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CHAPTER 1
INTRODUCTION AND OUTLINE OF DISSERTATION

Abstract
In this chapter we present the research questions that are central in this dissertation, and
motivate their theoretical and empirical relevance. In the first part, we emphasize the
importance of the organization and structure of the financial sector in an economy for
firms' investment and financing decisions and for the availability of capital. In particular,
we describe two important recent developments in the financial sector that have affected
the comparative economic advantages and the efficiency of different financing alternatives
available to firms: the increase in competition from transaction-oriented financing in
financial markets and the conglomeration and restructuring tendencies which have been
taking place in banking sectors around the world. In the second part, we discuss our
approach in addressing the research questions, and provide a brief introduction into the
concepts and applicability of information economics, and especially game theory. We
conclude with an extensive outline of the dissertation. In this part we present the main
insights developed in the subsequent chapters of this dissertation and discuss our contribution to the financial intermediation and corporate finance literature.

1 Introduction and Motivation
This dissertation consists of four theoretical essays on the interface of corporate
finance and financial intermediation. The dissertation explores an important and longstanding issue in finance research, namely: how do corporations finance themselves and,
in particular, how is this driven by the specific roles of different types of capital suppliers
in the financial market"? This question will be addressed from two perspectives. We
analyze the optimal funding source decision of a borrowing firm (demand-perspective) and
the optimal organization and structure of financial intermediaries (supply-perspective). Our
principal objective is to contribute to the modern corporate finance and financial intermediation literature by extending existing insights in the determinants of a firm's choice of
financial contract and funding source, and by investigating the impact of (recent developments in) the organization and structure of the financial sector on the way firms are able
to finance themselves and on their cost of capital.
The question of how corporations choose to finance themselves goes beyond their
choice of an 'optimal' level of leverage, an issue which has been central in the large body
of capital structure theories which have been developed since Modigliani and Miller
(1958)1. These theories essentially trade off the potential benefits and costs of the use of
debt and equity financing under different assumptions about prevailing capital market
imperfections2. In this, by now, standard corporate finance literature the contract types
used are exogenous to the analysis. Furthermore, this literature largely ignores the type of
capital supplier who provides the debt and/or equity to a firm. The standard corporate
finance literature therefore fails to address the richness and variety of financing options
that are available to firms in practice.
These shortcomings have provided the foundation for the development of the
modern financial intermediation and corporate finance literature. Recent contributions in
this literature have shown that informational asymmetries between firms and financiers
may lead to various types of investment distortions on the side of the firm, and may even

For an overview of these theories, see e.g. Myers (1984), Ravid (1988) and Harris and Raviv (1991).
2

For examples of 'tax theories', see e.g. Modigliani and Miller (1963), Miller (1977) and DeAngelo
and Masulis (1980). Theories which address the costs of financial distress are e.g. Kraus and Litzenberger
(1973), Haugen and Senbet (1978) and Titman (1984). Some examples of the extensive literature which
addresses agency- and informational considerations are Jensen and Meckling (1976) Myers (1977) Ross
(1977) and Stulz (1990).

frustrate a firm's access to outside financing3. Under these conditions the firm's funding
source choice and its choice of contract type cannot be neglected, since both may affect
the efficiency of corporate investment decisions (and thus the market value of a firm and
its cost of capital). New theories on financial contracting and security design show that
specific types of contracts and/or contractual features could be designed to mitigate
specific informational problems and investment distortions4. Contributions to the financial
intermediation literature focus on the informational roles of financial intermediaries (e.g.
banks and venture capitalists) and analyze the comparative advantages of intermediated
financing vis-à-vis financial market financing from this perspective5.
Both the theoretical and the empirical contributions in this field have offered
valuable insights in the subtleties of firms' actual financing behavior6. The essays in this
dissertation build on this new and interesting literature. We study strategic interactions
between firms and different types of financiers in the financial market in the presence of
informational problems, and consider their implications for the financing of corporations
and corporate investment decisions. In doing so, we will not only focus on the perspective
of the borrowing firm, but we will also consider the supply side of the financial market.
There are several reasons why it is important to understand the impact of the
organization and structure of the financial sector on firms' investment and financing
decisions. First, the design of the financial sector in an economy sets the boundary
conditions for individual firms' financing choices7. Inefficiencies and frictions on the
3

For a more detailed description and a classification of these investment distortions, see Chapter 2.

4

The financial contracting and security design literature starts with Townsend (1979) and Gale and
Hellwig (1985). Excellent reviews are given in Allen (1989), Allen and Gale (1995), Allen and Winton
(1995), Boot, Milbourn and Thakor (1995) and Boot and Verheyen (1997).
5

The financial intermediation literature starts with Leland and Pyle (1977), Diamond (1984) and
Ramakrishnan and Thakor (1984). Comprehensive overviews of this literature are given in Bhattacharya and
Thakor (1993), Van Damme (1994), Greenbaum and Thakor (1995) and Freixas and Rochet (1997).
Some relevant theoretical contributions will be discussed in Chapter 2 and Chapter 5. Some examples
of empirical contributions are James (1987), Hoshi, Kashyap and Scharfstein (1991), Petersen and Rajan
(1994) and Gompers and Lerner (1998).
This is also one of the core issues in the rapidly emerging academic literature on financial system
design, see e.g. Allen (1993), Allen and Gale (1997) and Boot and Thakor (1997). For an overview of the
important questions and recent contributions in this field see Thakor (1996). A related strand of literature
examines the relation between the design of a financial system and economic development for different
countries. Some examples of contributions in this literature are Mayer (1988), Allen (1993) and Levine

supply side of the capital market may directly increase firms' funding costs, or may
simply make financing for specific types of firms impossible. This adversely affects
corporate investment decisions, and thus may result in inefficiencies in the allocation of
capital in the economy. From both an academic and a policy-oriented point of view it is
therefore important to identify potential shortcomings in existing financing forms and
institutional arrangements, and to present and analyze possible solutions for these
problems. Second, in the last few decades the financial landscape in which firms and
capital suppliers operate has changed rapidly and dramatically. Recent developments in
financial markets and in the banking sector have affected the comparative economic
advantages and the efficiency of different financing sources, and have changed the
financing alternatives available to firms. These developments also have an impact on the
availability of financing to firms and firms' funding costs.
In the context of this dissertation two recent developments in the financial sector
are particularly relevant8. First, in recent years banks have been confronted with an everincreasing competition from non-banking financial institutions and the financial markets.
Banks face fierce competition from mutual funds on their deposit side, and - more
important for this study - see their traditional lending products challenged by commercial
paper, medium-term notes and other financial market innovations. 'Traditional' relationship banking is under siege. The proliferation of financial innovations, contemporaneous
advances in financial market microstructure and trading practices, advances in securitization and underwriting, and the ongoing revolution in information technology have pushed
funding to the financial markets. This development raises questions with respect to the
competitive position of banks vis-à-vis financial markets in the funding of corporations.
For example, it has been argued that banks' traditional comparative advantages in
relationship banking have been diluted by transaction-oriented financing available in the
financial markets. Competition from financial markets may therefore destabilize durable
bank-firm relationships and reduce the value of proprietary information to banks, thereby
reducing the level of information acquisition and relationship-specific investments. As a
result, banks may lose market share to financial markets, and information-problematic
firms may face problems in obtaining external financing at reasonable terms. What would

(1998).
For a more elaborate discussion of these developments, see e.g. Berger, Kashyap and Scalise (1995),
Boot and Greenbaum (1995), Thakor (1996) and Boot and Schmeits (1998).

be the optimal response of banks to these developments? What are the 'true' competitive
advantages of bank financing vis-à-vis financial market funding to corporations? Could
bank loans continue to be optimal financing instruments, even in a more competitive
environment? And how does the attractiveness of bank loans to firms depend on the
development and the quality of the banking sector in an economy?
A second important development is the restructuring and conglomeration activity
which has been taking place in banking sectors around the world9. One of the consequences of this trend is that commercial banks, which traditionally focused on relationshipbanking activities, increasingly combine transaction and relationship-based activities.
Banks are becoming increasingly larger, and more diversified. The relationship/transaction
dimension described above therefore also shows up within banks. Modern universal banks,
for example, engage in bank lending (often relationship-based) but also in proprietary
trading (purely transaction-oriented). The broad variety of activities in which banks engage
reduces transparency, and hence may reduce the effectiveness of market discipline. This
raises questions with respect to the optimal conglomeration of banking activities. For
example, it could be argued that lack of transparency and the absence of market discipline
may result in incentive problems (free-riding and cross-subsidization) between bank
divisions, since each division does not fully internalize the consequences of its own
actions. These incentive problems may elevate the bank's funding costs and the cost of
capital for relationship-banking activities. As a result, banks may become less competitive
in their relationship banking activities10. What are the determinants of the organizational
structure of banking activities? Under what conditions would conglomeration be optimal?
How does conglomeration affect the cost of capital faced by different activities within
conglomerate banks? And how can the use of internal cost of capital allocation schemes
within conglomerate banks increase the market discipline imposed on those activities?
In this dissertation we explicitly address these developments in the financial sector,

Recent examples of conglomeration in the financial sector in the United States are the mergers
between Citicorp and Travelers (March 1998), and Bank of America and Nations Bank (March 1998). A
recent European example is the merger between Fortis and Generale Bank (June 1998).
1
A recent example of free-riding (and cross-subsidization) was the Barings debacle, where the costs of
not inducing market discipline on the proprietary trading activities turned out to be almost prohibitive.
Barings' (relationship oriented) corporate banking activities in the UK were effectively underwriting the risky
proprietary trading activities in Singapore. Barings Singapore therefore faced an artificially low cost of
capital and could free-ride on Barings UK. This example highlights the potential divergent incentives of
different organizational units when combined in one institution (see also Chapter 4).

and derive implications for the optimal role and scope of financial intermediaries. The
first essay focuses on the roles of different types of capital suppliers and financial
contracts in attenuating informational problems between firms and (external) financiers. In
the second essay, we analyze the comparative advantages of bank financing versus
financial market financing in a competitive environment, and study the implications for
firms' investment decisions and firms' contract and funding source choices. In the third
essay, we consider the internal organization of banks, and analyze the optimal conglomeration of banking activities, and the internal allocation of cost of capital between different
divisions in a conglomerate bank. The fourth essay focuses on the institutional design of
the financial sector, in particular the market for venture capital, and analyzes frictions in
the supply side of the capital market and their possible solutions.
2 Approach and Background
We address the above-mentioned issues by developing theoretical models which
build on concepts of information economics, and specifically game theory. We use simple
model structures as stylized (and tractable) abstractions from reality in order to formalize
the main ideas, intuitions and tradeoffs in this dissertation and to convey our most
important insights. The implications generated by these models can then be confronted
with observed financing choices on the side of firms and with stylized facts with respect to
developments in the financial sector.
The information-based approach taken in this dissertation appears to be particularly
relevant for analyzing issues in corporate finance and financial intermediation. The
assumption that information is asymmetrically distributed between a firm's management
and its capital suppliers, or between different participants on the supply-side of the
financial market, is plausible and well-accepted. Theoretical and empirical corporate
finance contributions have proven that informational imperfections are crucially important
in understanding the design of financial contracts and many facets of corporate financial
policy, and furthermore can explain stock price reactions to various financial decisions.
Contemporary contributions in theoretical and empirical financial intermediation research
indicate that informational asymmetries are the raison d'être for the existence of financial
intermediaries. Asymmetric information thus is at the heart of many observed financial

The recently developed literature on information economics provides a valuable
framework for analyzing the consequences of the existence of asymmetric information
between different contracting parties on their economic behavior. This literature starts
with the important insight that asymmetric information may induce an informationally
advantaged agent to exploit his informational advantage, and thus gives rise to strategic
behavior. Major landmarks in the information economics literature have studied the
potential adverse implications of this strategic behavior for the functioning of markets, and
present mechanisms which mitigate the incentive problems and conflicts of interest that
may be caused by informational asymmetries12. Moreover, this literature has provided us
with useful tools for analyzing informational problems. An application of these tools to
finance research enables us to abstract from the Walrasian paradigm of frictionless
markets which was central in the traditional neoclassical economic analysis, and thus
allows us to address the link between an economic-theoretic analysis of firms' financing
choices and the institutional setting in which firms seek financing13.
A specific set of tools which is particularly useful for a more formal analysis of
strategic interactions between unequally informed agents has been offered by the modern
(non-cooperative) game theory14. Game theory is concerned with the actions or strategies

11

An overview of some of the insights that have been developed in these fields can be found in Thakor
(1989), Harris and Raviv (1991), Bhattacharya and Thakor (1993) and Boot and Schmeits (1998). Another
strand of literature in which informational asymmetries are very important is the theoretical and empirical
literature on market microstructure (see e.g. O'Hara (1995)).
12
This literature starts in the beginning of the seventies with the famous 'market failure'-argument of
Akerlof (1970) and the job market signalling model by Spence (1973). These contributions mainly focused
on the existence of ex ante (or pre-contracting) information asymmetries between economic agents. The
contemporary contributions in principal-agent theory (see e.g. Ross (1973), Harris and Raviv (1979),
Holmström (1979) and Grossman and Hart (1983)) considered the consequences of ex post (or postcontracting) information asymmetry. The first applications of information economics in finance research are
the signalling models by Leland and Pyle (1977), Ross (1977) and Bhattacharya (1979).
13

The neoclassical analysis (which was dominant in the sixties and the beginning of the seventies) was
preoccupied with the notion that markets are frictionless, and that the details of institutional design are
relatively unimportant for the functioning of markets. This type of analysis considers both the firm and the
market as a 'black box' and thus prevents a constructive analysis of the role of financial intermediaries. For
an insightful exposition see e.g. Hellwig (1991).
The foundations for the modern game theory were provided by Von Neumann and Morgenstern
(1944) and Nash (1950). Accessible introductions to game theory are Rasmusen (1989), Kreps (1990) and
Gibbons (1992). Excellent survey articles are Thakor (1991), Gibbons (1997) and Allen and Morris (1998).

of economic agents who are conscious that their actions affect each other, and who thus
rationally anticipate each other's behavior, given their beliefs with respect to each agent's
information. The non-cooperative game theory analyzes interactions (or 'games') in which
the different agents optimize their behavior from the perspective of self-interest and
conflict. The main contributions in this literature have focused on the equilibrium concepts
to use in order to predict plausible outcomes of such games. Dependent on the interaction
that is studied (static or dynamic) and the informational structure of the game (complete or
incomplete information) various refinements of the influential Nash equilibrium concept
may need to be used to predict economic behavior15. The use of game theory allows us
to study the implications of rationality, self-interest and equilibrium, both in market
interactions that are modeled as games (such as where adverse selection, moral hazard and
incomplete contracts are present) and in non-market interactions (such as between a
regulator and a firm, a firm and a financial intermediary, a manager and a shareholder,
and so on). As a consequence, this approach is very suitable for addressing the main
issues of this study.
Since the end of the last decade, applications of game theory to finance have
become very popular, in particular the analysis of static and dynamic games with
incomplete information. This has improved our understanding of many market and
institutional phenomena. The essays in this dissertation follow this trend and are also of a
game-theoretic nature. In the first essay we present a simple, uniform model framework to
illustrate some of the most important insights that can be derived from the modern
corporate finance and banking literature. In the second essay we analyze long-term
relationships between firms, banks and financial markets in a dynamic (two-period) game
with incomplete information. The third essay considers strategic interactions and internal
incentive problems between different divisions in a conglomerate bank in a static (oneperiod) setting. The fourth essay finally considers contractual and institutional solutions to
'market failure' caused by informational problems.

The first and the third specifically focus on the applications of game theory to finance.
The purpose of these refinements is to restrict the number of possible Nash equilibria in a game by
eliminating those equilibria which are supported by implausible out-of-equilibrium beliefs. Examples of such
refinements are the Bayesian Perfect Nash Equilibrium, Sequential Equilibrium, the Cho-Kreps Intuitive
Criterion, Cho's Forward Induction Equilibrium and Universal Divinity. For an exposition of these
equilibrium concepts in the context of finance, and for the original references, see the analysis in the
Appendix of Chapter 3 of this dissertation and Thakor (1991).

