therefore important cautiously to select between the
different models before attempting to draw firm conclusions from the recent
literature on credit developed along the lines of New Information Economics. This
caveat also applies, of course, to the new models proposed in the present thesis.
Further theoretical as well as empirical work in this field of economic science is
therefore required to broaden the spectrum of choices, thereby enabling a prudent

selection of studies.
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In dealing with the issues of credit movements and monetary transmission
mechanism, the studies in Part 2 of the thesis adopt the conventional ad-hoc
macroeconomic approach. This method of analysis of macroeconomic relationships
is especially useful when analytical difficulties exclude the option of the general
equilibrium optimizing frameworks. The main deficiency of the models using this
traditional approach is that their behaviourial equations (in the case of the
macroeconomic model developed in Chapter 5, for instance, the investment
demand, the money and credit supply and demand functions) are not derived from
first principles. Nevertheless, it can legitimately be argued that 'good science need
not always be built up from solid microfoundations. Thermodynamics and
chemistry, for example, have done pretty well without much micro theory. Boyle's
Law applies directly to aggregates, much like the marginal propensity to consume.
And the microfoundations of medicine are often very poor; yet much of it works.
Empirical regularities that are formulated and tested directly at the macro level do
have a place in science.’ (Blinder 1989, Ch. 8, p. 124). This point notwithstanding,
it must be acknowledged that, whenever possible, macroeconomists should build
their theories up logically from the optimizing behaviour of economic agents, a
rule that defines the method of first principles in economic science.

The above considerations regarding the methods applied in the examination
of the phenomena associated with credit markets raise the question of the direction
future research on these issues should take. Several areas for prospective research
have been identified in the concluding section of each of the preceding chapters.
At this point it may be worth indicating in very general terms the various
dimensions of future research.

First, since general results have to be produced, the type of analyses
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advanced in the preceding chapters needs to be extended. In this context, a
synthesis of the models elaborated in Chapter 2 (where investment projects are
distinguished in terms of both mean and variance parameters) and Chapter 3
(where a mixed form of financial contracts is considered) would be a valuable
theoretical exercise. Further research should also aim at devising models in which
the mixed form of financial contracts could be derived from first principles; this
could possibly be done by considering a framework containing a mixture of ex
ante and ex post asymmetric information. A good example of a theoretical study
combining these forms of informational asymmetries in a single structure is the
multiperiod model proposed by Diamond (1989), where adverse selection, moral
hazard and costly state verification problems are simultaneously examined. This
kind of structure, if embedded in a general equilibrium framework, could probably
yield more general resuits.

Second, and this point follows from the first, it seems also worth focusing
theoretical research onto new methodological approaches capable of generating a
unified framework integrating micro and macro analysis of credit issues. This is,
of course, a difficult task and it will probably remain an open question for some
time to come.

Third, empirical tests relating to a number of contradictory theoretical results
derived from different studies are called for. This could settle the dispute over
which theoretical views are closer o the real world features, while at the same
time promoting effective advances in the theory of credit. The type of study
elaborated in Chapter 4 is particularly useful in this context. Furthermore, attempts
should also be made to produce a direct assessment of the empirical importance

of credit rationing and the nature of inefficiency concerning aggregate investment,
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as well as the derivation of stylized facts about credit aggregates.
To conclude, the area of research here chosen is undoubtedly challenging
and offers plenty of room for further work, both at the theoretical and empirical

levels.

230



Bibliography

Akerlof, G. (1970). 'The Market for Lemons: Quality Uncertainty and the Market

Mechanism', Quarterly Journal of Economics 84, pp. 488-500.

Arnott, R. and J. E. Stigtitz (1990). 'The Welfare Economics of Moral Hazard' in
H. Loubergé (ed.), Risk, Information And Insurance, Kluwer Academic

Publishers, London.

Arrow, K. J. (1963). 'Uncertainty and the Welfare Economics of Medical Care',

American Economic Review 53, pp. 941-973.

Arrow, K. J. (1968). 'The Economics of Moral Hazard: Further Comment,,

American Economic Review 58, pp. 537-539.