8

3 Outline of the Dissertation
This dissertation consists of four additional chapters and a summary. Chapter 2 and
the first part of Chapter 5 review the most relevant literature. These chapters provide a
useful framework for analyzing the issues defined in this dissertation and allow us to
position our contributions in the literature. Chapter 3, Chapter 4 and the second part of
Chapter 5 contain new theoretical contributions. Each of these chapters presents a model
which formalizes the main insights presented in these chapters. The outline of this
dissertation is as follows.
Chapter 2 ('Information Asymmetry in Financial Markets: Implications for
Financial Contracting and the Firm's Funding Source Choice') reviews the extensive
modern theoretical corporate finance and financial intermediation literature which analyzes
the consequences of informational asymmetries in financial markets for a firm's investment and financing decisions. In this chapter we discuss and illustrate potential investment
distortions which may arise due to 'adverse selection' and/or 'moral hazard' problems,
caused by the presence of ex ante respectively ex post information asymmetry between
firms and financiers. We present solutions to these investment distortions in two dimensions: the choice of financial contract and the choice of (external) funding source. The
financial contracting solutions address the choice of contract type (debt, equity or hybrid
financing), the maturity and priority structure of financing arrangements, and other
contractual features (e.g. collateral and covenants). The funding source solutions discuss
the informational role and the comparative advantages of banks, financial markets and
venture capitalists in the funding of corporations.
We design a simple, modular model structure in order to present the key insights
that can be derived from the most important contributions in the literature. This allows us
to illustrate the signalling and incentive effects associated with the proposed financing
solutions in a uniform framework, and to establish conditions under which these solutions
would be effective. We start with a one-period model with universal risk neutrality and
asymmetric information, in which a firm seeks external (debt or equity) financing for an
investment project which is characterized by a two-state probability distribution of returns.
Such a basic model structure suffices to illustrate the standard investment distortions which
may arise as a consequence of the existence of informational problems. This framework
subsequently is enriched by: (i) extending the firm's set of investment opportunities
(project (and effort) choices); (if) extending the set of financing options available to the
firm; (Hi) extending the model's time horizon to two periods; and/or (iv) explicitly

incorporating the informational role of financial intermediaries and the financial market in
financing the firm.
Both the financial contracting solutions and the (external) funding source choice
then are linked to the type of firm seeking financing. This exercise allows us to draw
conclusions with respect to the main determinants of a firm's financing choices. In
addition, it points at the potential existence of certain frictions in the funding of specific
types of corporations. Our main conclusion in this respect is that in particular small, new
and information-problematic firms with highly specific (and potentially intangible) assets
may face substantial problems in obtaining external financing, and thus are most subject to
underinvestment problems and market failure.
The introductory exposition of the informational and incentive problems in Chapter
2 provides a useful starting point for our analysis in the remainder of this dissertation.
Each of the subsequent chapters analyzes one (or a combination) of the informational
problems discussed in this chapter. With respect to the firm's funding source choice, the
focus in Chapter 2 is on external funding sources (banks, financial markets and venture
capitalists). Although we briefly discuss the potential benefits of internal financing (mainly
in the context of the analysis in Myers and Majluf (1984)), we do not explicitly emphasize
the internal capital market as a potentially significant financing source. The merits and
drawbacks of internal capital markets, however, are discussed separately and more
extensively in Chapter 4. With respect to financial contracting issues, Chapter 2 does not
explicitly address the distinction between complete and incomplete financial contracts, and
focuses mainly on complete contracts. This distinction, however, is critical in Chapter 3,
where we discuss the literature on incomplete contracts in more detail.
In Chapter 3 ('Discretion in Bank Contracts and the Firm's Funding Source
Choice between Bank and Financial Market Financing') we examine the comparative
advantages of bank financing versus financial market financing in a competitive capital
market with asymmetric information. In this chapter we provide a rationale for the use of
flexibility and discretion in bank contracts, and analyze a borrowing firm's funding source
choice from this perspective. We develop a model structure in which a borrower seeks
long-term debt financing by either going to a bank or by obtaining funding in the financial
market. Banks invest in information production (i.e. monitoring) and during the course of
lending receive non-verifiable (and thus non-contractible) information with respect to the
borrowing firm's investment opportunities. With financial market financing such information production does not occur. In this setting we examine a firm's investment decisions
10

and its financing choices. We show that the use of incomplete contracts which deliberately
leave the bank some flexibility and discretion in adjusting the contract terms during the
lending process may enhance investment efficiency on the side of the borrower. This is in
line with the important ongoing discussion in economic theory on rules versus discretion,
where discretion allows for decision-making based on more subtle - potentially noncontractible - information. Since an optimal information flow is crucial for sustaining
discretionary contracts, the benefits of discretion depend on the expected quality (or
reputation) of the bank. Higher quality banks can be expected to receive better information
from monitoring, and thus can make better decisions with respect to the contract terms
that are imposed on the borrower. Our analysis establishes conditions under which
flexibility is desired, with the reputation of the banking system as an important determinant. We show that better quality borrowers will prefer discretionary contracts offered by
higher quality banks. Lower quality borrowers have no option other than to mimic higher
quality borrowers' contract choices in pooling equilibria. On a more technical note, we
show that the pooling equilibria derived in this chapter satisfy the strong game-theoretic
equilibrium refinement of universal divinity (see Banks and Sobel (1987)). Our analysis
has implications for the firm's choice of funding source and its choice of investment
projects. We also emphasize an important link between the quality of a banking system,
the types of contracts offered and, more importantly, the competitive position of banks
vis-à-vis the financial market.
In Chapter 4 ('Market Discipline and Incentive Problems in Conglomerate Banks')
we shift our perspective to the supply side of the financial market, and analyze the optimal
conglomeration of banking activities. In this chapter we focus on market discipline and
internal incentives as key factors in determining the overall risk and decisions of financial
institutions. We concentrate on internal incentives which arise from interactions between
different divisions in a conglomerate bank in the absence of any synergies. In particular,
we argue that internal incentives and also the effectiveness of market discipline differ
depending on whether divisions operate stand alone or as part of a conglomerate. We
develop a model structure in which we examine the risk (or monitoring) choices in two
bank divisions which need external financing, and may either operate as stand-alone firms
or may be integrated in a two-divisional bank. External financing is potentially subject to
effective market discipline. The innovation in our model is in the way in which market
discipline is incorporated. We introduce market discipline by providing a direct link
between a division's (partially observable) risk choices and its funding costs. Since a
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division at least partially bears the consequences of adverse risk choices, effective market
discipline thus reduces its incentives to take excessive risk. In this framework we analyze
the costs and benefits of conglomeration. On the positive side, conglomeration has
diversification benefits, since the divisions in a conglomerate may co-insure each other.
On the negative side, the pooled funding cost of the conglomerate only partially reflects
each division's risk choices, and thus may invite cross-subsidization and free-riding,
thereby reducing the effectiveness of market discipline. Our analysis identifies two
determinants of the optimal organizational structure of banks: the degree of market
discipline (or transparency) to which a division would be subject if it operates as a standalone firm, and the degree of competition in the market in which the division operates.
We show that effective market discipline of stand-alone activities reduces the potential
benefits of conglomeration. With ineffective market discipline of stand-alone activities
conglomeration may be beneficial, even though conglomeration always reduces market
discipline. This is the case if competitive rents are not too high. A more competitive
environment thus may induce conglomeration. In an extension of our model we show that
efficiently designed internal cost of capital allocation schemes may improve on the benefits
of conglomeration. We also show that, due to pre-commitment problems, stand-alone
divisions cannot mimic the incentives in a conglomerate through the use of incentive
contracts. In the last part of the chapter we modify our analysis in order to analyze the
potential conflict between transaction- and relationship-oriented banking. Here our
emphasis is on the spillover effects that excess risk taking in proprietary trading activities
may have on the conglomerate bank's cost of capital.
Our analysis in Chapter 4 sheds some light on the question of how the internal
organization of financial intermediaries may affect the cost of capital for their relationshiporiented activities. In a competitive capital market, this also has consequences for a
borrowing firm's funding costs. Although Chapter 4 focuses primarily on banking, the
insights that can be derived from this chapter have a much wider applicability and
transcend to issues concerning the optimal boundaries of firms, and conglomeration in
general. This links the ideas in this chapter to the industrial economics literature. From an
empirical point of view, our analysis helps to interpret recent studies on the diversification
discount, to understand conglomeration and de-conglomeration tendencies in developing
respectively developed economies, and to rationalize spinoffs and equity carve-outs. Our
analysis of capital allocation mechanisms in a conglomerate bank finally has implications
for capital allocation and capital budgeting processes in multi-divisional firms in general
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(e.g. with respect to the application of EVA and RAROC).
In Chapter 5 ('Issues in Venture Capital Financing') we focus on the market for
venture capital as a financing source for entrepreneurial firms. In this chapter, we
consider the institutional design of the venture capital market and discuss the distinct
contractual features of venture capital arrangements, and the specific informational roles
of venture capitalists as financial intermediaries. In addition, we examine the desirability
and feasibility of public policy measures aimed at improving infant companies' access to
outside financing. We start by indicating the main problems that entrepreneurial firms face
when seeking external financing. These problems can be divided into informational
problems between firms and financiers, and frictions in the supply of risk capital. In the
first part of the chapter we review the scant theoretical literature that explores the form
and function of venture capital financing in the presence of informational problems. In the
second part, we concentrate on the supply side of the market for risk capital, and argue
that shortcomings in financing forms and institutional arrangements may adversely affect
the level of entrepreneurial activity in an economy. This may provide a rationale for
government intervention in the capital market. We present a simple model structure in
order to analyze the impact of different types of public policy measures on the supply of
risk capital and entrepreneurial activity in the economy, and derive implications with
respect to the optimal design of such measures. We consider an economy with a large
number of entrepreneurs who need to exert (privately) costly search effort in order to find
an attractive investment project. Each project needs to be financed externally in an
imperfectly competitive capital market. Capital suppliers do not know the success
probability of the projects found, but can learn about project quality (i.e. develop
expertise) by investing in costly screening. Both the entrepreneur's and the capital
supplier's effort choices are unobservable. In this framework we analyze the entrepreneur's effort and investment decision and the capital supplier's incentives to screen. We
show that, due to moral hazard problems on the side of both the entrepreneur and the
capital supplier, outside financing may result in too little entrepreneurial activity in this
economy. We then analyze the impact of different measures of government intervention on
the incentives of entrepreneurs and financiers. In the third part of this chapter we present
and evaluate the most important Dutch measures of government intervention which have
been designed to stimulate the supply of risk capital in the context of our model. Our main
conclusion in this respect is that market-supported arrangements work best. That is, public
intervention in the capital market is most effective if it induces substantial private sector
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involvement, either through co-sharing of risk, or through the provision of matching
financing by the private sector, since this imposes some market discipline.
Chapter 6 finally summarizes the main insights that have been developed in this
dissertation, and discusses some further implications.
4 Concluding Remarks
Although the emphasis in this dissertation is theoretical, we explicitly discuss
empirical implications of our analysis, and link the main insights derived in the respective
chapters with empirical regularities and stylized facts. Furthermore, our contributions may
have interesting policy implications with respect to the optimal organization and structure
of the financial sector. For a more elaborate discussion of some of these issues, see for
example Boot and Schmeits (1996) and Boot, Ligterink and Schmeits (1997). The first is a
comprehensive study of public intervention in the Dutch capital market, whereas the latter
focuses on institutional features of the Dutch bond market.
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CHAPTER 2
INFORMATION ASYMMETRY IN FINANCIAL MARKETS:
IMPLICATIONS FOR FINANCIAL CONTRACTING AND
THE FIRM'S FUNDING SOURCE CHOICE

Abstract
In this chapter we review the modern corporate finance and financial intermediation
literature which analyzes the consequences of the existence of asymmetric information in
financial markets for a firm's investment and financing decisions. We discuss potential
investment distortions which may arise due to adverse selection and moral hazard
problems, and present solutions to these inefficiencies in two dimensions: the choice of
financial contract and the choice of (external) financing source. Both the investment
distortions and their potential solutions are illustrated in a simple, uniform model framework. We furthermore link the financial contracting and funding source solutions to firm
characteristics, and derive conclusions with respect to the main determinants of a firm's
financing choice. Our analysis points at the existence of certain frictions in the financing of
specific types of firms, in particular for small, new and information-problematic firms with
highly specific assets.
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1 Introduction
In this chapter we review the recent theoretical corporate finance and financial
intermediation literature which analyzes the consequences of the existence of asymmetric
information between firms and financiers for a firm's investment and financing decisions,
and for the functioning of financial markets. We consider the potential adverse impact of
informational asymmetries on the efficiency of a firm's investment decisions, and discuss
several investment distortions which may arise due to informational problems. In the worst
case, informational problems may result in a complete failure of debt and/or equity
markets. This implies that well-deserving investment projects may not be financed, and
consequently may result in an inefficient allocation of capital in the economy.
The focus in this chapter is on the way a firm's financing choices may mitigate
these investment inefficiencies on the side of the firm. We present solutions to investment
distortions in two dimensions: the choice of financial contract and the choice of (external)
funding source. The financial contracting solutions address the choice of contract type
(debt, equity or hybrid financing), the maturity and priority structure of financing arrangements, and other contractual features (e.g. collateral and covenants). The funding source
solutions emphasize the informational role and the comparative advantages of banks,
financial markets and venture capitalists in the funding of corporations. Both dimensions
interact. That is, the effectiveness of a specific contract or contractual feature in dealing
with informational problems depends on the role and expertise of the capital supplier in
attenuating informational problems. In this chapter we will address this interaction'.
Apart from classifying the most important literature in this field and presenting a
framework for the discussion of strategic interactions between firms and/or capital suppliers
in the remainder of this dissertation, our main objective in this chapter is to provide a link
between firm characteristics and financing behavior. This exercise allows us to draw
(tentative) conclusions with respect to the main determinants of a firm's financing choices.
It also shows us where existing institutional arrangements and financing forms in an
economy may fall short in financing specific types of firms. One conclusion in this respect
is that small, new and information-problematic firms with highly specific assets and in
need of risk capital may face substantial problems in obtaining external financing, and are

1
The interaction between a firm's contract and funding source choice is also the central focus of
Chapter 3. In Chapter 3 we provide a rationale for the use of discretion (or flexibility) in bank contracts, and
show that the unique combination of discretionary contracts and a bank's monitoring role may enhance
investment efficiency on the side of a borrowing firm.
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therefore subject to underinvestment problems and potential market failure.
The review in this chapter is by no means the first to consider these issues. Several
other literature reviews exist which address the role of specific financial claims and
different types of capital suppliers in improving a firm's investment incentives in the
presence of asymmetric information2. Bhattacharya and Thakor (1993) give an extensive
overview of the main contributions in the contemporary financial intermediation theory,
with a particular focus on the existence rationales of financial intermediaries and their role
in the allocation of credit in the economy. Carey, Prowse, Rea and Udell (1993) focus on
the distinction between the informational roles of private and public financing sources, and
examine the characteristics of issuers and lenders in the market for private placements.
Finally, Allen and Winton (1995) rationalize various financial innovations and contract
characteristics as a solution to informational problems. Although these contributions, on an
aggregate basis, capture all the major insights from the extant financial intermediation and
contracting literature that are discussed in this chapter, they do not combine the contract
and the funding source dimension. Furthermore, these contributions give only little
attention to the link between borrower characteristics and financing choices. In this chapter
we attempt to explore this link in more detail.
The organization of this chapter is as follows. In Section 2 we give an introductory
exposition of the main informational problems and investment inefficiencies which may
arise if a firm seeks external financing in the presence of asymmetric information between
the firm and outside financiers. We introduce a simple model structure in order to illustrate
these investment distortions and establish conditions under which they occur. In Section 3
we discuss and illustrate financial contracting solutions to these investment inefficiencies in
the context of this framework. Section 4 presents and demonstrates possible funding source
solutions. The links between firm characteristics and the firm's contract and funding source
choices are incorporated in summarizing tables in Section 3 and Section 4. Section 5
concludes.

Some of the insights from the financial intermediation literature discussed in this chapter have also
been presented in other recent Dutch dissertations, see e.g. De Lange (1992), Scheepens (1995) and
Schottens (1994). De Lange (1992) and Scholtens (1994) focus primarily on the economic rationales for
financial intermediation, and take a more macro-economic perspective. Scheepens (1995) focuses, as we do,
on the interaction between firms and financial intermediaries from a more micro-economic perspective. The
latter dissertation however gives a less extensive exposition of the financial contracting literature, and
explores different ideas.
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2 Asymmetrie Information, Investment Incentives and Market Failure in Debt and
Equity Markets
In this section we describe the consequences of the existence of asymmetric
information between a firm and an outside financier for the firm's investment decisions, its
access to external financing and its cost of capital. We show that informational problems
may raise a firm's funding costs and may even frustrate its access to external financing.
Dependent on the type of information asymmetry under consideration two types of
informational problems can be distinguished: 'adverse selection' and 'moral hazard' (see
also Thakor (1989)).
Adverse selection arises from the existence of ex ante (or pre-contracting) information asymmetry between a firm and a capital supplier with respect to, for example, the
value of its current assets, the quality of its investment projects and/or its future prospects.
If a firm's manager has better information about these attributes than outsiders, then
outsiders cannot assess the true value of the firm, and thus can only assign an average
quality (and thus average financing terms) to the firm. Better quality firms therefore would
suffer from the presence of lower quality firms in the financial market. As a consequence,
better quality firms may refrain from seeking external financing and forego positive net
present value (NPV) investments ('underinvestment'). This may trigger a mechanism in
which only lower quality firms would seek external financing. Financiers - rationally
anticipating this - would then accordingly adjust their financing terms. This mechanism
could ultimately result in a total market breakdown (see e.g. Akerlof (1970)).
An important consequence of adverse selection is that well-deserving investment
projects may not obtain funding at reasonable cost, and thus may not be financed (and
undertaken) at all. Another potential consequence is that the adverse selection premium in a
firm's pooled funding cost may give rise to moral hazard (or agency) problems on the side
of the firm. In general, moral hazard problems occur due to the existence of ex post (or
post-contracting) information asymmetry, i.e. if a firm's actions are not completely
observable and/or verifiable by outsiders after contracting. In this case, firms may alter
their investment behavior ex post, for example by increasing the riskiness of their investment strategies, by underinvesting in (firm-specific) effort or by engaging in other types of
opportunistic behavior. Since financiers rationally anticipate this behavior, they will
increase the firm's funding costs ex ante. This may aggravate the firm's incentive problems
and can again result in underinvestment and/or market failure (see e.g. Stiglitz and Weiss
(1981) and Petersen and Rajan (1995)).
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The adverse selection and moral hazard problems described above can be illustrated
using a simple model structure3. We present a one-period model with universal risk
neutrality. Consider two types of firms which need $1 of external financing in order to
invest in a project, a good firm (type G) and a bad firm (type B). Each firm knows its own
type, but the outside capital supplier doesn't. The commonly known prior probability that a
firm which seeks external financing is of type G equals 9 e [0,1]. We assume for now that
the type G firm has a project which generates a (partially contractible) end-of-period cash
flow Y with a probability T | E [ 0 , 1 ] , and 0 with a probability (l-r|) 4 . The type B firm has a
project which pays off a (partially contractible) cash flow Z with a probability Ce [0,1], and
0 with a probability (1-Ç). Let 0<4<r)<l, Z>X>1 and T|Y>1>ÇZ. Type G's project thus has
a positive expected NPV, type B's project has a negative expected NPV. We furthermore
assume that capital markets are perfectly competitive and that the riskfree interest rate
equals 0. The sequence of events is as follows. Firms seek external financing and the
potential capital supplier sets the contract terms. Firms then decide whether to attract
outside financing and to invest or not.

Adverse Selection and Market Failure ('Credit Rationing') in the Debt Market
In the case of debt financing, the pooling interest factor (i.e. 1 + the interest rate) r which
yields the lender zero profits in a competitive market equals [6r|+(l-9)y 1 . The following
result now can be derived5.
Result 1: There exists a 6 D e(0,l) such that both types of firms seek debt financing at the
pooling interest rate r and invest if 6>6 D . If 8<0 D , the debt market fails.

For ease of exposition, the notation that we use in this chapter is - where possible - similar to that in
Chapter 3. The model structure presented here provides one of the simplest possible settings which allows us
to illustrate some of the most important insights from the literature. Although the original contributions
generally contain a more 'elegant' way of modelling these issues, our purpose in this chapter is to present a
relatively uniform framework for demonstrating the main ideas.
We assume that the cash flows generated by the respective projects are partially contractible, in order
to abstract from problems related to 'reporting' moral hazard (see e.g. Townsend (1979), Gale and Hellwig
(1985) and Diamond (1984)). That is, we assume that the capital supplier could observe whether the cash
flow generated by the projects is sufficiently high to make repayments to the capital supplier. The capital
supplier, however, is not able to unambiguously infer the project choice from the observed cash flow. This
issue will be addressed later in this section.
In the remainder of this chapter we use the terms interest rate and interest factor interchangeably.
19

Proof: Define 9 D =[Y"'-^]/[r|-^]. Then it can easily be seen that Y>r for 9>9D. In this case
the type G borrower seeks financing at the pooling rate r and invests. Since Z>Y it is
obvious that the type B borrower also wants to obtain financing and invest at this rate. If
9<9 D , Y<r and the type G borrower does not want to invest. In this case only the type B
borrower may seek outside financing. A lender who rationally anticipates this then charges
£"', the full information rate for a type B borrower, in a competitive market. Since Z<Ç"',
the type B firm will then however not seek financing, and the debt market consequently
fails. Finally, it can easily be seen that 9 D e(0,l), since r\A<Y<t,'\

•

The intuition is as follows. Since a lender can not ex ante distinguish between borrower
types, he charges a pooled funding rate r which reflects the average success probability of
the respective borrowers' projects. The type G borrower thus suffers from the presence of
type B borrowers in the market (i.e. r is larger than the full information rate T|"' for a type
G borrower, and contains an adverse selection premium). If the quality of the borrower
pool is sufficiently high, the wealth transfer from type G firms to type B firms is not too
large, and both borrower types will seek debt financing and invest. Observe that since the
type B firm has a negative NPV project, 'overinvestment' occurs in this case. If the quality
of the borrower pool is low, however, the adverse selection premium in the pooled funding
cost r is too high to induce the type G borrower to'invest. Since the type G firm has a
positive NPV project this results in underinvestment. A lender who rationally anticipates
that only type B borrowers will be in the market then charges the full information rate Ç"1
for a type B borrower to a firm seeking financing. At this rate, however, the type B
borrower would not be willing to invest. The ex ante information asymmetry with respect
to the borrower's type thus causes the debt market to fail.

Adverse Selection and Market Failure in the Equity Market
In order to illustrate this argument in the context of equity financing, we assume that there
exists ex ante information asymmetry between firms and financiers with respect to both the
quality of each firm's investment project and the firm's existing assets6. Let the market

6
The approach we take here is similar to that in Myers and Majluf (1984). In that paper it is crucial
that there exists ex ante information asymmetry between a firm and a capital supplier with respect to the
market value of a firm's existing assets. The argument however can also be illustrated if we assume that
there exists only ex ante information asymmetry with respect to the market value of the new investment
projects, as long as one project has a negative expected NPV and the firm's existing assets have a positive
market value. For a more elaborate discussion of adverse selection and market failure in the case of equity
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value of type G and type B's existing assets equal G and B respectively, with
G/B>r|Y/ÇZ>l. We assume that the firm currently is all-equity financed. Let ß be the stake
in the market value of the firm that the firm needs to give away to an external equityholder
in order to obtain $1 of financing in a competitive equity market. Then it can easily be
seen that ß equals [9(G+r|Y)+(l-e)(B+^Z)]- 1 . We can derive the following result.
Result 2: There exists a 9 E e(0,l) such that both types of firms seek equity financing and
invest if 9>9E. If G<8E, the equity market fails.
Proof: Define e E =[G-r|Y(B+ÇZ-l)]/[r|Y(G-B+riY-ÇZ)]. Then if 0>9 E , both the type G and
the type B firm's expected payoff from investing exceeds the expected payoff from not
investing at the pooling stake ß, i.e. (l-ß)(r|Y+G)>G and (l-ß)(CZ+B)>B. Both types of
firms consequently seek equity financing and invest. If 0<9 E however, it can be shown that
(l-ß)(r|Y+G)<G, or r|Y-l<ß(G+r|Y)-l. The type G firm thus does not want to invest, since
the wealth transfer from the current shareholders of the firm to the new shareholders
exceeds the NPV of the project. In this case only type B borrowers would possibly seek
equity financing. Equityholders who rationally anticipate this would then demand a stake
1/[B+ÇZ] in a firm seeking external financing. Since ÇZ<1, however, the type B firm does
not want to invest at these terms, and the equity market fails. Note finally that 9 E e(0,l),
since r)Y>l>ÇZ.

•

Result 2 shows that a type G borrower can only obtain external financing in order to invest
in a good project if the quality of the pool of firms seeking equity financing is sufficiently
high. Otherwise, the loss to the type G firm's current shareholders from selling shares at a
'bargain price' exceeds the positive NPV of the firm's investment project. The shareholders
of type G would then be worse off if the project is undertaken. If the type G firm retreats
from the equity market, the type B firm can no longer benefit from favorable (pooling)
financing terms, and the equity market breaks down. We next consider the moral hazard
problems which may be caused by the existence of ex ante and/or ex post information
asymmetry7.

financing, see Myers and Majluf (1984) and Noe (1988).
In the remainder of this chapter we will primarily focus on debt financing, since debt contracts are
central in subsequent chapters of this dissertation (see Chapter 3 and Chapter 4).
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Adverse Selection and Moral Hazard in the Debt Market
We now assume that the type G borrower can choose between two projects, the project
described earlier in this section (from now on denoted as the 'safer' project) and a 'riskier'
project, which generates a (partially contractible) end-of-period cash flow X with a
probability a e [ 0 , l ] , and 0 with a probability (1-ct), with ^ l > Z > X > a l > Y and 0<4<a<n 8 .
Both projects have a positive expected NPV. The safer project has a higher expected NPV
than the riskier project. Type B's investment opportunity set is unchanged. The firm's
project choice is either non-observable or non-contractible. Let n"'<[r|Y-aX]/[r|-a]<Y.
Under these parametric conditions the following result can be derived in the case of debt
financing.
Result 3: There exists a 9 A e(0,l) and a 9 D e(0,9 A ] such that both types of firms seek debt
financing and the type G borrower invests in the safer project if 9>9A. If 9D<9<9A, both
types of firms seek debt financing and the type G firm invests in the riskier project. If
9<8 D , neither type of firm seeks financing and the debt market fails.
Proof: Define 0 A ^[(î 1 -a)-(TiY-aX)^/[(T 1 Y-aX)(ri-O] and e D =pr'-Ç]/[a-Ç]. If 9>9 A , the
pooled interest factor r charged by the lender under the assumption that the type G
borrower chooses the safer project equals [9r)+(l-ö)^]"'. At this rate, the expected payoff to
the type G firm from choosing the safer project exceeds the payoff from choosing the
riskier project, i.e. r|(Y-r)>a(X-r). Furthermore, Y>r. Since Z>Y, both borrower types then
would seek debt financing at the pooling rate r and invest. If 9<6A, the expected payoff to
type G of choosing the riskier project is higher than the payoff of the safer project at the
pooling rate [0r|+(l-0)cj]"'. The type G firm therefore wants to switch to the riskier project,
and the market, rationally anticipating this, consequently charges an interest factor [0oc+(l9)Ç]"'. Both borrower types then choose to invest if X>[0a+(1-0)Ç]', i.e. if 9 E [ 0 D , 0 A ) . If
0<0 D however, X<[0a+(1-0)Ç]"', and the type G borrower does not want to invest. In this
case underinvestment occurs, and the market fails (see Result 1). Finally, under the
parametric conditions stated above, it can easily be seen that 0 A e(O,l) and 9D<9A.

G

From Result 3 it is clear that adverse selection may result in 'risk shifting' moral hazard

Observe that in this example £Z<1 and <xX>l, i.e. the type B borrower's project has a negative
expected NPV and the type G borrower's riskier project has a positive expected NPV. Later in this chapter
we vary the attractiveness of the respective borrower types' investment opportunities (see the parametric
conditions that are stated for each model structure).
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and overinvestment moral hazard and/or in underinvestment moral hazard, dependent on
the quality of the pool of borrowers and the investment opportunities that are available in
the economy. If the quality of the borrower pool is relatively high, the type G borrower
chooses the better, safer project at the pooling interest rate r. Observe that the type B
borrower invests in a negative NPV project (overinvestment). If the adverse selection
premium in the interest rate increases, however, the riskier project becomes relatively more
attractive. For a sufficiently high interest rate the type G borrower switches to the riskier
project (risk shifting or 'asset substitution'). Since the lender rationally anticipates this, the
pooling interest rate that he charges the borrower will increase. For intermediate quality of
the borrower pool both borrower types would still seek financing at this higher interest
rate. If the quality of the borrower pool is too low, however, the type G borrower will not
find it worthwhile to invest, because the payoff from investing would completely accrue to
the debtholders. In this case underinvestment occurs due to a debt overhang problem (see
later). A lender who rationally anticipates that in this case only lower quality firms would
seek financing will then adjust the interest rate even further. This makes financing also
unattractive for the lower quality firms, and ultimately results in a total market breakdown.
Another moral hazard problem on the side of a firm which will be aggravated by
adverse selection is 'effort aversion' moral hazard. Effort aversion moral hazard occurs if a
firm's manager has lower than first best incentives to exert effort in order to improve firm
performance, since he only partially shares in the benefits from doing so, but fully bears
the (private) costs9. This type of moral hazard can be illustrated by endogenizing the
success probability of the borrower's project. For example, assume that the type G firm has
to make an unobservable effort choice in case of investment in the safer project. We
assume that the choice of an effort level e results in a success probability n(e) for the
project, with r\(fl)=r\, r|'(e)>0 and n"(e)<0, and incurs (private) costs equal to e. In the case
of complete selffinancing, the firm's manager optimizes his expected net payoff r|(e)Y-e,
and the optimal (first best) effort level satisfies r|'(e)=Y"'. With outside debt financing at an
interest rate r, the manager maximizes n(e)(Y-r)-e. Observe that in this case the manager
only benefits from effort exertion if Y>r. Given the interest rate r set by the lender, the
effort level chosen now satisfies r|'(e)=(Y-r)"1>Y"1, and consequently is lower than first

Effort aversion moral hazard therefore is the mirror image of 'perquisites consumption'. In the case of
perquisites consumption a firm's managemer enjoys excessive perks, because he benefits fully from these
perks, but only partially bears the costs (see e.g. Jensen and Meckling (1976)). Both agency problems
increase with the proportion of outside financing.
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best. Since r\'(e) decreases in e, it can easily be seen that a higher (pooled) interest rate r
results in a higher deviation from the first best effort level which is chosen in the case of
selffinancing.
Finally, reporting moral hazard may occur. This problem is relevant if the cash flow
generated by a firm's project is unobservable and/or non-verifiable, and thus cannot be
contracted upon. In this case, a firm's manager always has an incentive to report low cash
flows and to forego repayments to the capital supplier. As a consequence, capital suppliers
are not willing to extend financing. It is obvious that this again results in underinvestment.
From the exposition given above it is clear that informational problems may distort
investment efficiency on the side of the firm, and thus may frustrate an efficient allocation
of capital in the economy. Table 1 in Section 3 classifies the informational problems
discussed in this section. Different types of firms differ in the informational problems they
pose for their financiers, both in the initial stage of financing and in the post funding stage.
Informational problems may also fluctuate over the life-cycle of the firm. Informational
problems tend to be particularly severe for small (and young) firms with firm-specific
assets (e.g. R&D firms). Such firms are generally characterized by a lack of track record
and a low visibility (i.e. these firms have a low 9 and/or show a high variability of 8's in
the industry). These firms also tend to be riskier and have a wider scope for discretionary
behavior (i.e. moral hazard).
The informational problems which arise in conjunction with external financing are
affected by the type of financial contract chosen (debt, equity or mezzanine financing) and
the contract features (e.g. collateral, different types of covenants). Furthermore, the type of
capital supplier (banks, venture capitalists, or the financial market) is important. Different
capital suppliers serve a potentially different role in dealing with these informational
problems, and as a consequence may have a different impact on a firm's cost of funding
and its investment behavior. Below we will describe how each of the two dimensions
'contract type and features' and 'type of capital supplier' could mitigate the adverse effects
of asymmetric information on a firm's investment decisions (e.g. by increasing the
availability of capital and/or by lowering its price). The Tables 1 through 4 later in this
chapter give an overview of these arguments and will link them to specific characteristics
of the firms seeking (external) financing.
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3 Solutions to Informational Problems: Financial Contracting
3.1 Solutions to Adverse Selection
In order to mitigate the adverse effects of ex ante information asymmetry in the
financial market and the mispricing of financial claims by financiers, firms may follow a
'pecking order' or financing hierarchy in the funding of their investment projects (see
Myers and Majluf (1984)). This is particularly relevant if firms cannot directly and credibly
signal the quality of their assets and investment projects to outside financiers (see later).
Firms then may prefer to finance their projects internally by retained earnings or other
forms of financial slack10. If a firm's financing needs cannot completely be satisfied by
internal sources of funds and external financing is required, the firm prefers debt to equity,
since debt is less informationally sensitive (and thus is less subject to mispricing). Hence, a
better quality firm would subsequently issue riskless debt, risky debt, mezzanine financing,
and - only as a last resort - equity. The choice of the type of financial claim used by the
firm thus can serve as a signalling device with respect to the quality of the firm's investment projects. Since higher quality firms do not want to issue underpriced shares, and
lower quality firms have an incentive to issue overpriced securities, an equity issue could
be interpreted by the market as a signal that the issuing firm is of low quality. Higher
quality firms therefore prefer internal financing or outside debt. In the context of the model
structure presented in Section 2 this argument can be illustrated as follows.

Choice of Contract Type as a Solution to Adverse Selection Problems (Pecking Order
Theory)
We again assume that the type G firm can invest in a project with a success probability r|
and a (partially contractible) end-of-period cash flow Y and has assets with a market value
equal to G. The type B firm's project has a success probability %, a (partially contractible)
end-of-period cash flow Z>Y and assets with a market value equal to B<G. The amount of
financial slack present in the firm is denoted by S>0. We assume that both types of firms
are currently all-equity financed. Let nY>ÇZ>l, i.e. both types of firms have an investment

10

A very interesting new strand of literature has emerged which focuses on the benefits of internal
financing and internal capital markets in mitigating informational problems and investment distortions within
(one-divisional or multi-divisional) firms. This literature will be discussed in Chapter 4.
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project with a positive expected NPV". The following result then can be derived.
Result 4: In the case of equity financing, there exists a separating equilibrium in which a
type G firm does not want to issue equity and invest (underinvestment), whereas the type B
firm wants to issue equity and invest if 0<6E. In the case of debt financing, underinvestment occurs if 9<8D, with 8D<9E. Both 9D and 0E decrease with the amount of financial
slack S available to the firm before investing in the new project.
Proof: Define 9D and 9E as in Result 1 respectively Result 2 of Section 2. Then it can
easily be seen that (l-ß)(G+r]Y)<G for 9<9E and ß equal to [0(G+nY)+(l-9)(B+^Z)]1. The
type G firm thus does not want to invest in the positive NPV project if 0<9E (underinvestment). Since only the type B firm would be willing to seek external equity financing at the
pooling terms ß, the market would adjust its financing terms and require a stake equal to
1/[B+ÇZ] in a firm which issues equity. Since (1-1/[B+ÇZ])(B+ÇZ)>B for ÇZ>1, the type B
firm then wants to issue equity and invest. The proof in the case of debt financing is
analogous. By comparing 9D and 9E for the parametric conditions imposed in this example,
it can easily be shown that 9D<9E if G>B. The underinvestment problem therefore is less
severe in the case of debt financing. If a firm has a positive amount of financial slack S,
the capital supplier's zero profit constraints in the case of debt and equity financing rewrite
to [9Ti+(l-9)Ç]r = (1-S) and [0(G+r]Y)+(l-9)(B+CZ)]ß = (1-S) respectively. From
rearranging terms and taking the partial derivatives of r and ß with respect to S, it can
easily be seen that 9D and 9E decrease monotonically in S. Finally, observe that for S=l the
region of 0 for which underinvestment occurs is empty. That is, if a firm has sufficient
internal slack, all projects with a positive expected NPV would be undertaken.
D
The opportunities for using internal equity as a financing source depend on the
stage in a firm's life-cyle and on the firm's possibilities to build up financial slack. New
and information-problematic start-up firms which generate low cash flows in the beginning
of their life-cycle and investment activities (e.g. R&D-firms), as well as growth firms, will
be more restricted in this respect than more mature firms which generate more stable cash
flow patterns.
In the case of debt financing, adverse selection problems (and credit rationing) may