Ashton, J. D. (1982). 'Stochastic Dominance and Mean Variance Rules in the
Selection of Risky Investments', Journal of Business Finance & Accounting

9, 471-481.

Azzi, C. F. and J. C. Cox (1976). 'A Theory and Test of Credit Rationing:

Comment', American Economic Review 66, pp. 911-917.

231



Barnes, P. (1982). 'Methodological Implications of Non-Normally Distributed

Financial Ratios', Journal of Business Finance & Accounting 9, pp. 51-62.

Benston, G. F. (1985). 'The Validity of Profits-Structure with Particular Reference
to the FTC's Line of Business Data', American Economic Review 75, pp. 37-

67.

Berger, A. N. and G. F. Udell (1990). 'Collateral, Loan Quality, and Bank Risk’,

Journal of Monetary Economics 25, pp. 21-42,

Bernanke, B. (1983). 'Nonmonetary Effects of the Financial Crisis in the

Propagation of the Great Depression'. American Economic Review 73, pp.

257-276.

Bernanke, B. and A. Blinder (1988). 'Credit, Money, and Aggregate Demand’,

American Economic Review 78, Papers and Proceedings, pp. 435-439.

Bernanke, B. and M. Gertier (1987a). 'Banking and Macroeconomic Equilibrium'’
in W. A. Barnett and K. J. Singleton (eds), New Approaches to Monetary

Economics, Cambridge University Press, New York, USA,

Bernanke, B. and M. Gertler (1987b). 'Financial Fragility and Economic

Performance’, NBER Working Paper 2318, Massachusetts, USA.

Bernanke, B. and M. Gertler (1989). 'Agency Costs, Net Worth, and Business

232



Fluctuations', American Economic Review 79, pp. 14-31.

Berry, D. A. and B. W. Lindgren (1990). Statistics - Theory and Method,

Brooks/Cole Publishing Company, California, USA.

Besanko, D. and A. Thakor (1987a). 'Collateral and Rationing: Sorting Equilibria
in Monopolistic and Competitive Credit Markets', International Economic

Review 28, pp. 671-689.

Besanko, D. and A. Thakor (1987b). 'Competitive Equilibrium in the Credit
Market under Asymmetric Information', Journal of Economic Theory 42, pp.

167-182.

Bester, H. (1985). 'Screening vs Rationing in Credit Markets with Imperfect

Information', American Economic Review 75, pp. 850-855.

Bester, H. (1990). 'The Role of Collateral in a Model of Debt Renegotiation’,

Mimeo, University of Bonn, Germany.

Bhargava, S. (1991). Profit Sharing and Profitability - Evidence from UK. Firm

Level Data', Mimeo, University of York, England.

Bird, R. G. and A. J. McHugh (1977). 'Financial Ratios - An Empirical Study'.

Journal of Business Finance & Accounting 4, pp. 29-46.

233



Black, J. and D. de Meza (1990). ' On Giving Credit Where It Is Due’, Mimeo,

University of Exeter, England.

Blanchard, O. and S. Fischer (1989). Lectures on Macroeconomics, MIT Press,

Cambridge, Massachusetts, USA.

Blinder, A. S. (1987). 'Credit Rationing and Effective Supply Failures', Economic

Journal 97, pp. 327-352.

Blinder, A. S. (1989). Macroeconomics Under Debate, Harvester Wheatsheaf,

London, England.

Blinder, A. S. and J. E. Stiglitz (1983). 'Money, Credit Constraints, and Economic
Activity', American Economic Review 73, Papers and Proceedings, pp. 297-

302.

Blinder, A. S. and R. M. Solow (1973). 'Does Fiscal Policy Matter?', Journal of

Public Economics 2, pp. 319-337.

Blinder, A. S. and R. M. Solow (1976). 'Does Fiscal Policy Still Matter? A Reply',

Journal of Monetary Economics, pp. 501-310.

Boadway, R. and N. Bruce (1984). Welfare Economics, Blackwell, Oxford,

England.