11

Observe that we now assume (in the spirit of Myers and Majluf (1984)) that a type B borrower has a
positive NPV project, i.e. £Z> 1.
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be reduced by firms posting collateral (see e.g. Bester (1985)). Since a lender can seize
collateralized assets in the case of default, the use of collateral reduces the competitive
nominal interest rate charged by the lender (note that collateralization therefore may also
mitigate moral hazard (see e.g. Boot, Thakor and Udell (1989)). Furthermore, by posting
collateral firms may credibly signal their quality to the market. That is, by choosing a
secured loan viable borrowers can separate themselves from lemons, since the latter would
suffer too much from the more likely loss of their collateral. This intuition can be
illustrated as follows.
The Use of Collateral as a Solution to Adverse Selection in the Debt Market
We now assume that the borrower's assets have an end-of-period market value of 0 0 . A
lender can offer two types of lending contracts to a borrower: uni-dimensional (unsecured)
contracts, which are characterized by an interest rate only, and two-dimensional (secured)
contracts, which specify both an interest rate and a collateral amount C. In the case of a
secured loan the lender can seize the borrower's (project) assets if default occurs, and
subsequently can sell these assets for an amount equal to cC, with c<l. Let -nY>ÇZ>l. In
this setup we can derive the following result.
Result 5: There exists a separating equilibrium in which a type G borrower chooses a
secured loan and the type B borrower chooses an unsecured loan if [r|-Ç]/[r|-Ç(r|+(l-r|)c)]
< C < h-4]/[(l-Tl)(l-c)C].
Proof: Observe first that the pooling interest factor of a secured loan in a competitive
market equals [l-[e(l-T|)+(l-9)(K)]cC]/[er|+(l-e)Ç], and is smaller than [9TI+(1-6)Ç]-1, the
pooling rate for an unsecured loan, for all C>0. The full information rate for an unsecured
loan to a type B borrower would equal Ç"', whereas the full information rate for a secured
loan to a type G borrower equals [l-(l-r|)cC]/ri. The conjectured separating equilibrium
then exists if the two borrower types do not envy each other's contract choices in
equilibrium. A type G borrower (weakly) prefers a secured debt contract over an unsecured
contract if T\(Y-[\-(\-T\)CC\IT\)
- (1-T|)C > r\{Y-%A), i.e. if C<[r|-Ç]/[(l-ri)(l-c)Ç]. A type B
borrower prefers an unsecured contract over a secured contract if Ç(Z-Ç"') > Ç(Z-[1-(1r|)cC]/r|) - ( K ) C , i.e. if C>[ri-Ç]/[r|-Ç(ri+(l-r|)c)]. Observe that in this equilibrium the
type B borrower does not mimic the type G borrower's contract choice, since he would
lose his assets with a higher probability. Finally, observe that the existence of a separating
equilibrium becomes more likely if the value of the borrower's assets to the lender is
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sufficiently high, i.e. if c is sufficiently large. Otherwise, both borrower types issue an
unsecured loan at the pooling rate [9T|+(1-9)^]" 1 .

D

The possibilities for pledging collateral depend on the specificity of a firm's assets
and on the industry in which the firm operates, since both will affect the value of c. It may
not always be possible for borrowers to collateralize loans, especially for start-up firms
with intangible assets. Furthermore, the liquidation value of the firm's assets (i.e. cC) may
depend on industry conditions, i.e. the price resulting from sale of (collateralized) assets
may be lower during industry- and/or economy-wide recessions (see e.g. Shleifer and
Vishny (1992)).
Another potential self-selection device in the case of debt financing is the choice of
the loan maturity by a firm (see e.g. Flannery (1986) and Diamond (1993)). High quality
firms could separate themselves from lower quality firms by choosing and repaying shorter
maturity loans. The possibility to use this self-selection device again depends on the cash
flow pattern associated with a firm's investment projects. The following model structure
demonstrates the function of loan maturity as a signalling mechanism.
Loan Maturity Choice as a Solution to Adverse Selection in the Debt Market
In order to address the borrower's loan maturity choice, we extend the basic model
structure presented in the previous section to two periods. We assume that the type G
borrower can invest in the safer project in the first period, and contingent upon success,
can invest another $1 in a project which generates a second period cash flow of R>1 with a
probability 1 '2. The type B's investment project generates an end-of-period cash flow 0 in
both periods13. The lender can offer two types of contracts: a long-term (two-period)

12
We assume here that the cash flow Y > 1 will be (partially) consumed at t = 1, and thus is not
sufficient to finance the type G borrower's second period investment project. An amount of $1 of external
financing is therefore needed at t = l . Another way of modeling this is by assuming that the second period
investment outlay I is larger than Y, and that R > I (see also Petersen and Rajan (1995) and Section 4.1 of
this chapter).

That is, we assume that £ = 0 . This assumption is made for simplicity reasons only, and ensures a
perfect revelation of the borrower type after one repayment period. In the more general case with £ > 0 ,
Bayesian updating takes place more gradually. In that case the posterior probability assessment of the lender
that a borrower which repays his debt after one period is of type G equals 0T)/[0r; + (l-0)f] > 0. For details,
see e.g. Diamond (1989) and Diamond (1991). Observe that under the assumption that £=0, a type B
borrower will always want to mimic the type G borrower's contract maturity choice, since the firm
otherwise perfectly reveals itself as a type B borrower, and thus will not be able to obtain financing at t = 0 .
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contract and short-term (one-period) contracts. With a long-term contract the repayment on
the loan needs to be made at the end of the second period (at t=2). The lender therefore
cannot learn from the repayment behavior of the borrower at t=l. Short-term contracts need
to be repaid and renewed after each period. Since with short-term contracts a lender can
observe whether repayment on the loan is made or not, he can update his beliefs with
respect to the borrower's type at the end of the first period, using Bayes' Rule. This
information then can be used in determining the second-period interest rate. At t=0 each
borrower type decides how much to borrow and chooses the maturity of the loan. The
following result now can be derived.
Result 6: Both borrower types will prefer to borrow $1 using a short-term debt contract at
t=0. At t=l the type G borrower will receive $1 of short-term financing at the riskfree rate,
and the type B borrower will not be financed14.
Proof: Given both borrower types' maturity choices, the first period pooling rate charged
by the lender for a short-term contract in a competitive capital market equals (Sn)"1. Since
only a type G borrower can repay this loan at t=l, the lender has a posterior probability
assessment that a repaying borrower is of type G with a probability 1. The interest rate
charged for the second period short-term contract, conditional on first period repayment,
then equals 1. If no repayment occurs at the end of the first period, the lender would deny
the borrower a second-period loan. We now need to verify that both borrower types prefer
a short-term contract at t=0 over a long-term contract at the pooling rate r. For a type B
borrower this is obvious (see footnote 13). Since with long-term debt financing the lender
doesn't learn about the borrower's type at the intermediate date, and the riskfree interest
rate equals 0, borrowing $1 long-term at t=0 and subsequently $1 short-term at t=l is
equivalent to borrowing $2 long-term at t=0 (see also Rajan (1992)). The pooling interest

We furthermore assume that, although type B's t=l cash flow equals 0 with a probability 1, a type B
borrower will still (weakly) prefer to receive the $1 of external financing at t=0 over no financing, for
example because he can divert (part of) this cash flow for private consumption (this is similar to the
approach taken in e.g. Petersen and Rajan (1995)) or because the type B borrower derives (non-modeled)
private control rents from investing (see e.g. Boot and Thakor (1997)).
14
As indicated above, the focus in this setup is on a pooling equilibrium with respect to the borrower's
maturity choice. Information revelation thus takes place through a borrower's repayment behavior. We could
also construct a model setup where the borrower types separate in the beginning (at t=0) through their
contract choices. In that case (which for our purpose is less instructive) both borrower types would borrow
at the full information rate corresponding to their type. See e.g. Diamond (1991) for details.
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factor for a long-term debt contract then equals 2(0T|)"1. A type G borrower then prefers
short-term financing over long-term financing if r|(Y-(er))"'+R-l) > T|(Y+R-2(8T|)"1). It can
easily be seen that this condition is satisfied for all 9 and T|e [0,1].
•
In the case of equity financing, (risk averse) firm managers could attempt to
credibly signal the quality of their firms' assets to less informed outside investors by
retaining a substantial stake in their own firm (and thereby giving up diversification
benefits in their own investment portfolios; see Leland and Pyle (1977)).
In the solutions to the adverse selection problems discussed so far, better quality
firms try to credibly communicate their private information by their choice of contract type
and/or contract features. It may however not always be possible (or desirable) for firms to
signal this information, for example because the revelation of proprietary information may
benefit their competitors (see e.g. Myers and Majluf (1984), Bhattacharya and Chiesa
(1995) and Yosha (1995)). In this case information production by the capital supplier may
be necessary to resolve informational problems and to prevent market failure (see Section
4).
3.2 Solutions to Moral Hazard
Potential agency problems associated with the use of debt financing that have an
impact on the investment behavior of a firm are underinvestment moral hazard (in projects
and/or managerial effort), excessive risk taking (risk shifting or asset substitution moral
hazard) and overinvestment moral hazard (see Jensen and Meckling (1976), Jensen (1986)
and Myers (1977)). Underinvestment moral hazard occurs if a firm is relatively highly
levered (i.e. has a debt overhang). If a firm's manager acts in the interest of the firm's
current shareholders, he may then forego favorable investment projects, because the returns
generated by these projects would mainly be captured by the lenders. Similarly, high
leverage may induce risk shifting. That is, the manager of the firm may have an incentive
to change the firm's investment strategy towards riskier projects, thereby diluting the value
of the firm's debt (this is due to limited liability and the residual claim nature of equity).
Overinvestment occurs in this context if these risk shifting incentives result in the acceptance of projects with a negative expected NPV.
These conflicts of interest between shareholders and debtholders may be mitigated
by the use of collateral and covenants in debt contracts. Both contract features can reduce
the borrowing firm's nominal funding rate in a competitive market, and as such improve
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(ex post) incentives (see also Result 3). The benefits of collateral have been discussed in
Section 3.1. Covenants may be either negative or affirmative. Negative covenants restrain
the borrower from certain actions, such as spending more than a specified amount on
capital expenditures or dividends, or stipulate that measurable financial variables satisfy
certain criteria (e.g. minimum levels of capital). Affirmative covenants require a borrower
to meet certain standards, such as discharging contractual obligations and providing
information at regular intervals (see Carey, Prowse, Rea and Udell (1993)). Observe
however that, although covenants can be value-enhancing in resolving debtholder-shareholder conflicts, they could also be value-reducing, since they may limit a borrower's
flexibility in future decision making (see e.g. Berlin and Mester (1992)). The effectiveness
of the use of specific covenants therefore depends on the type of industry in which the firm
operates. The constraints in flexibility imposed by covenants may be relaxed through
implicit and explicit provisions for contract renegotiation between borrowers and lenders.
Information production by lenders and the potential renegotiability of debt contracts
therefore can reduce the drawbacks of covenants. We will come back to this later (see
Section 4.1 and Chapter 3).
Risk shifting and/or overinvestment problems associated with risky debt financing
can also be reduced through the use of conversion features in debt contracts and/or
warrants. These instruments give the debtholders the option to convert (part of) their claim
on the firm into newly issued shares (mezzanine financing). Warrants and convertibles
change the structure of the equity holders' residual claim, and as a consequence alter their
incentives to take risk (see e.g. Green (1984) and Stein (1992))15. The reason for this is
twofold. First, the option premium implicit in the terms of the debt reduces the nominal
interest rate required by lenders. Second, by issuing convertible debt or warrants the
current shareholders (partly) give away the benefits from risk-taking; if conversion occurs,
the debtholders get a fraction of the firm's equity, and the fraction of equity in the hands
of the current stockholders decreases. This dilution makes excess risk-taking less attractive.

Note the analogy between the equity of a levered firm and a call option, i.e. the equity claim in a
levered firm can be interpreted as a European call option on the value of the firm, with an exercise price
equal to the face value of the debt outstanding, and a maturity equal to the maturity of the debt (see e.g.
Merton (1977)). The value of this call option increases with an increase in risk. The difference between
warrants and convertibles is that the exercise of warrants results in a provision of new funds to the firm,
whereas a conversion of bonds into equity only changes the structure of the investor's claim on the firm.
Both contract types however will make the equityholder's claim on the firm more 'concave', and thus
mitigate excess risk taking incentives on the side of the manager.
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The following calibration of the basic model structure illustrates this argument.
The Use of Convertible Debt as a Solution to Asset Substitution (and

Overinvestment)

Moral Hazard
We again assume that a type G borrower can choose between two investment projects: a
safer project which generates a (partially contractible) end-of-period payoff of X with a
probability r|5, a (partially contractible) end-of-period payoff Y with a probability r|(l-o),
and a payoff of 0 with a probability (1-r)), and a riskier project which generates X with a
probability a, and 0 with a probability (1-a). Let r)Y>l>aX, a>T|8, with Se[0,1], and
furthermore let rf1 >[r|5X+ri(l-8)Y-aX]/[r|-a] 16 . The latter condition guarantees that the
type G borrower would invest in the riskier, negative NPV project in the case of straight
debt financing17. We again consider a two-period setting. At t=0 the firm seeks financing
and makes its investment decision, and the capital supplier sets the financing terms. At t=l
the capital supplier learns the end-of-period (t=2) cash flow (project value) to be generated
by the firm. At t=2 cash flows are realized and the capital suppliers are paid, if possible.
The type G firm can choose between issuing long-term straight debt and convertible debt.
With long-term straight debt, the firm pays the capital supplier the interest factor r at t=2,
conditional on project success. In the case of convertible debt the capital supplier has the
option to give up his debt claim r in return for a fraction y£[0,1] of the firm's equity, after
learning the end-of-period value of the investment project at t=l. We assume that the
current assets of the firm are completely equity financed. The following result shows that
the use of convertible debt can solve the asset substitution problem that is present in the
case of straight debt financing.
Result 7: If Max[(TiX)',[r|ÔX+Ti(l-ô)Y-aX]/[cxX]] < y < [nY+r^X-Y)]- 1 , the type G
borrower prefers to issue convertible debt and invests in the safer, positive NPV project.
With straight debt financing investment efficiency cannot be obtained.
Proof: Observe first that the parametric condition r|"'>[riSX+r|(l-ô)Y-aX]/[r|-a] guaran-

16
It can be shown that the set of parameter values of a, r/, 5, X and Y which satisfies these parametric
conditions simultaneously is non-empty. Furthermore, observe that the returns of the safer project still have
a higher expected value and a lower variance than the returns of the riskier project.
17
This assumption allows us to present the main argument without incorporating an adverse selection
premium in the type G firm's funding cost, and is made for simplicity reasons only.
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tees that the type G firm would choose to invest in the negative NPV project with straight
debt financing, even if the financier sets the interest factor based on the belief that the type
G firm chooses the safer project and charges rf1. That is, r ^ X - r f 1 ) + r)(l-5)(Y-r|"1) <
a(X-rf'). This results in asset substitution (and overinvestment) moral hazard. Since
financiers rationally anticipate this, the competitive interest factor that the firm could obtain
with straight debt financing equals a"1. In the case of convertible debt financing, we
conjecture that the convertible debtholder only wants to convert his debt into equity if he
learns that a high cash flow (project value) of X will be realized at t=2 (we will verify this
conjecture later on). This implies that yX>r>yY. The interest factor r at which the financier
then would break even in a competitive market satisfies r|5yX+T|(l-8)r=l, with r<n"'. The
debtholder's conjectured conversion strategy then is feasible if and only if [nX]"1 < y <
[r|Y+T|ô(X-Y)]"'. Under these conditions the type G firm (weakly) prefers the safer project
over the riskier project with convertible debt if T|Ô(1-Y)X + n(l-S)(Y-r) > ct(l-y)X, i.e. if
Y>[l-(nôX+Ti(l-ô)Y-aX)]/[aX].

Since

[l-(nôX+n(l-5)Y-aX)]/[aX]<[nY+nô(X-Y)]-'<l,

the firm's investment strategy and the debtholder's conversion strategies are consistent for
y > Max[(r|X)"', [r|ÔX+r|(l-5)Y-aX]/[aX]]. Finally, it can easily be seen that the type G
firm prefers to issue convertible debt over straight debt, since r|ô(l-y)X + r|(l-ô)(Y-r) >
aX-1 under these conditions.

fJ

The intuition behind Result 7 is that the use of convertible debt allows the financier to
(partially) share in the upside potential of project returns. This lowers the breakeven
interest rate charged by the convertible debtholder as compared to the case of straight debt
financing, and thus mitigates the firm's incentives to engage in risk shifting. If the equity
stake that convertible bondholders receive upon conversion is sufficiently high, asset
substitution can generally be ruled out completely18. The use of subordinated debt can be
rationalized analogously. Using a similar type of argument, the combination of debt and
warrants can be shown to reduce underinvestment moral hazard (see Chiesa (1992)). Firms
that are subject to potentially severe moral hazard problems due to unfavorable lending

18
Observe that in our example the stake y that convertible debtholders receive cannot be too high. This
is due to the stylized nature of our model (in particular, the discrete 'three-state distribution' setting). The
reason is that for a relatively high value of y the convertible debtholders would always want to convert their
debt into equity in the case of a positive project value, i.e. 7 Y > r . In that case, the claim that the convertible
debtholder gets is essentially equivalent to an equity claim, and the riskier project will always be preferred.
For an exposition of the benefits of debt and warrants in a setting with a continuous cash flow distribution,
see Green (1984).
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terms thus may prefer mezzanine-financing, or may need to be financed through equitytype of financial claims.
Another contracting solution to moral hazard problems associated with debt
financing is the use of long-term loan commitments (see e.g. Boot, Thakor and Udell
(1987) and Boot, Greenbaum and Thakor (1993)). Loan commitments are contracts which
give the borrower an option to borrow up to a certain loan amount in the future at a
predetermined interest rate. With a loan commitment, a lender can promise to lend at an
interest rate that is low enough to deter moral hazard on the side of the borrower. The
lender's compensation for this promise is a commitment fee, which is generally paid
upfront by the borrower. Since the borrower treats this fee as a sunk cost at the time the
investment decision is made, this fee does not adversely affect a borrower's investment
incentives. Loan commitments often need to be customized to a borrower's specific needs.
These contracts therefore are most effectively offered by banks (see Section 4.1 and also
Chapter 3). The following example illustrates the beneficial incentive effects of the use of
loan commitments.
The Use of Loan Commitments as a Solution to Asset Substitution (and Underinvestment)
Moral Hazard
We again consider a two-period model structure. At t=0 a type G borrower knows that he
has the opportunity to invest in either the safer project or the riskier project at t=l. The
type B borrower's investment opportunity generates a (partially contractible) cash flow Z
with a probability Ç, and 0 otherwise, with ÇZ>1. We assume that the lender does not
know the fraction of type G borrowers in the borrower pool at t=l at the outset. The
realization of this fraction at t=l can either be 9 or 9>9, both with an equal probability19.
The lender can offer the borrower either a spot loan at t=l, or a loan commitment contract
at t=0. With a loan commitment contract, the borrower pays an initial fee f at t=0 in
exchange for the option to borrow $1 at t=l at a predetermined interest rate. The borrower
chooses between these two financing options and makes his investment decision at t=l. We
assume

that

0

and

9

satisfy

Z>Ç- 1 >[9a+(l-9)Ç]- 1 >X>[er|+(l-G)Ç] 1 >Y>[r|Y-aX]/[r|-

a]>[8ri+(l-9)a]" 1 . Under this condition the following result can be derived.