234



Bougen, P. D. and J. C. Drary (1980). 'UK Statistical Distributions of Financial

Ratios, 1975". Journal of Business Finance & Accounting 7, pp. 39-47.

Brainard, W. and J. Tobin (1963). 'Financial Intermediaries and the Effectiveness

of Monetary Control', American Economic Review 43, pp. 383-400.

Brown, P. and R. Ball (1967). 'Some Preliminary Finding on the Association
Between the Earnings of a Firm, its Industry, and the Economy'. Empirical
Research in Accounting Selected Studies, supplement to Journal of

Accounting Research, pp. 55-77.

Brunner, K. and A, H. Meltzer (1972). 'Money, Debt, and Economic Activity',

Journal of Political Economy, pp. 951-977.

Brunner, K. and A. H. Meltzer (1976). 'An Aggregate Theory for a Closed

Economy' in J. Stein (ed.), Monetarism, North-Holland, Amsterdam.

Brunner, K. and A, H. Meltzer (1988). 'Money and Credit in the Monetary

Transmission Process’, American Economic Review 78, pp. 441-446.

Buckmaster, D. and E. Saniga, (1984). 'Distributional Forms of Financial
Accounting Ratios: Pearson's Taxonomy and Empirical Identification’,

Working Paper, University of Delaware, Newark.

Buijink, W. and M. Jegers (1986). 'Cross-Sectional Distributional Properties of

235



Financial Ratios in Belgian Manufacturing Industries: Aggregation Effects
and Persistence Over Time'. Journal of Business Finance & Accounting 13,

pp- 337-363.

Buiter, W. H. (1977). 'An Integration of Short-Run Neo-Keynesian Analysis and

Growth Theory'. De Economist, pp. 340-357.

Buiter, W. H. and J. Tobin (1976). 'Long-Run Effects of Fiscal and Monetary
Policy on Aggregate Demand' in J. Stein (ed.), Monetarism, North-Holland,

Amsterdam.

Chan, Y. and G. Kanatas (1985). 'Asymmetric Valuation and the Role of
Coliateral in Loan Agreements’, Journal of Money, Credit and Banking 17,

pp. 84-95.

Christ, C. F. (1968). 'A Simple Macroeconomic Model with a Government Budget

Restraint'. Journal of Political Economy 76, pp. 53-67.

Christ, C. F. (1978). 'Some Dynamic Theory of Macroeconomic Policy Effects on

Tncome and Prices under the Government Budget Restraint, Journal of

Monetary Economics 4, pp. 45-70.

Clemenz, G. (1986). Credit Markets with Asymmetric Information, Springer-

Verlag, Heidelberg & London.

236



Cukierman, A. (1978). 'The Horizontal Integration of the Banking Firm, Credit
Rationing and Monetary Policy', Review of Economic Studies 45, pp. 165-

178.

Currie, D. A. (1978). 'Macroeconomic Policy and Government Financing: A
Survey of Recent Developments' in M. J. Artis and A. R. Nobay (eds),
Studies in Contemporary Economic Analysis, Vol. 1, Croom Helm, London,

England.

de Meza, D. and D. C. Webb (1987). 'Too Much Investment: A Problem of

Asymmetric Information', Quarterly Journal of Economics 102, pp. 281-292,

de Meza, D. and D. C. Webb (1988). 'Credit Market Efficiency and Tax Policy in

the Presence of Screening Costs', Journal of Public Economics 36, pp. 1-22.

de Meza, D. and D. C. Webb (1990). 'Risk, Adverse Selection and Capital Market

Failure', Economic Journal 100, pp. 206-214.

Deakin, E. B. (1976). Distributions of Financial Accounting Ratios: Some

Empirical Evidence'. Accounting Review, pp. 90-96.

Diamond, D. W. (1989). 'Reputation Acquisition in Debt Markets', Journal of

Political Economy 97, pp. 828-862.

Dornbusch, R. and S. Fischer (1990). Macroeconomics, Fifth Edition, McGraw-

237



Hill, New York and London.

English, W. B. (1986). 'Credit Rationing in General Equilibrium', Working Paper

86-20, University of Pennsylvania.

Ezzamel, M. and C. Mar-Molinero (1990). 'The Distributional Properties of

Financial Ratios in UK Manufacturing Companies’, Journal of Business

Finance & Accounting 17, pp. 1-29.

Ezzamel, M., C. Mar-Molinero and A. Beecher (1987). 'On the Distributional

Properties of Financial Ratios', Journal of Business Finance & Accounting

14, pp. 463-481.

n Economic

Farmer, R. (1984). 'A New Theory of Aggregate Supply', America

Review 74, pp. 920-930.

Farmer, R. (1985). Tmplicit Contracts with Asymmetric Information and

Bankruptcy: The Effect of Interest Rates on Layoffs', Review of Economic

Studies 52, pp- 427-442.

Fisher, F. M. and J. J. McGowan (1983). 'On the Misuse of Accounting Rate of

Return to Infer Monopoly Profits’, American Economic Review 73, pp. 82-

97.

Fisher, L. (1933). 'The Debt-Deflation Theory of Great Depressions’, Econometrica

238



1, pp. 337-357.

Fisher, N. and G. R. Hall (1969). "Risk and Corporate Rates of Return', Quarterly

Journal of Economics 83, pp. 79-92.

Frecka, T. J. and W. S. Hopwood (1983). "The Effects of Outliers on the Cross-
Sectional Distributional Properties of Financial Ratios', Accounting Review,

pp. 115-128.

Freimer, M. and M. Gordon (1965). "Why Bankers Ration Credit, Quarterly

Journal of Economics 79, pp. 397-410.

Freund, J. E. and R. E. Walpole (1987). Mathematical Statistics, Prentice-Hall

International Editions, USA.

Fried, J. and P. Howitt (1980). ‘Credit Rationing and Implicit Contract Theory',

Journal of Money, Credit and Banking 12, pp. 471-487.

Friedman, B. (1988a). 'Monetary Policy Without Quantity Variables', American

Economic Review 78, pp. 440-445.

Friedman, B. (1988b). 'Lessons on Monetary Policy from 1980s', Journal of

Economic Perspectives 2, pp. 51-72.

Friedman, M. (1953). 'The Methodology of Positive Economics' in Essays in

239



Positive Economics, University of Chicago Press, USA.

Gale, D. and M. Hellwig (1985). 'Incentive-Compatible Debt Contracts: The One-

Period Problem', Review of Economic Studies 52, pp. 647-664.

Gertler, M. (1988). 'Financial Structure and Aggregate Economic Activity: An

Overview', Journal of Money, Credit and Banking 20, pp. 559-588.

Gonedes, N. J. (1973). "Properties of Accounting Numbers: Models and Tests',

Journal of Accounting Research, pp. 212-237.

Green, J. R. and D. Margerison (1979). Statistical Treatment of Experimental

Data, Elsevier Scientific Publishing Company, Amsterdam, Holland,

Greenwald, B. and J. E. Stiglitz (1986). 'Externalities in Economies with Imperfect
Information and Incomplete Markets', Quarterly Journal of Economics 101

pp. 229-264,

Greenwald, B. and J. E. Stiglitz (1987a). Tmperfect Information, Credit Markets

and Unemployment', European Economic Review 31, pp. 444-456.

Greenwald, B. and J. E. Stiglitz (1987b). 'Keynesian, New Keynesian and New

Classical Economics' , Oxford Economic Papers 39, pp. 119-133.

Greenwaid, B. and J. E. Stiglitz (1987c). 'Imperfect Information, Credit Market

240



and Unemployment, European Economic Review 31, pp. 444-456,

Greenwald, B. and J. E. Stiglitz (1988a). 'Information, Finance Constraints and

Business Fluctuations' in M. Kohn and S. C. Tsiang (eds), Finance

Constraints, Expectations, and Macroeconomics, Claredon Press, Oxford,

England.

Greenwald, B. and J. E. Stiglitz (1988b). Financial Market Imperfections and

Business Cycles', NBER Working Paper 2494, USA.