19
The quality of the borrower pool at t = l could for example depend on some exogenous factor (or an
exogenous 'shock'), which for simplicity reasons has not been modeled. This approach is equivalent to
assuming that the future spot interest rate is stochastic (see e.g. Boot, Thakor and Udell (1989), Boot,
Thakor and Udell (1991) and Boot, Greenbaum and Thakor (1993)).
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Result 8: In the case of spot contracting at t=l, the type G borrower invests in the safer
project only if 9=0. If 8=9, underinvestment occurs. With a loan commitment contract,
investment efficiency occurs both for 9=0 and 9=9.
Proof: First, consider the case of spot contracting at t=l. If 9=0, the pooling interest rate
charged by the lender under the assumption that the type G firm chooses the safer project
equals [9r|+(l-9)Ç]"'. Under the parametric condition stated above, however, the type G
borrower would prefer the riskier project at this pooling rate. Since the market anticipates
this, the competitive interest rate charged if 9=0 would equal [0a+(l-9)Ç]"'. Since this
interest rate is larger than X, the type G borrower then would refrain from financing and
forego investment. In this case, only the type B borrower would invest, and underinvestment occurs. If 0=0>0, the pooling rate [0ri+(l-9)Ç]"' would be sufficiently low to induce
the type G borrower to invest in the safer project. In order to prevent underinvestment for
0=0, the lender could offer the borrower a loan commitment which enables the borrower to
borrow $1 at an interest factor [r]Y-aX]/[r|-a]. At this interest factor the type G borrower
is indifferent between the safer and the riskier project. The type G borrower would exercise
this option if 0=0, and thus would (weakly) prefer the safer project. If 9=9, the borrower
leaves the loan commitment unexercised, and borrows at the t=l spot interest rate of
[9-n+(l-9)Ç]"'<[r|Y-aX]/[Ti-a]. With a loan commitment, investment efficiency thus can be
completely restored. In order to break even in a competitive market, the lender needs to
charge a fee f at t=0 to recoup the expected loss from 'subsidizing' the borrower if 9=9. It
is straightforward to derive that this fee f equals '/2[l-[9ri+(l-9)^][r|Y-aX]/[r|-a]]. Observe
finally that, since the type G borrower would treat the commitment fee as a sunk cost when
he makes his investment decision, this fee does not affect the borrower's project choice. •
Underinvestment problems stemming from a debt overhang, finally, can be reduced
if a firm can issue debt with a shorter maturity and/or a higher seniority (priority) than its
existing debt claims (see Myers (1977) and Boot and Verheyen (1997) for an exposition).
Whether this is possible, however, depends on the stringency of the covenants present in
the firm's existing debt contracts.
Agency problems associated with equity financing are overinvestment (or 'empire
building'), reporting moral hazard, effort aversion moral hazard and perquisites consumption. The latter two types of moral hazard have been discussed in Section 2. Overinvestment moral hazard generally occurs in larger, more mature corporations, which generate
high free cash flows (financial slack), but have few value-enhancing investment opportuni35
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ties. In this case managers may prefer to increase their private benefits from controlling the
firm by investing the free cash flows in negative NPV projects, instead of paying them out
to the shareholders. This problem may be mitigated by reducing the free cash flows at the
manager's discretion, for example through issuing debt claims. By issuing debt the manager
commits to service the debt whenever possible, since he loses his control benefits in the
case of default. In addition, debt financing forces the manager to increase his efficiency in
managing the firm ('control hypothesis of debt', see Jensen (1986)). The agency costs of
equity increase with the fraction of outside equity financing. Investment inefficiencies
arising from conflicts of interest between shareholders and managers therefore can be
reduced by increasing the amount of debt, or by the managers otherwise committing to
behaving in the interest of the shareholders20. Furthermore, firms which suffer from these
types of moral hazard problems may prefer to be monitored by outsiders (see Section 4). A
firm's incentives to engage in reporting moral hazard in the case of outside financing
finally may also be curbed by the use of debt contracts (see e.g. Townsend (1979) and
Diamond (1984)). The intuition here is that a manager may lose substantial private benefits
of control, or the firm's assets are liquidated, if the firm is detected to unjustifiably (or
strategically) default on its debt.
In the exposition of the financial contracting solutions given above, we have shown
that financial contracts may be designed to mitigate specific informational problems and
investment distortions, and hence can reduce a firm's cost of funding and/or increase the
availability of capital (by making market failure less likely). Table 1 briefly summarizes
these arguments and links them to the characteristics of a firm's assets and the different
types of incentive problems.
4 Solutions to Informational Problems: The Firm's Funding Source Choice
In our discussion so far, the focus has been on the firm's manager trying to either
reveal his private information to the financier, or to commit to desired behavior ex ante
('bonding') by his choice of financial contract. Information asymmetry can also be reduced
if the capital supplier produces information on the borrower. Different capital suppliers
perform different roles in dealing with informational problems, and therefore may have a

A large strand of literature analyzes how incentive problems between managers and shareholders can
be attenuated through the use of managerial compensation mechanisms, see e.g. Harris and Raviv (1979),
Holmström (1979), Holmström and Milgrom (1993) and Milboum (1997). We will discuss this literature in
some detail in Chapter 4.
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different impact on a firm's cost of capital and on the availability of financing to firms in
the economy. In this section we will concentrate on the informational role of the capital
supplier and discuss the interactions between firms and three different types of financiers:
banks, investors in the financial market and venture capital firms.
4.1 Bank financing
The existence of banks (and other financial intermediaries) can be viewed as an
institutional response to the inability of market-mediated mechanisms to efficiently resolve
informational problems (see e.g. Bhattacharya and Thakor (1993)). Banks invest in
information production in order to screen prospective borrowers ex ante and/or to monitor
them ex post (see Leland and Pyle (1977), Diamond (1984) and Ramakrishnan and Thakor
(1984)). By constructing large and well-diversified portfolios, banks can perform these
activities in a more cost-efficient way than individual investors in the financial market by
preventing free-riding problems and a wasteful duplication of information production. The
information produced by banks furthermore may be cross-sectionally and/or intertemporally
reusable (see Chan, Greenbaum and Thakor (1986)). The bank's screening and monitoring
role is particularly beneficial for relatively new borrowers without well-established
reputations in the credit market, and for firms with a wide scope for discretionary behavior.
Since these firms would face unfavorable financing terms in the market, loan monitoring
may be needed to prevent risk shifting, overinvestment and/or underinvestment moral
hazard. Firms with a good public track record on the other hand would prefer to issue debt
in the financial market. Since such firms can obtain financial market financing at favorable
terms, they are less inclined to engage in moral hazard. These firms therefore do not want
to compensate a bank for the costs of (ex post) information production, and prefer
'cheaper' financial market financing (see e.g. Diamond (1991)).
An important feature of bank financing is that it may allow for the development of
long-term customer relationships and commitments between borrowers and lenders. This
may mitigate information asymmetries along several dimensions. A borrower may be
prepared to reveal proprietary information to his bank, while he would never disseminate
this information to the financial market, and hence to his competitors (see e.g. Bhattacharya
and Chiesa (1995) and Yosha (1995)). Furthermore, a borrower's main bank may gain
unique information on a borrower through the observation of his checking accounts. A
bank might also be more receptive to information because of its role as enduring and
dominant lender, and thus may have better incentives to invest in information acquisition.
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While this is costly, the substantial stake that the bank has in the funding of the borrower,
and its enduring relationship - with the possibility of information reusability over time increase the value of information to banks (see e.g. Chan, Greenbaum and Thakor (1986)
and Boot and Thakor (1998)).
A frequently mentioned benefit of the development of bank-firm relationships is
that such relationships enable the bank and the borrowing firm to intertemporally share
surplus by 'smoothing' interest rates. This may increase a bank's willingness to finance
credit-constrained (in particular young and distressed) firms, since the bank may be able to
capture the benefits from funding or 'subsidizing' a firm in an early stage of the relationship in a later stage of the lending process (see e.g. Petersen and Rajan (1995) and Allen
and Gale (1996)). This argument can be illustrated as follows.
Multi-Period Bank-Firm Relationships and Intertemporal Smoothing of Interest Rates
We again consider a two-period version of the basic model of Section 2. In the first period
the type G borrower can choose between the safer and the riskier project presented earlier.
Conditional upon first period success, the type G borrower has a project in the second
period which requires an investment outlay of I>X>Y>[9r|+( 1-8)4]"', and generates a
payoff of R>I with a probability 1. The second period investment project therefore requires
new outside financing at t=l. The type B borrower's first period investment opportunity set
is unchanged. Type B thus has a project which generates a cash flow of Z with a
probability Ç, with ÇZ<1. The type B borrower's second period investment project
generates a payoff of 0 with a probability 1. The borrower can enter into a one-period or a
two-period lending relationship with an outside capital supplier2'. For now, we assume
that this outside capital supplier is a bank which invests in monitoring and therefore will
learn the borrower's type at 1=1. If the borrower doesn't repay his first period loan at t=l,
the bank can liquidate the borrower's assets. For simplicity, we assume that the liquidation
value L of the assets equals 0. The bank has some market power over the future project
(see later), and thus has the possibility to extract some rents Me(0,(6r|)"') in the second

21
Observe that this choice is not equivalent to the choice between short-term and long-term contracts.
In fact, analogous to the proof of Result 8 it can be shown that both borrower types would choose short-term
contracts in a pooling equilibrium at t = 0 . The decision that the borrower needs to make is whether to
borrow from the same lender in both periods or not.
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period22. All cash flows are assumed to be partially contractible (see footnote 4). The
following result now can be derived.
Result 9: In the case of a one-period bank-firm relationship credit rationing occurs for
8<9 D (see Result 3). In the case of a two-period bank-firm relationship, the bank can also
accommodate borrowers with 8e[0R,0 D ). Furthermore, there exists a 6 R € [ 8 ° , 8 A ) such that
asset substitution moral hazard is prevented for 8e[8R,0 A ) (see Result 3). Both 8° and 8£
decrease monotonically in M.
Proof: For the first part of Result 9 see the proof of Result 3 in Section 2 (with 9 D and 8A
as defined there). Since the bank needs to break even in each period, the first period
pooling interest rate charged by the bank for 8<8 D induces moral hazard on the side of the
type G borrower, which in turn causes the debt market to fail. For the second part of the
proof,

define

8^[l-^X]/[(a-^)X+aM]

and

8^[(r 1 -a)-(i 1 Y-aX)y/[(T 1 -g( 11 Y-aX)+(r 1 -

a)nM]. In the case of a two-period bank-firm relationship, the bank needs to break even
over a two-period time span, i.e. the bank's zero profit constraint can be written as [0n+(l6)Ç]r + 8T|(I+M-I) = 1. The first period pooling interest rate charged by the bank thus is
equal to [l-8riM][er|+(l-e)y- 1 . For 0>0£ this interest rate is smaller than [r|Y-aX]/[r|-a],
the interest rate for which the type G borrower would be indifferent between the safer and
the riskier project, and the type G borrower consequently would invest in the safer project.
Since 0£<0A, asset substitution moral hazard is reduced in comparison with the one-period
relationship case. For 8 < 9 R < 0 D the type G borrower prefers the risky, but still positive
NPV project, and the bank charges a pooling rate [l-8aM][9a+(l-8)^]"'. If 8<6R, this
interest rate is larger than X, and the type G borrower consequently does not want to
invest. Analogous to Result 3 in Section 2 it can be shown that in this case the debt market
breaks down. Finally, by differentiating 8° and 8£ with respect to M, it can be shown that
both are monotonically decreasing in M.

•

The intuition behind Result 9 is that in a two-period bank-firm relationship the bank has
the possibility to overcome incentive problems (risk shifting and/or underinvestment moral
hazard) on the side of the borrower by offering a lower interest rate in the beginning of the
relationship. The benefits from doing so can then be internalized at a later stage.

In general, these rents could be the outcome of a bargaining game, which is not specified here (see
Rajan (1992)). For an illustrative numerical example, see Greenbaum and Thakor (1995), pp. 280-282.
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Consequently, the bank may be more willing to offer credit to new (or low 0) borrowers.
The higher the rents M that the bank can extract from future projects, the more the bank
can relax borrowers' credit constraints in the beginning of a bank-firm relationship.
A bank's financing terms can thus be tailored to the borrower's specific needs.
Analogously, the advancement of funds can be staggered or delayed, while confidentiality
concerning the borrower's financial condition and business operations can be maintained.
Firms that generate low actual cash flows, but have a high potential for future cash flows
(e.g. due to growth opportunities), may benefit from these long-term interactions. Since the
uncertainty about these firms' prospects may be high, investors in the financial market may
be forced to charge a high interest rate until this uncertainty is resolved. This could be
extremely distortionary to the firms' incentives and hence might result in the firm not
receiving credit at all (adverse selection causes moral hazard, which in turn may lead to
credit rationing; see Result 3 in Section 2).
The beneficial impact of the development of long-term customer relationships on
the provision of funding to viable corporations depends on the extent of concentration and
competition in credit markets. Creditors in concentrated markets will be able to extract
future rents from a borrower, and consequently may accept lower returns upfront23. This
allows more firms to be financed, and increases the availability of credit in the economy.
Competition in the credit market, on the other hand, may force banks to break even on a
period by period basis, and hence may be inimical to the formation of mutually beneficial
relationships between firms and lenders (in our model structure this is the case for M=0).
During the lending process, however, competition between lenders may be reduced if a
lender develops an informational monopoly (see e.g. Sharpe (1990)). In the context of the
model presented above this can be seen as follows. Assume that the bank learns the
borrower's type at t=l, whereas an outside capital supplier can only observe whether
repayment on the first-period loan has occurred or not24. Conditional on the borrower's

23

In this case the parameter M > 0 represents 'monopolistic' rents that could be captured by the bank,
even if information with respect to the borrower's quality is perfectly revealed to other, outside capital
suppliers at t = l (see Petersen and Rajan (1995) for an exposition of the case with £=0).
24

Note that we constructed the model in such a way that repayment on the first period loan would not
result in a perfect revelation of the borrower's type. This is the case if £ > 0 . Since we assume that the
lenders can liquidate the borrower's assets in the case of default - and under the assumption that liquidation
is observable - the absence of liquidation would be perfectly revealing in the case where £=0. This would
rule out the development of an informational monopoly on the side of the bank at t= 1.
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first period repayment behavior the outside capital supplier then updates its beliefs with
respect to the borrower's type, using Bayes' Rule, and assigns a posterior probability (i
equal to [6r|][8r|+(l-e)Ç]"' > 8 that a repaying borrower is of type G. The competitive
second-period interest rate that the outside capital supplier then can charge equals u"1. The
inside bank now can also charge this interest rate in the second period, without losing the
borrower to a competing 'outside' lender, and thus can extract rents M equal to p."'-l = (10)^(9^)"' > 0 from a type G borrower at t=l, even in a perfectly competitive credit market.
A potential drawback of (ex post) rent extraction by the bank however is that such
rent extraction may distort the ex ante allocation of credit in the economy and/or ex ante
investment incentives on the side of the borrower (see e.g. Sharpe (1990) and Rajan
(1992)). In fact, the former already occurs in the model described above (and therefore is
implicit in Result 9), since the type B borrower's investment project has a negative
expected NPV and thus should not be financed. Since 0R<9 D , the probability that a type B
borrower's project would get financed is higher in the case of a multi-period bank-firm
relationship than in a one-period bank-firm interaction. In order to explore the effect of ex
post rent extraction on the borrower's ex ante incentives, assume that the type G's
investment opportunity set is stochastic at t=025. That is, the borrower can either have a
safer (good) project which generates a certain payoff of Y at t=2 or a riskier (bad) project,
which pays off X with a probability a and 0 otherwise, with aX<l. The type G borrower
can influence the quality of his investment opportunity by exerting costly effort. The
choice of an effort level e incurs (private) costs equal to e and generates a good project
with a probability n(e), with n(0)=r|, r|'(e)>0 and n"(e)<0 (see also Section 2). With a
probability l-r|(e) the type G borrower finds a bad project. In the case of bank financing,
both the borrower and the bank learn the quality of the borrower's investment project at
t=l. Outside capital suppliers, on the other hand, do not invest in information production
and, as a consequence, do not learn project quality. At t=l the type G borrower's investment project can be liquidated for an amount Le(aX,l), irrespective of its quality. This
assumption ensures that it is first best optimal to liquidate a bad project at t=l and to
continue a good project. Since the type G borrower receives nothing in the case of
liquidation, it is obvious that he always wants to continue the investment project at t=l.
We focus on short-term debt contracts which are renewed at t=l. Let r|Y+(l-r|)aX>L. In
this case, an outside capital supplier would never liquidate the project at t=l. The interest

25

This adjustment of our basic model structure is similar to Rajan (1992).
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factor r charged by an outside capital supplier then has to compensate the capital supplier
for the inefficient continuation of a bad project, and satisfies n(e)r+(l-r|(e))ar=l. The
borrower's effort choice in this case satisfies r|'(e)[Y-r]=l. With bank financing, the bad
project would be liquidated at t=l. Since L>aX this would in itself decrease the interest
rate charged by the bank. However, the bank can also threaten to liquidate a good
investment project at t=l by not refinancing the first period loan, and thus can extract rents
equal to X[Y-L] from the borrower in the case he has a good project, with Xe(0,l)26.