Greenwald, B. and J. E. Stiglitz (1988¢). 'Examining Alternative Macroeconomic

Theories', Brookings Papers on Economic Activity 1, pp. 207-270.,

Greenwald, B., J. E. Stiglitz and A. Weiss (1984). 'Informational Imperfections in

the Capital Markets and Macroeconomic Fluctuations', American Economic

Review 74, pp. 194-199,

Gurley, J. and E. Shaw (1955). 'Financial Aspects of Economic Development',

American Economic Review 45, pp. 515-538.

Hansen, B. (1970). A Survey of General Equilibrium Systems, McGraw-Hill, New
York, USA,

Harcourt, G. C. (1965). "The Accountant in a Golden Age', Oxford Economic
Paper 17, pp. 66-80.

241



Harris, M. and A. Raviv (1991). 'The Theory of Capital Structure', Journal of

Finance 46, pp. 297-355.

Hellwig, M. (1990). Banking, Financial Intermediation and Corporate Finance' in
Giovanntini, A. and C. Mayer (eds), European Financial Integration,

Cambridge University Press, Cambridge, England.

Hillier, B. and M. V. Ibrahimo (forthcoming). 'Credit, Money and the Government

Budget Constraint', Bulletin of Economic Research.

Hillier, B. and M. V. Ibrahimo (forthcoming). 'Asymmetric Information and

Models of Credit Rationing', Bulletin af Economic Research.

Hillier, B. and M. V. Ibrahimo (forthcoming). 'The Performance of Credit Markets
Under Asymmetric Information About Project Means and Variances',

Journal of Economic Studies.

Hirshleifer, J. and J. G. Riley (1992). The Analytics of Uncertainty and

Information, Cambridge University Press, Great Britain.

Hochberg, Y. and A. Tamhane (1987). Multiple Comparison Procedures, John

Wiley & Sons, New York, USA.

Hodgman, D. (1960). 'Credit Risk and Credit Rationing', Quarterly Journal of

Economics 74, pp. 258-278.

242



Horrigan, J. O. (1965). 'Some Empirical Bases of Financial Ratio Analysis',

Accounting Review, pp. 558-568.

Horrigan, J. O. (1983). 'Methodological Implications of Non-Normally Distributed
Financial Ratios: A Comment', Journal of Business Finance & Accounting

10, pp. 683-689.

Jaffee, D. (1971). Credit Rationing and the Commercial Loan Market, John Wiley

and Sons, New York, USA.

Jaffee, D. and F. Modigliani (1969). 'A Theory and Test of Credit Rationing’,

American Economic Review 59, pp. 850-872.

Jaffee, D. and F. Modigliani (1976). 'A Theory and Test of Credit Rationing:

Reply', American Economic Review 66, pp. 918-920.

Jaffee, D. and T. Russell (1976). 'Imperfect Information, Uncertainty, and Credit

Rationing', Quarterly Journal of Economics 90, pp. 651-66.,

Jensen, M. and W. Meckling (1976). "Theory of the Firm; Managerial Behaviour,
Agency Costs, and Capital Structure’, Journal of Financial Economics 3, pp.

305-360.

Karels, G. V. and A. J. Prakash (1987). 'Multivariate Normality and Forecasting

of Business Bankrupicy', Journal of Business Finance & Accounting 14, PP-

243



573-593.

Keeton, W. R. (1979). Equilibrium Credit Rationing, Garland Publishing Inc.,

New York (USA) and London (England).

Keller, G., B. Warrack and H. Bartel (1990). Statistics for Management and

Economics, Wadsworth Publishing Company, California, USA.

Lee, C. J. (1984). 'The Speed of Adjustment of Financial Ratios: An Error-in-

Variable Problem', Journal of Accounting Research 22, pp. 776-781.

Lehmann, E. L. (1975). Nonparametrics: Statistical Methods Based on Ranks,

Holden-Day Inc., San Francisco, USA.

Leland, H. and D. Pyle (1977). 'Informational Asymmetries, Financial Structure

and Financial Intermediation', Journal of Finance 32, pp. 371-387.