The

type G borrower's optimal effort choice in case of bank financing then maximizes T|(e)(lX)(Y-L)-e,

and satisfies n'(e)=l/[(l-A,)(Y-L)]. It can now easily be seen that for X

sufficiently large the ex ante effort level chosen by the borrower is low, and may be lower
than in case of financing by an outside capital supplier. In choosing his financing source,
the borrower then trades off the benefit of ex post investment efficiency in the case of
bank financing with the adverse effect on the firm's effort decision. Some implications for
the firm's funding source choices following from these insights are that borrowers who
anticipate a sequence of very profitable future projects would abstain from bank financing
in order to prevent future rent extraction by the bank, whereas borrowers with poorer
projects would benefit from monitoring and thus would prefer bank loans. Observe finally
that some of the incentives distortions described above could be prevented by the use of
loan commitments in a multi-period bank-firm relationship (see Section 3). Furthermore,
reputational mechanisms in the financial market may curb the bank's incentives to engage
in excessive rent extraction (see e.g. Sharpe (1990) and Boot, Greenbaum and Thakor
(1993)).
Another distinctive feature of bank-borrower relationships is that such relationships
are generally less rigid than those normally encountered in the financial market. This
facilitates more informative decisions based on a better information flow between borrower
and lender. Bank-firm relationships can be viewed as mutual commitments based on trust
and respect. This would allow for the use of implicit (non-enforceable) long-term contracts
and commitments. Reputational mechanisms and information production are important for
sustaining such commitments (see Sharpe (1990) and Boot, Greenbaum and Thakor (1993)

The calculation of these rents relies on the implicit assumption that the type G borrower will not
switch to an outside capital supplier at t = l . This could for example be the case because the interest rate
charged by the outside capital supplier is relatively high. For an explicit analysis of competition between
informed and uninformed lenders at the intermediate date see Rajan (1992). The parameter X can be
interpreted as the degree of the bank's bargaining power.
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and also Chapter 3). Information asymmetries in the financial market, and also the noncontractibility of various pieces of information on the borrower could rule out the use of
alternative long-term capital market funding sources, as well as explicit long-term commitments by banks, in some circumstances.
The concentrated nature of bank financing furthermore facilitates renegotiations
between banks and borrowers. This allows for a qualitative use of flexibility, for example
in dealing with the arrival of new (potentially 'soft' or non-verifiable) information in the
post-contracting stage, and thus may enhance investment efficiency (see e.g. Berlin and
Mester (1992) and Chapter 3). Borrowers who are relatively high credit risks and about
whom information is more volatile therefore may prefer bank loans with stringent
covenants, since such loans more easily trigger mutually beneficial renegotiation, and these
borrower types are furthermore closely monitored by banks27.
In addition, bank loans are less subject to 'free-riding'-problems than bond issues or
other public capital market funding vehicles. This facilitates timely intervention in the case
of financial distress (see e.g. Germer, Scharfstein and Stein (1991))28. The following
model structure demonstrates this argument.
Renegotiation and Timely Intervention with Bank Financing
Consider the following simple two-period model structure. We assume that a borrower can
invest $1 in a project which generates a (partially contractible) t=l cash flow of Y with a
probability r\ (i.e. if a good state occurs) and K l with a probability l-rj (i.e. in the bad or
'distressed' state). In the distressed state this cash flow needs to be reinvested in the firm at
t=l in order to continue the project. Continuation of the project in the good state requires

The combination of covenants, monitoring and renegotiation may explain which types of borrowers
fund in different markets under different contract terms. In Carey, Prowse, Rea and Udell (1993) this is
denoted as the 'CMR'- or 'Covenants-Monitoring-Renegotiation'-paradigm, based on which the authors
present an outline for a theory of specialization of financial intermediaries.
28
An example of timely intervention has already been given in the model structure presented above
since a bank could liquidate a negative NPV project at an intermediate date, whereas an outside (less
informed) capital supplier wouldn't. In the model structure that follows, we focus on the differences in the
possibilities for renegotiation between banks and investors in the financial market when both types of
financiers are equally informed about the quality of the borrower's investment projects.
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no additional financing at t=l 29 . If the project is continued at t=l, it generates a certain
payoff (or value) of R>1 at t=2. Liquidation of the project at t=l yields the lender a payoff
of 0<L<R-I. Continuation of the project in the distressed state would therefore be optimal.
The project can either be financed by a bank, or by a large number of investors in the
financial market. In the case of financial market financing, we assume that each bondholder
holds an infinitesimally small fraction of the bonds issued by the firm. We furthermore
assume that the firm is financed with long-term (renegotiable) debt contracts. At t=l each
type of capital supplier needs to decide whether to reinvest the borrower's first period
interest payment in the distressed state in order to continue the project, or not. In this
context we can derive the following result.
Result 10: With bank financing the project will be (efficiently) continued in both states. In
the case of financial market financing the project will be liquidated in the distressed state.
Proof: If the good state occurs, the borrower makes his first period interest payment to the
lender, and the project is therefore continued. In the distressed state, the borrower cannot
fully pay his first period interest obligation. In this case the lender has the option to either
liquidate the project, or to forgive the first period debt repayment and reinvest I in the firm
in order to continue the project. With bank financing, debt forgiveness will occur and the
project will be continued, since R>L+I. In the case of financial market financing, however,
a holdout (or coordination) problem arises. That is, since each bondholder holds an
infinitesimally small fraction of the total number of bonds issued by the firm, he neglects
his influence on the probability that the borrower's first period debt obligation will be
forgiven. An individual bondholder who expects that the other bondholders will forgive the
borrower's first period interest payment will then not be willing to forgive debt and
reinvest his t=l debt claim, since holding out from reinvesting will yield him a higher
expected payoff conditional on project continuation. Since each bondholder will make this
tradeoff, debt forgiveness will be prevented, and the project will be inefficiently liquidated.
Finally, observe the analogy between this holdout problem and the free-riding problem in
the context of hostile takeovers (see Grossman and Hart (1980)).

D

A potential drawback of the concentrated nature of bank financing could be that

We assume here that the firm cannot obtain the amount I of financing needed at t= 1 from a new
capital supplier. A possible reason for this could be that a new capital supplier generally requires priority,
which may be prohibited by the current debt contract's covenants (see e.g. Boot and Verheyen (1997)).
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banks may suffer from a 'soft budget constraint' problem, i.e. borrowers may realize that
they can renegotiate with the bank ex post, which could give them perverse ex ante
incentives (see e.g. Dewatripont and Maskin (1995)). For example, borrowers that
anticipate that it is ex post efficient for a bank to refinance a loan in a bad state (e.g. in
order to (re)capture some of the payoffs from its original loan) may exert less effort ex
ante to prevent such a bad state from occurring. Decentralization of credit through financial
market funding then may be beneficial, because it creates coordination problems in
renegotiation. To see this, assume that the borrower in the model structure described above
can influence the probability of a good or a bad state occurring by exerting costly effort e
(as before). We assume that in the distressed state the t=l cash flow generated by the
project equals 0, and that continuation of the project will generate a cash flow of X>Y with
a probability a and 0 with a probability 1-a at t=2, with n(Y+R)>aX>l. As before, the
project generates a t=l cash flow of Y in the good state, and an additional t=2 cash flow of
R upon continuation. In addition, we assume that at t=l an additional $1 of external
financing is needed to continue the project, and that 0<L<ccX-l. Continuation of the project
in the bad state thus is socially efficient. We again focus on long-term debt contracts. Then
with bank financing, the bank will forgive the borrower's first period interest payment and
refinance the project in the distressed state, since this allows the bank at least a partial
expected repayment on its original debt at t=2. With financial market financing, renegotiation will fail (see Result 10), and the project would be liquidated in the bad state. Since the
borrower's payoff in the case of liquidation is 0, the borrower would consequently choose
a higher effort level with financial market financing in order to prevent the bad state from
occurring. That is, in the case of financial market financing the effort level chosen by the
borrower maximizes ri(e)[Y+R-(r+l)]-e and satisfies T|'(e)=[Y+R-(r+l)]"'. In the case of
bank financing, the optimal effort level maximizes r)(e)[Y+R-(r+l)]+(l-r)(e))(x(X-(r+a"1))e, i.e. ri'(e)=[Y+R-(r+l)-a(X-(r+a- 1 ))]- 1 . Since r)"(e)<0 the borrower therefore chooses a
lower effort level in case of bank financing30. The borrower's anticipation of (ex post)
renegotiation in the distressed state makes this state relatively more attractive, and therefore
distorts (ex ante) effort incentives. Using a similar idea, Wilson (1994) argues that the

30

Observe that in these expressions r represents the total interest payments made on the original t = 0
loan (i.e. the first and second period coupon payments plus the repayment of the face value of $1). In order
to prevent underinvestment we assume that Y + R > ( l + r ) , i.e. the total cash flows realized by the project are
sufficiently high to make investment worthwhile for the borrowing firm's shareholders. Also observe that the
second period interest rate that the bank would charge on the amount of refinancing in the distressed state
equals a"'.
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Main (Informational) Features of Bank
Financing

Applicability to Borrower Type

Cost-Efficient Information Production
*

Benefit: Ex ante screening and ex
post monitoring

New borrowers without credit reputation
('track record'), R&D-firms with scope
for discretionary behavior, firms in
'traditional' industries with scope for
moral hazard

Development of Long-Term Relationships
and Commitments
*

Benefit: Possibility to intertemporally share surplus ('intertemporal
smoothing')

Credit-constrained firms (start-up or distressed firms), firms with high growth
opportunities

*

Benefit: Credibility in offering
long-term loan commitments

Credit-constrained firms which are potentially subject to moral hazard
problems

*

Benefit: Confidentiality

R&D-firms with proprietary information

*

Drawback: Rent extraction due to
informational monopoly at intermediate date

Firms with poorer prospects for future
profits

Concentrated Nature Bank Financing
Facilitates Renegotiation and Refinancing
*

Benefit: Flexibility in dealing with
new information in post-contracting stage and timely intervention

Firms with relatively high credit risks
(and volatile information), firms with
need for flexibility, financially distressed firms, firms with small intrafirm incentive problems

*

Drawback: 'Soft budget constraint'
problem

Firms with small ex ante incentive problems

Table 2: Overview of Benefits and Drawbacks of Bank Financing
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resolution of severe intrafirm incentive problems in large corporations would call for 'hard
budget constraints', and thus financial market funding, in order to guarantee ex ante
efficient project selections. Smaller firms that are less subject to such incentive problems
would prefer bank financing to benefit from the flexibility of renegotiation.
The arguments described above also have implications for the seniority and maturity
structure of loan contracts offered by banks. A bank's incentives to produce information on
borrowers could be enhanced by giving the bank a more junior claim on the firm, whereas
the possibilities for timely intervention and efficient renegotiation would speak for seniority
and a short maturity of bank debt (see e.g. Gorton and Kahn (1996)). Banks with senior
claims are less likely to be subject to soft budget constraint problems (in comparison with
junior claims, such as subordinated debt and/or equity) and therefore may impose more
credible threats on the borrower to cut off credit or to change the terms of financing in the
course of time. This has a disciplinary effect on the borrower.
Summarizing, bank loans are relatively short-term, possibly collateralized loans,
which in general are heavily restricted by covenants, or may embody longer-term implicit
commitments supported by reputational considerations. Bank financing is likely to be
preferred when asset substitution moral hazard is severe and borrowers do not have
sufficient credit reputations, so that bank monitoring is valuable (Diamond (1989) and
Rajan (1992)), when long-term financing commitments that banks can make are effective in
attenuating underinvestment and other forms of moral hazard (Berkovitch and Greenbaum
(1990), Boot, Thakor and Udell (1991) and Petersen and Rajan (1995)), and when contract
renegotiation is likely, and the flexibility offered by bank financing thus is valuable (Berlin
and Mester (1992)). On the other hand, capital market financing may be preferred when
intrafirm incentive problems and soft budget constraint problems in borrowing firms are
severe (Wilson (1994)), and when banks are likely to develop monopoly power that could
distort credit allocations and ex ante incentives (Rajan (1992) and Sharpe (1990)). Table 2
summarizes the benefits and drawbacks of bank financing that have been discussed in this
section, and gives an overview of their applicability to specific types of firms.
4.2 Financial Market Financing
Financial market financing (i.e. public debt and/or equity financing) is generally
provided by a large number of widely dispersed, competing and anonymous investors,
which due to coordination- and free-rider problems neither engage in monitoring activities
nor in renegotiation. As such, financial market financing imposes a 'hard' budget constraint
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on a firm and thus may improve a firm's ex ante investment incentives (see Section 4.1). A
potential drawback of the coordination problems associated with decentralized financing is
that they may induce borrowers to engage in 'myopic' investment behavior. That is, firms
which anticipate difficulties in renegotiation may prefer to invest in safer projects which
generate cash flows (or resolve uncertainty with respect to cash flows) earlier, at the
expense of riskier, but potentially more innovative projects which pay off in the longer run
(see e.g. Dewatripont and Maskin (1995)). As a consequence, financial market financing
may be less beneficial for firms with riskier projects that have a long-term horizon.
Financial markets may however provide investors with incentives to gather (costly)
information on firms and/or market conditions if it is possible for those investors to
beneficially trade on this information. If this is the case, the information produced by
investors becomes reflected in the prices of financial claims, and the prices of these claims
consequently can provide signals for the efficient allocation of investment (see Allen
(1993) and Boot and Thakor (1997)). A key attribute of the financial market therefore is
that there is a valuable information feedback loop from the equilibrium market prices of
securities to the real decisions of firms that impact those market prices. This information
loop provides a propagation mechanism by which the effects of financial market trading
are felt in the real sector31. With bank financing such an information loop is absent. The
potentially beneficial impact of information acquisition in the financial market on a firm's
investment decisions will be illustrated below.
Information Aggregation in Financial Markets*2
We again consider a type G borrower who needs $1 of external financing in order to
finance a project that generates a (partially contractible) end-of-period cash flow of Y with
a probability n, and 0 otherwise. We assume that the firm can possibly enhance the return
of the project by making an (unobservable) investment at a (private) cost K at the time of
investment in the project. This investment increases the project's return by an amount K > K
at t=l, with KG(0,1), conditional on a favorable realization of an 'environmental' or
'market' variable V E { 0 , 1 } . If v=l, the project pays off Y + K in case of success and K
otherwise. If v=0, the project improvement pays off 0 with a probability 1. We assume that

31
This mechanism works stronger for more information-sensitive securities (see e.g. Boot and Thakor
(1993) and Fulghieri and Lukin (1999)).
32

The model structure described here is similar to that in Boot and Thakor (1997).
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the realization of v can only be observed by investors who become informed at a cost
M>0. Neither the borrower nor uninformed investors in the market can observe v. Both
only know the commonly known prior probability n e [ 0 , l ] that v=l 33 . Let 7tK<K<r|K. The
financial market is characterized by many agents and a rational price formation process that
noisily aggregates information contained in the order flow of securities. The structure of
the financial market is as follows. There are two types of investors (traders) in the market:
liquidity traders and discretionary traders34. The aggregate asset demand I (in dollars) of
liquidity traders is random and exogenously specified by a probability density function
f(f)=A-'/2A2£ with a support [0,2/A] and A>0. A discretionary trader can become an
informed trader by investing an amount M in information production. This investment
generates a signal that perfectly reveals v. An informed trader tries to exploit his informational advantage by trading on this information. We assume that informed traders submit a
demand order for the firm's security if v=l (this will be verified later on). At t=0 each
potential investor must determine whether the expected benefit from investing in information outweighs his information production costs. Let Q e [ 0 , l ] represent the (Lebesgue)
measure of discretionary traders in the market that choose to become informed. Then the
total demand D, by the informed traders equals either 0 (if v=0) or Q (if v=l). All demand
orders are submitted to an uninformed market maker who only observes the total demand
D=D,+r' for the firm's security, but cannot distinguish between the different components of
the order flow. We assume that there is a sufficient number of market makers, so that the
market is competitive. The market maker receives all the orders for a given security and
takes the position in the security required to clear the market at a price that yields him zero
profit, conditional on the information in the order flow. The debt security that we focus on
is a bond issued at par, and the price set by the market maker is the interest factor r (as
before). After observing the terms offered on the bond the borrower makes his inference
about v and decides whether to invest in the project enhancement or not. In this model