Lev, B. and S. Sunder (1979). 'Methodological Issues in the Use of Financial

Ratios', Journal of Accounting and Economics 1, pp. 187-210.

Levene, H. (1960), "Robust Tests for Equality of Variances' in Contribution to

Probability and Statistics, Stanford University Press, USA.

Lindbeck, N. G. (1962). The New Theory of Credit Control in the United States,

Stockholm Economic Studies.

244



Mankiw, N. G. (1986). 'The Allocation of Credit and Financial Collapse’,

Quarterly Journal of Economics 101, pp. 455-470.

Mankiw, N. G. (1989). Real Business Cycles: A New Keynesian Perspective’,

Journal of Economic Perspectives 3, pp. 79-90.

Mankiw, N. G. and D. Romer (1991). "Introduction’ in New Keynesian Economics,

Vol. 1, MIT Press, London, England.

Mayer, C. (1988). 'The Real Value of Company Accounts', Fiscal Studies, pp. 1-
17,

McDonald, B. and M. H. Morris (1984). 'The Statistical Validity of the Ratio
Method in Financial Analysis: An Empirical Examination', Journal of

Business Finance & Accounting 11, pp. 89-97.

McDonald, B. and M. H. Morris (1985). 'The Functional Specification of Financial
Ratios: An Empirica! Examination', Accounting and Business Research, pp.

223-228,

McLeay, S. (1986a). 'The Ratio of Means and the Mean of Ratios and Other
Benchmarks: An Examination of Characteristic Financial Ratios in the

French Corporate Sector, Journal of the French Finance Association 7, pp.

75-93.

245



McLeay, S. (1986b). 'Student's t and the Distribution of Financial Ratios', Journal

of Business Finance & Accounting 13, pp. 209-222,

Milde, H. and J. Riley (1987). 'Signalling in Credit Markets', Quarterly Journal

of Economics 102,

Miller, M. (1962). 'Credit Risk and Credit Rationing: Further Comment', Quarterly

Journal of Economics 76, pp. 480-488.

Modigliani, F. and M. H. Miller (1958). "The Cost of Capital, Corporation
Finance, and the Theory of Investment', American Economic Review 48, pp.

261-297.

Mood, A. M. and F. A, Graybill (1963). Introduction to the Theory of Statistics,

McGraw-Hill Book Company, USA.

Noether, G. E. (1976). Introduction to Statistics: A Nonparametric Approach,

Houghton Mifflin Company, Boston, USA.

O'Conner, M. (1973). 'On the Usefulness of Financial Ratio to Investors in

Common Stock’, Accounting Review, pp- 339-352,

Ott, D. J. and A. Ott ( 1965). Budget Balance and Equilibrium Income', Journal

of Finance 20, pp. 71-77.

246



Patinkin, D. (1956). Money, Interest and Prices: An Integration of Monetary and

Value Theory, Row Peterson, Evanston, Illinois, USA.

Pigou, A. C. (1943). 'The Classical Stationary State’, Economic Journal 53, pp.

343-351.

Plosser, C. L. (1989). 'Understanding Real Business Cycles', Journal of Economic

Perspectives 3, pp. 51-78.

Poole, W. (1970). 'Optimal Choice of Monetary Policy Instruments in a Simple

Stochastic Macro Model', Quarterly Journal of Economics 2, pp. 197-216.

Pyle, D. H. and S. J. Turnovsky (1976). 'The Dynamics of Government Policy in

an Inflationary Economy’, Journal of Money, Credit and Banking 8, pp. 411-

437.

Rasmusen, E. (1989). Games and Information: An Introduction to Game Theory,

Basil Blackwell, Oxford, England.

Ricketts, D. and R. Stover (1978). 'An Examination of Commercial Bank Financial

Ratios', Journal of Bank Research 9, pp. 121-124.

Riley, J. (1987). 'Credit Rationing, a Further Remark', American Economic Review

77, pp. 224-227.

247



Rosa, R. (1951). 'Interest Rates and the Central Bank', Money, Trade and
Economic Growth: Essays in Honour of John H. Williams, Macmillan, New

York.

Ross, S. (1977). 'The Determination of Financial Structure: The Incentive

Signalling Approach’, Bell Journal of Economics 8, pp. 23-40.

Rothschild, M. and J. E. Stiglitz (1970). 'Increasing Risk I: A Definition', Journal

of Economic Theory 2, pp. 225-243.

Rothschild, M. and Stiglitz, J. E. (1976). 'Equilibrium in Competitive Insurance
Markets: An Essay on the Economics of Imperfect Information’, Quarterly

Journal of Economics 80, pp. 628-649,

Schmalensee, R. (1989). Intra-Industry Profitability Differences in US

Manufacturing 1953-1983", Journal of Industrial Economics 37, PpP. 337-357.

Scott, 1. (1957a). 'The Availability Doctrine: Theoretical Underpinnings', Review

of Economic Studies 25, pp. 41-48,

Scott, L. (1957b). 'The Availability Doctrine: Development and Implications',

Canadian Journal of Economics and Political Science 23, pp. 532-539.

Silber, W. (1970). 'Fiscal Policy in IS-LM Analysis: A Correction', Journal of

Money, Credit and Banking 2, pp. 461-472.

248



Smith, G. (1979). "The Long-Run Consequences of Monetary and Fiscal Policies
When the Government's Budget Is Not Balanced', Journal of Public

Economics 11, pp. 59-79.

Smith, V. (1972). 'A Theory and Test of Credit Rationing: Some Generalizations',

American Economic Review 62, pp. 477-483.

So, J. C. (1987). 'Some Empirical Evidence on the Outliers and Non-Normal
Distribution of Financial Ratios', Journal of Business Finance and

Accounting 14, pp. 483-496.

Stevenson, A., V. Muscatelli and M., Gregory (1988). Macroeconomic Theory and

Stabilisation Policy, Philip Allan Publishers Lid, Oxford, England.

Stiglitz, J. E. (1982). 'Information and Capital Markets' in W. F. Sharpe and C.
Cootner (eds), Financial Economics: Essays in Honor of Paul Cootner,

Prentice Hall, New Jersey, USA.

Stiglitz, J. E. (1984). 'Price Rigidities and Market Structure', American Economic

Review 74, pp. 350-356.

Stiglitz, J. E. (1985). 'Information and Economic Analysis: A Perspective',

Economic Journal Supplement 95, pp. 21-42.

Stiglitz, J. E. (1987). 'The Causes and Consequences of the Dependence of Quality

249



on Price', Journal of Economic Literature 25, pp. 1-47.

Stiglitz, J, E. (1988a). 'Money, Credit, and Business Fluctuations', Economic

Record 64, pp. 307-322,

Stiglitz, J. E. (1988b). "Why Financial Structure Matters', Journal of Economic

Perspectives 2, pp. 121-126.

Stiglitz, J. E. (1992), 'Capital Markets and Economic Fluctuations in Capitalist

Economics', European Economic Review 36, Pp. 269-306.

Stiglitz, J. E. and A, Weiss (1981). 'Credit Rationing in Markets with Imperfect

Information', American Economic Review 71, Pp- 393-410.

Stiglitz, J. E. and A, Weiss (1983). 'Incentive Effects of Terminations:
Applications to the Credit and Labour Markets', American Economic Review

73, pp. 912-927,

Stiglitz, J. E. and A. Weiss (1986). 'Credit Rationing and Collateral' in J. Edwards,

J. Franks, C. Mayer and S, Shaefer (eds), Recent Developments in Corporate

Finance, pp. 101-135, Cambridge University Press, New York, USA.

Stiglitz, J. E. and A. Weiss (1987a). 'Macroeconomic Equilibrium and Credit
Rationing’, NBER Working Paper 2164, USA.

250



PN
Williamson, S. (1987). 'Financial Intermediation, Business Failures, and ‘ X
s

Business Cycles', Journal of Political Economy 95, pp. 1196-1216, o

Winn, D. N. (1977). 'On the Relations Between Rates of Return, Risk, and Market

Structure', Quarterly Journal of Economics 91, pp. 157-163.

252