The basic idea here is that traders in the capital market may acquire valuable information that the
managers of a firm may not possess. For example, traders may be industry specialists who develop special
skills in assessing shifts in customer preferences, changes in the competitive structure of the industry. For a
more elaborate discussion, see Boot and Thakor (1997).
34
Liquidity traders (or noise traders) are in the market for liquidity or diversification purposes. They do
not trade on the basis of information. The (plausible) presence of these traders in the market creates the
necessary noise in the price aggregation process which allows informed traders to make positive profits on
their trades (see Grossman and Stiglitz (1980) and Kyle (1985)).
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structure the following result can be derived.
Result 11: There exists a noisy rational expectations Nash equilibrium in which the
borrower invests in the project enhancement with financial market financing and the
measure of informed traders equals Q D e(0,l). The borrower would not invest in the project
improvement in the absence of information production. Information aggregation in the
financial market thus reduces underinvestment.
Proof: Observe first that the parametric condition 7nc<K<r|K dictates that in the absence of
information production in the market the investment in the project improvement will not be
undertaken. Since r)K>K this results in underinvestment in the case where v=l. A borrower
only wants to invest in the project improvement if the probability that he assigns to the
occurence of v=l is sufficiently large. Since v can only be observed through the total order
flow submitted to the market maker, this implies that the borrower wants to invest K if
Prob(v=l | D)r|K>K, with Prob(v=l | D) defined as the posterior probability that the
borrower (or the market maker) assigns to the event that v=l, conditional on observing a
total demand of D for the borrower's security. Observe that, since investment in the project
improvement is socially optimal if Prob(v=l | D)K>K, underinvestment will still occur in
the case where v=l. This is due to the fact that the borrower will only benefit from the
project improvement if the project turns out to be successful (i.e. the borrower faces a debt
overhang problem). The aggregation of information in the financial market however
reduces the likelihood of underinvestment. Using Bayes' Rule, we can easily derive that
Prob(v=l | D) = [f(D-Q)7t]/[f(D-Q)7t+f(D)(l-7t)], and from substituting f(£)=A-!/2A2£ it
follows that Prob(v=l | D) increases monotonically with D (and thus with the number of
informed traders in the market). Define DD as the level of D for which Prob(v=l | D)T|K=K
and QD as the measure of discretionary traders that will become informed by investing M.
Furthermore, let DD=QD. A discretionary trader wants to become informed if the expected
net gain from doing so is positive. An informed trader can only make a profit on his
investment in information production if v=l and if the total demand D satisfies QD<D<2/A.
Observe that in this case the borrower chooses the value-enhancing investment and
revelation about v=l is noisy. This allows an informed trader who observes that v=l to
charge the borrower an interest factor r(D) which satisfies Prob(v=l | D)r]r(D)+(lProb(v=l | D))K=1, i.e. r(D)=[l-Prob(v=l | D)(l-r))K]/r|, whereas his breakeven rate r
equals [l-(l-r|)K]/r|. The expected profit that an informed traded can realize then is given
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2/A-CL

by -M + T/T

[r(D)-r]f(£)d£ . The measure QD of informed traders in equilibrium is

endogenously determined in the model by a marginal investor condition which states that
for the marginal informed investor the expected net gain from becoming informed is zero
(and the first order derivative of this expected profit with respect to Q is negative at QD).
Analogous to the proof in Boot and Thakor (1997) then it can be shown that this condition
is satisfied for DD=QD.
•
The key to the information-feedback role of prices is that the informed traders will attempt
to profit from their information by taking positions in the securities issued by the firms
about which they have superior information. Although the presence of liquidity-motivated
trades will mask the trades of the informed traders, the total order flow will at least noisily
reveal the presence of informed traders in the market. The firm thus may be able to infer
some of the information possessed by the informed traders. This may induce the firm to
make value-enhancing real decisions.
An important role of the financial market is thus to provide decision makers in
firms with information that they otherwise would not have possessed. In this context,
financial markets can be viewed as a mechanism for aggregating many diverse opinions
among investors about a firm's optimal actions, which can provide information about
optimal decision rules in corporations that is superior to that attainable through bank
funding (see Allen (1993) and Allen and Gale (1999)). Furthermore, the market provides
continuous and repeated evaluations of a firm's behavior. From these arguments it follows
that financial markets (in particular stock markets) may be the preferred capital allocation
mechanism when optimal decision rules are hard to formulate; e.g. when information
decays rapidly and new information arrives almost constantly. This would be the case for
firms in highly competitive industries with constantly changing market conditions, or for
firms in industries where technologies evolve at a fast pace. Banks on the other hand are
desirable institutions for allocating resources in situations where there is consensus on the
technology (i.e. in 'traditional industries'), and the main problem is monitoring firms.
In addition, information production in the financial market may allow for the design
of more effective managerial incentive schemes by investors in the market, since a firm's
stock price may incorporate performance information that cannot be gleaned from the
52

firm's current or future profit data (see Holmström and Tirole (1993)).
Financial market financing (e.g. the issuance of public debt) may also relieve the
financing constraints of borrowers with large financing needs, which face high interest rates
or even credit rationing due to informational problems. Firms can furthermore increase
their bargaining power vis-à-vis banks by gaining access to the stock or bond market, and
by disseminating information to a generality of investors. This elicits outside competition to
their lender, and guarantees a lower cost of capital and/or a larger supply of external
finance (see e.g. Rajan (1992)). In this respect, it should be noted that bank financing and
capital market funding are complementary. Prioritized bank debt, for example, facilitates
timely intervention, and the resulting decrease in moral hazard on the side of the firm may
benefit a firm's bondholders as well. Bondholders therefore may find it optimal to grant
bank debt priority over their own claims, and in doing so delegate the timely intervention
activity to the bank. Consequently, the borrower may reduce his total funding cost by
accessing both the bank-credit market and the financial market.
Finally, investors may benefit from the higher liquidity of financial market claims,
which offers better opportunities for risk sharing and portfolio diversification. Table 3
summarizes these arguments and links their applicability to specific types of firms.

Main (Informational) Features of
Financial Market Financing

Applicability to Firm Type

Decentralized Financing; No Renegotiation (due to Coordination Failure)

Firms with low credit risk, firms which
are not subject to 'investment myopia',
large firms subject to severe intra-firm
incentive problems

No Monitoring (due to Coordination
Failure)

Firms with well-established management
skills and good credit reputations, firms
with good prospects for future profits

Efficient Risk Sharing; High(er) Liquidity

Firms with higher degrees of technological uncertainty

Information Aggregation; Feedback Role
of (Stock) Prices to the Real Sector

Firms in highly competitive industries
with constantly changing market conditions, technological firms and R&D-firms

Table 3: Overview of Benefits and Drawbacks of Financial Market Financing
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4.3 Venture Capital Financing
Small, new and extremely information-problematic firms that require a prohibitive
amount of evaluation and monitoring and have little or no collateral to offer prospective
lenders, must either use internally generated funds or obtain outside equity financing,
potentially from venture capital firms. For these firms the adverse selection and moral
hazard problems associated with debt or equity financing may result in credit rationing
and/or market failure in the equity market (see Section 2)35.
Venture capital firms can be viewed as financial intermediaries that produce
information about the prospects of new firms, and invest extensively in monitoring. As
intermediaries and inside investors, venture capital suppliers can facilitate the search of
good investment projects (by solving adverse selection), and mitigate potential moral
hazard problems. This improves the quality of projects financed in the economy (see Chan
(1983) and Chan, Siegel and Thakor (1987)). The benefits of venture capital financing in
this respect primarily arise due to scale economies in information production and information reusability. The benefits of information reusability may depend on the intertemporal
fluctuations in the firm's credit risk; a higher variance in credit risk makes information less
durable, and thus may reduce the venture capitalist's incentives for information production.
This then could reduce the quality of the venture capitalist's assets and as a consequence
could result in inefficient allocations of capital (see Chan, Greenbaum and Thakor (1986)).
Venture capitalists provide both the capital and the expertise (i.e. assistance) that
allow entrepreneurs to convert ideas into commercial ventures. The fact that the venture
capitalist combines the role of financier and 'controlling manager' furthermore implies that
potential agency conflicts between owners and managers are internalized; this may increase
the venture capitalist's incentives for information production (and managing effort). In
settings where entrepreneurial skill is highly uncertain and the role of a 'backup manager'
with expertise in the industry is significant, venture capitalists therefore may have an
advantage over banks in providing financing.
Venture capital arrangements generally combine a risky claim on the firm's cash
flows (e.g. (convertible) preferred stock or convertible debt) for the venture capitalist with
disproportionate control, and moreover contain explicit covenants permitting passage of
control to the venture capitalist following a poor performance by firms (see Chan, Siegel

35

In Chapter 5 we will discuss the (informational) role of the venture capitalist and the distinct
characteristics of venture capital arrangements in more detail.
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and Thakor (1990) and Sahlman (1990)). These control aspects increase the venture
capitalist's incentives to search for a professional management team for the firm in later
stages of the firm-venture capitalist relationship (see e.g. Hellmann (1998)), and may also
make it easier for the venture capitalist to exit his investment through an IPO or through
the liquidation of his stake in the firm at more favorable terms (see Berglöf (1994)). Both
benefits will lower an entrepreneur's initial cost of funding. The use of convertible
preferred stock and/or convertible debt instead of straight equity furthermore shifts risk
from the venture capitalist to the entrepreneur. This may allow the venture capitalist to
'smoke out' good entrepreneurs, and furthermore improves an entrepreneur's (ex ante)
incentives to exert effort (Sahlman (1990)).
An important feature of venture capital financing is the staging of the commitment
of capital in different phases. This gives the venture capitalist the opportunity to exit the
project (abandonment option) after the initial phase and thus improves an entrepreneur's ex
ante incentives. Stage financing also allows a successful entrepreneur to attract future
financing

at more favorable terms (see Sahlman (1990))36. Although the staging of

financing may potentially create incentives for 'short-termism' or 'myopic' investment
behavior on the side of the firm, these incentives are (partly) curbed through the use of
conversion features in venture capital contracts (see Cornelli and Yosha (1997)). As before
(see Section 3) the intuition is that a firm's bias towards projects which perform well in the
short-term (in order to increase the probability of refinancing) may induce the venture
capitalist to convert debt into equity, and thus reduces the entrepreneur's stake in the future
profits of the firm.
As with bank financing, the presence of an inside investor may also create (investment) inefficiencies. For example, the inside investor may refrain from providing additional
financing in later stages if he only captures part of the returns, or he may exploit an
informational monopoly in later financing stages at the expense of outside investors. Such
incentive problems on the side of the venture capitalist would reduce the benefits of
venture capital. Admati and Pfleiderer (1994) however show that these incentive problems
could be mitigated by using specific financial contracts, and rationalize 'fixed fraction'
contracts in which the entrepreneur receives a fixed fraction of the project's payoff and

36
Note that this feature of venture capital financing may facilitate timely intervention, but on the other
hand may also induce soft budget constraint problems (analogous to bank financing, see Section 4.1). The ex
ante incentive distortions stemming from these problems may however be mitigated by monitoring (and
control) by the venture capitalist.
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finances that same fraction of any future investment) in multi-stage financing arrangements
in this context. Such contracts can also be shown to reduce overinvestment incentives on
the side of the entrepreneur (see Chapter 5).
Finally, the information acquired by venture capitalists may be valuable in later
stages of the project, since venture capitalists are typically involved in obtaining capital
from outside investors, due to their certification role in IPOs.
Summarizing, the most inexperienced borrowers, which are unsure of their management skills and pose particularly onerous moral hazards, are expected to choose venture
capital financing, whereas those with better established skills but without a credit reputation
approach banks. Larger firms with both skilled management and a reputation for creditworthiness are expected to choose capital market financing (see Bhattacharya and Thakor
(1993)). Table 4 summarizes the main features of venture capital financing and their
applicability to specific types of firms.

Main (Informational) Features of Financing with Venture Capital

Applicability to Firm Type

Information Production (and Information
Reusability)
Search for projects and monitoring

Small and information-problematic firms
without collateral and/or track records,
firms with growth opportunities

Combination of Risky Financing
(Convertible Debt and/or Convertible
Preferred Stock) and Control (Governance
Aspects)

Firms with uncertain entrepreneurial skills
which are potentially subject to managerial discretion

Staging of Commitment of Capital (in
Phases)

Firms with need for flexibility and firms
with scope for managerial discretion,
firms which are less susceptible to 'shorttermism'

Table 4: Overview of Benefits and Drawbacks of Venture Capital Financing
5 Concluding Remarks
The overview of the corporate finance and financial intermediation theories
presented above suggests that the severity and the type of informational problems that firms
face are important determinants of the market (segment) in which firms obtain financing
and the capital supplier and the types of contracts they choose, and hence have a significant
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impact on the terms under which capital is available. Different types of capital suppliers
have different

comparative advantages in dealing with informational

problems, and

therefore could be more or less effective in offering specific financial contracts to different
types of firms.
Our analysis implies that informational problems are most severe for small, new
firms with highly specific - and potentially intangible - assets, which are in need of risk
capital and flexibility in financing terms. These firms may face substantial problems in
obtaining external financing, due to both significant adverse selection and moral hazard
problems, and therefore are potentially subject to market failure and underinvestment
problems37.
The Tables 1 through 4 have given a comprehensive overview of the financing
alternatives available to different types of firms, and indicate the main determinants of a
firm's financing and funding source choices, both cross-sectionally and intertemporally.
The efficiency with which firms can be financed, however, does not only depend on firm
characteristics, but is also determined by the efficiency and expertise on the side of the
(external) capital suppliers. That is, the financing of viable corporations and the realization
of allocative efficiency in the economy can only be guaranteed sufficiently if the existing
financing forms and 'institutional arrangements', i.e. the supply channels of capital (banks,
the financial market and venture capital firms), are developed and function at a satisfying
level. This again points at the crucial importance of a simultaneous consideration of
economic-theoretic arguments and the institutional setting in which firms seek financing
(see Chapter 1), and links our insights to issues of financial system design. For example, a
lack of liquidity in the financial market may frustrate the exit possibilities for venture
capitalists, and thus may discourage the initial financing of entrepreneurial firms. Or, the
supply of risk capital in an economy may be restricted due to a risk averse investment
attitude on the side of suppliers of private capital, such as institutional investors (pension
funds) and banks. This may be particularly problematic in economies where public (equity)
markets have no significant role in the funding of corporations, and private financing - for
example, bank financing - would be dominant. In Chapter 5 of this dissertation we will
address some of these issues.
From a theoretical perspective, finally, we can conclude that, although the existing

37

In Chapter 5 we will discuss how government intervention in the capital market may stimulate the
availability of risk financing for these firms at reasonable terms.
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literature has increased our understanding of the links between firm characteristics and a
firm's financing choices, a lot of questions remain. For example, what determines the
simultaneous use of public and private debt by corporations? What is the exact difference
between the informational role of inside investors like banks and venture capitalists? What
types of investment projects are more likely to be financed by banks and venture capitalists
respectively? These and other questions provide an interesting agenda for future research in
this area.
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CHAPTER 3
DISCRETION IN BANK CONTRACTS AND THE FKM'S FUNDING SOURCE
CHOICE BETWEEN BANK AND FINANCIAL MARKET FINANCING

Abstract
In this chapter we provide a rationale for the use of flexibility and discretion in bank loan
contracts. Flexibility and discretion allow banks which produce information on borrowers
to optimally condition their contracts on a finer partitioning of the state space than
financial markets can. This facilitates intermediate adjustments in lending terms that could
enhance both ex ante and ex post investment efficiency. The benefits of flexibility and
discretion do however critically depend on the reputation of the banking system. We show
that better quality borrowers will prefer discretionary contracts offered by higher quality
banks. Lower quality borrowers have no option other than to mimic the high quality
borrowers' contract choice in a pooling equilibrium. Our analysis has implications for the
firm's choice of funding source and its choice of investment projects. We also emphasize
an important link between the quality of the banking system, the level of information
production by banks and the types of contracts offered and - more importantly - the
competitive position of banks vis-à-vis the financial market.
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1 Introduction
Financial contracts are often incomplete in the sense that they fail to legally bind in
at least some states, thereby leaving contractual discretion (i.e. flexibility) with the
contracting parties. While this incompleteness may result from technical constraints
(contracting on all possible states in the economy may either be too complex or too
costly), the use of discretion in financial contracts may also be deliberate. That is, even if
enforceable contracts could be written on a specific set of states, contracting parties may
prefer not to do so and to leave contractual conditions unspecified. This raises questions as
to why we observe such discretionary contracts and also why these contracts are mainly
offered by banks. Does the use of discretion in bank contracts improve investment
efficiency in the economy? And how does it affect the firm's funding source choice
between bank and financial market financing?
In this chapter we try to shed light on these issues and provide a rationale for the
use of discretionary bank contracts in bank-firm relationships. We will argue that
flexibility and discretion in bank contracts allow banks which produce information on
borrowers to optimally condition their contract terms on a finer partitioning of the
information state space than financial markets can. This facilitates intermediate adjustments in lending terms that may enhance both ex ante and ex post investment efficiency
on the side of the borrower. In this context we explain why the use of discretionary
contracts by banks is credible, and analyze the relation between the quality of a banking
system, its competitive position vis-à-vis financial markets, and the types of contracts
offered to borrowing firms. Furthermore, we make a first attempt to link a firm's funding
source choice to the type of its investment projects.
The insights developed from our analysis are important in light of recent developments in the theory and practice of banking. A large amount of theoretical and empirical
work in the corporate finance and financial intermediation literature has sought to identify
the comparative advantages of banks in the funding of corporations. Both theory and
empirical evidence suggest that bank lending has distinct economic advantages, which
arise predominantly from the banks' informational role in the economy1. Banks engage in
screening and monitoring activities and, as a consequence, develop proprietary information
on their customers. Among other benefits, this supports the development and endurability

1
For a comprehensive review of this literature see e.g. Bhattacharya and Thakor (1993) and also
Chapter 2 of this dissertation.
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of close bank-firm relationships which may mitigate information asymmetries between
borrowers and lenders (see e.g. Sharpe (1990) and Petersen and Rajan (1994)). In recent
years however banks have been confronted with an increasing competition from nonbanking financial institutions and the financial markets. In addition, the informational roles
(and merits) of financial markets, which have been neglected in the earlier financial
intermediation theories, have become explored and understood in more detail (see e.g.
Allen (1993), Holmström and Tirole (1993) and Boot and Thakor (1997)). As a consequence, it has been suggested that banks' traditional comparative advantages in relationship banking have been diluted by transaction-oriented financing available in the financial
markets. Competition from financial markets may therefore destabilize (durable) bank-firm
relationships and reduce the value of proprietary information to banks, thereby diminishing the level of information acquisition. As a result banks may lose market share to
financial markets.
In this chapter we argue that bank contracts may nevertheless continue to be
optimal financing instruments, even in a more competitive environment. Our analysis
starts from the general observation that the bank-borrower relationship is less rigid than
those normally encountered in the financial market. Therefore, bank lending potentially
facilitates more informative decisions based on a better exchange of information between
borrower and lender. This is in line with the important ongoing discussion in economic
theory on rules versus discretion, where discretion allows for decision-making based on
more subtle - potentially non-contractible - information. In many ways, the bank-borrower
relationship can be characterized as a mutual commitment based on trust and respect. This
allows for implicit - non-enforceable - long-term contracting. An optimal information flow
is crucial for sustaining such contracts. Information asymmetries in the financial market,
and also the non-contractibility of various pieces of information could rule out long-term
alternative capital market funding sources as well as explicit long-term commitments by
banks in some circumstances. Furthermore, the fact that bank loans are generally easier to
renegotiate than bond issues or other capital market funding vehicles allows for a
qualitative use of flexibility (see also Berlin and Mester (1992)). Therefore, both banks
and borrowers may realize the added value of their relationship, and may seek to foster
their relationship, even in a more competitive environment.
An example of an existing bank loan contract which leaves the bank some
discretion in the course of lending is a bank loan commitment. Bank loan commitments
frequently contain a Materially Adverse Change clause, which gives the bank the option to
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repudiate the contract if the borrower's credit quality has deteriorated 'sufficiently'
between the time of the issue of the loan commitment and the time of takedown. Material
deterioration is typically left undefined, and is therefore non-verifiable in at least certain
states (see e.g. Boot, Greenbaum and Thakor (1993)). Even though a borrowing firm may
generally be able to replicate a loan commitment contract by buying legally enforcable
exchange-based options, these options do typically not allow the firm to capture the
benefits of flexibility which arise due to information production by the bank. As a
consequence, the borrower may prefer the discretionary bank loan commitment under
certain conditions (see also Boot, Thakor and Udell (1991)).
In order to formalize these issues we present a simple model structure in which a
borrower seeks long-term debt financing for an investment project by either going to a
bank or by obtaining funding in the financial market. Banks invest in information
production (i.e. monitoring) and during the course of lending receive non-verifiable (and
therefore non-contractible) information with respect to the borrower's investment opportunities. Financial market financing might now be at a disadvantage; not conditioning on this
finer information set may give the wrong 'price signal' to the borrower and hence may
adversely affect the borrower's real decisions.
In this setting we examine a firm's investment incentives and its choice of contract
type and funding source. With financial market financing, the adverse selection premium
in the borrower's pooled funding cost may give rise to asset substitution moral hazard
(Jensen and Meckling (1976)). Bank contracts may allow a bank to mitigate this ex post
investment inefficiency, since a bank could decrease the interest rate for borrowers which
end up with good investment opportunities2. While interest rate reductions are always
feasible, interest rate increases are not, unless the bank reserves the right to do so. The
latter would be the case with a discretionary bank contract. Enforceable contracts do not
allow for this flexibility, and thus only allow the bank to reduce the interest rates

Observe that a bank will only lower the interest rate at an intermediate date if it is ex post optimal
(i.e. subgame perfect) for the bank to do so. In our analysis, a lower interest rate enhances investment
efficiency and therefore is socially optimal. Observe however that an interest rate decrease could also occur
due to the existence of a soft budget constraint problem (see Chapter 2). In our basic model we do not
explicitly address this issue. An incorporation of the potential negative ex ante incentive effects stemming
from soft budget constraint problems would partly offset the benefits of discretion discussed in this chapter.
On the other hand, the frequency of occurrence of soft budget constraint problems could be reduced with
discretionary contracts, since the lower ex ante interest rates with such contracts may mitigate the need for
ex post contract renegotiation. For a more detailed analysis of the soft budget constraint problem and its
possible implications, see e.g. Dewatripont and Maskin (1995) and Bolton and Scharfstein (1996).

62

whenever optimal. Discretionary (or implicit) bank contracts on the other hand give the
bank the flexibility to either decrease or increase the interest rate at an intermediate date,
based on the non-contractible information obtained from monitoring. The potential for
upward interest rate adjustments lowers the borrower's ex ante interest rate in a competitive market, and as a consequence may improve his ex ante investment incentives.
Discretionary contracts therefore may stimulate both ex ante and ex post investment
efficiency.
A potential drawback of discretionary bank contracts is that they allow a bank to
make 'unjustified' interest rate increases, which may be based on incorrect or 'noisy'
information3. The bank's intermediate interest rate (or pricing) strategy depends on the
signal that the bank receives from its investment in information production. High quality
banks can be expected to receive better (i.e. more precise) information with respect to the
borrower's investment opportunities from their investment in information production than
lower quality banks, and thus face a smaller likelihood of type 1 and type 2 errors. The
attractiveness of discretionary contracts therefore depends on the bank's expected quality
or reputation.
This intuition has implications for a borrowing firm's optimal choice of funding
source. By choosing a discretionary bank contract a borrower benefits from a lower ex
ante interest rate as compared to either enforceable bank financing or financial market
financing. However, since with a discretionary bank contract a borrower exposes himself
to the possibility of an unjustified interest rate by a lower quality bank, a good borrower
will prefer discretionary bank financing only if the bank's expected quality (or reputation)
is sufficiently high. Although a bad borrower may be worse off with a discretionary
contract, he has no option other than to mimic the good borrower's contract and funding

3
In general, a drawback of discretionary contracts is that a bank could potentially take actions at the
expense of the borrower in the course of lending (for example, by always increasing the interest rate to a
maximum level), and therefore may extract rents. In the analysis that follows, however, it will be shown that
this would not be beneficial to the bank. The reason for this is twofold. First, the bank may prevent asset
substitution moral hazard by not increasing the interest factor too much. This increases the repayment
probability of the loan, which is in the bank's interest. Second, the bank is restricted by the presence of less
informed (outside) competitors in determining its intermediate interest rate strategy (see also Sharpe (1990)
and Sabani (1993)). Different alternative mechanisms have been discussed in the literature to prevent rent
extraction by the bank in the case of unenforceable contracts. Boot, Thakor and Udell (1991) rationalize the
existence of banks as an organizational solution to contract enforcement problems, whereas Boot, Greenbaum
and Thakor (1993) and Boot and Greenbaum (1993) present a reputational mechanism to prevent the bank
from exploiting the borrower. See Section 5 for a discussion of reputational considerations in our model
framework.
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source choice in a pooling equilibrium, since he would otherwise unambiguously be
identified as a bad quality borrower.
Our analysis thus provides a link between borrower quality, bank quality (or
reputation) and the types of contracts offered to borrowing firms. Our main insights are as
follows. Discretion in bank contracts is most attractive if the quality of the borrower pool
is relatively low. In this case good borrowers suffer significantly from the presence of bad
borrowers in the economy and the scope for asset substitution moral hazard is high.
Discretionary bank contracts then allow for both an increase in investment efficiency and a
substantial wealth redistribution between bad and good borrowers. This reduces the ex
ante interest rate in a competitive market and as a consequence improves a borrower's ex
ante incentives. We show that this does not only improve the quality of more 'conservative' investment projects, but may also stimulate the execution of risky but innovative
projects which generally require a significant amount of (ex ante) firm-specific investment.
Financing for such projects may not be feasible through the use of either enforceable bank
contracts or financial market contracts. The use of discretion in bank contracts can
however also be beneficial for borrowers of intermediate and high observable qualities.
Since for such borrowers ex post investment efficiency could be realized with financial
market financing as well, higher quality borrowers would not benefit from the use of
enforceable bank contracts. Discretionary contracts therefore can improve better quality
banks' competitive position vis-à-vis financial markets for higher quality borrowers. A
comparison of long-term renegotiable bank contracts with short-term - by definition
renegotiable - financial market contracts finally implies that long-term bank contracts
dominate short-term financial market contracts. The intuition is that since short-term
contracts need to break even on a period by period basis, they exclude possibilities for
intertemporal sharing of surplus and wealth redistribution in a competitive credit market.
This chapter is organized as follows. In Section 2 we relate the main argument
developed in this chapter to the existing literature and discuss our contribution. In Section
3 we present the basic model. Section 4 contains the analysis and provides the main
results of the paper and their intuition. In Section 5 several extensions and possible further
implications of the analysis are discussed. Finally, Section 6 concludes. All the proofs are
given in the Appendix.
2 Related Literature
Our analysis in this chapter relates to various strands of the corporate finance and
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financial intermediation literature. First, there is the literature on incomplete contracts and
contractual discretion. A closely related paper which also rationalizes the use of discretionary bank contracts is Boot, Greenbaum and Thakor (1993). In Boot, Greenbaum and
Thakor (1993) discretionary contracts allow banks to liquefy reputational capital by
allowing it to be depreciated in exchange for the preservation of financial capital and
information reusability in financially impaired states. In addition, discretionary contracts
serve as a reputation formation device. That is, by honoring discretionary contracts high
quality banks may distinguish themselves from lower quality banks, which would benefit
less from reputation enhancement. Whereas in Boot, Greenbaum and Thakor (1993)
discretionary bank contracts may serve to improve investment efficiency, their focus is
primarily on the bank's tradeoff between flexibility and reputation. The rationale for
discretion in our model is not necessarily driven by these reputational considerations.
Instead, it is more directed towards the analysis of investment incentives on the side of the
borrower. The discretion that the bank has with respect to adjusting the interest rate can
be interpreted as a 'price mechanism' that the bank can use in order to provide the right
investment incentives to the borrower. Even absent reputational considerations a bank will
not necessarily exploit the borrower, although it has the discretion to do so. We furthermore argue that discretionary contracts may be optimal even if a bank's intermediate
pricing strategy with discretionary and enforceable contracts would have similar reputational consequences, because discretionary contracts may enhance both ex ante and ex post
investment efficiency, and may also increase the level of information production in an
economy.
A second strand of related literature addresses the benefits of the renegotiability of
bank contracts. The most closely related paper in this respect is Berlin and Mester (1992),
which links the value of the option to renegotiate restrictive covenants in bank contracts to
the firm's funding source choice. The paper argues that restrictive covenants in debt
contracts may control agency problems, but may also reduce a firm's flexibility to pursue
profitable investments. Renegotiable bank contracts allow the bank to relax initial
covenants selectively when the lender believes they impose an ex post inefficient constraint. This reduces agency problems without unduly restricting the borrower's ability to
make valuable investments. Renegotiable bank contracts therefore are beneficial, because
they permit stricter covenants to be imposed on bad firms, and because they allow firms
with good investment opportunities to negotiate less restrictive covenants when the lender
is informed. In either case the covenants are enforceable, since violation can be observed
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and verified. The renegotiable bank contracts in Berlin and Mester (1992) thus resemble
the enforceable bank contracts in our analysis. As in our analysis, the attractiveness of
these contracts depends on the ex ante creditworthiness of the borrowing firm and on the
quality of interim information available to lenders. We emphasize the incremental value of
discretion (flexibility) which arises from allowing the bank to renegotiate based on nonverifiable information with respect to the borrower's quality.
Several other papers have studied the firm's funding source choice between bank
and financial market financing. Some of the determinants of the funding source choice that
have been identified are the firm's credit quality (Diamond (1991), Rajan (1992), Boot
and Thakor (1997)), the firm's size (Wilson (1994)), and the stage in the firm's lifecycle
(Diamond (1991)). Diamond (1991) argues that borrowers with nascent credit reputations
approach banks, whereas borrowers with established credit reputations borrow directly in
capital markets. Boot and Thakor (1997) show that firms with lower observable credit
qualities choose bank financing whereas higher quality firms choose capital market
funding. In both papers the benefits from bank financing stem from the elimination of
asset substitution moral hazard. Rajan (1992) trades off benefits and costs of bank
financing and argues that borrowers with good future investment opportunities choose
capital market financing in order to prevent future rent extraction by the inside bank. This
rent extraction, which arises from the accumulation of proprietary borrower-specific
information by the bank in the course of lending, distorts ex ante effort incentives, and
thus makes bank financing less attractive. In all these papers the contracts offered by the
bank are legally enforceable. In this chapter we focus on the impact of discretion in bank
contracts on the firm's funding source choice. Contrary to Rajan (1992), our analysis
implies that the possibility for future rent extraction by the bank may mitigate ex ante
effort distortions. The reason is that although the bank can extract future rents from good
borrowers in equilibrium, it has the ability to extract even higher rents from bad borrowers. This potential for wealth redistribution between bad and good borrowers lowers the
borrower's ex ante interest rate in competitive credit markets and therefore improves ex
ante investment incentives. Borrowers with good projects therefore may still prefer bank
financing if the bank's quality is sufficiently high. Furthermore, this paper makes a first
modest attempt to relate the firm's choice of contract type and funding source to the type
of its investment projects by trading off the relative importance of ex ante and ex post
investment incentives for firms with different types of projects (and asset specificity), and
by linking them to the implied interest structure over time with the different types of
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contracts (see also Chapter 2).
Finally, our paper relates to the financial literature on competition and commitment. As in Sharpe (1990) and Sabani (1993), our model is a model of customer relationships based on the asymmetric evolution of information between inside lenders and outside
competitors. Banks and borrowers therefore are capable of intertemporally sharing
surplus, even in ex ante competitive capital markets. This makes long-term implicit
contracts (commitments) offered by banks credible. Conflicts between competition and
commitments as suggested in e.g. Mayer (1988) and Hellwig (1991) are therefore
precluded. The link with the loan commitment literature finally will be discussed in
Section 5 of this chapter.
3 The Basic Model
3.1 Production Possibilities for Firms
We present a two-period model with universal risk neutrality. The economy
consists of firms which need $1 of external debt financing in order to invest in a project.
The riskfree interest rate is assumed to be zero. The quality of the projects available to the
firms is random. With a probability 0 G [0,0] £(0,1) the firm has both a good and a bad
project available, with a probability (1-0) the firm can only invest in a bad project. Both
projects have positive expected NPVs, however the good project is less risky and has a
higher expected NPV (see later). Investment in either project is assumed to generate a
cash flow 0 0 at the end of the first period which is sufficiently high to enable the
borrower to make the first period's interest payments4. The ultimate project choice by a

This assumption allows us to abstract from possible signalling effects associated with the borrower's
first period repayment behavior (see e.g. Diamond (1993)). Observe however that the results of our analysis
would still hold if we would allow for some signalling (i.e. posterior updating) with respect to the
borrower's type, as long as there is no full separation at that date. Observe also that, since we assume that a
borrower will not default at the end of the first period, we rule out the possibility that, due to a winner's
curse problem, only better quality borrowers would be subject to second period rent extraction with bank
financing, whereas the ex ante benefits of bank financing are shared with lower quality borrowers (see
Section 4.1). Under specific assumptions such a winner's curse problem could drive good borrowers to the
financial market (see Sabani (1993)). The assumption that C is sufficiently high may seem to be somewhat
strict. A possible alternative interpretation of this assumption would be that the cash flow generated by the
firm's current assets after the investment in the new project strategy has been made is sufficiently high to
repay on any existing and new debt, irrespective of the level of 0 0 . Excess cash is assumed to be
consumed by the borrower. This excludes the possibility of full repayment on the two-period loan by the
borrower at the intermediate date. The assumption that both projects generate the same first period cash flow
finally is made for simplicity reasons. Relaxation of this assumption adds complexity without qualitatively
changing the results of our analysis.
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borrower has to be made by the end of the first period5. In the second period the partially
contractible return for the good project equals Y with a probability TJ€=(0,1), and 0 with a
probability (1-ij). The partially contractible end-of-period return for the bad project equals
X > Y with a probability a G (0,1), and 0 with a probability (1-a). It is assumed that
0 < a < T 7 < l , and that rjY>aX>l-C 6 . For borrowers with a project choice investing in
the good project then is first best efficient7. The realization of whether the firm has a
choice of projects or is locked into the bad project is observable only to the firm. Each
potential borrower is characterized by an observable 6, which represents the commonly
known prior probability assigned by the market to the event that a randomly selected
borrower will have access to both a good and a bad project. Denote the borrower with the
project risk choice as type G, and the borrower with only the bad project available as type
B. Later on the parametric conditions used in the model will be set such that the type G
borrower would prefer to invest in the good project with external financing at the risk free
rate and the full information rate for the good project respectively. With outside financing
at a pooled fixed rate however (which contains an adverse selection premium), the type G
borrower might choose to invest in the bad project. This is how asset substitution moral
hazard will arise in the model.
3.2 Information Structure, Types of Contracts and Funding Sources
Each firm in the economy needs to finance its project externally by either going to
a bank or by seeking funding in the financial market. We will focus on long-term (twoperiod) debt contracts8. Banks invest in information production (i.e. monitor the borrower) at a cost M > 0 , and as a consequence receive a signal with respect to the borrower's

5
This ultimate project choice can also be interpreted as a 'switch' in project strategy by the borrower
with a project choice at the intermediate date.
6
Furthermore, we assume that the cash flows X and Y are sufficiently high, such that the borrower
would want to invest in case of outside financing. We therefore abstract from the possibility of underinvestment moral hazard (see Myers (1977)). This assumption is crucial for the results in our model.
7
Observe that for expositional reasons we now abstract from any ex ante investment decision on the
side of the borrower, and focus solely on the borrower's project choice. We will however explicitly
incorporate the borrower's ex ante investment incentives in Section 5.
8
In Section 5 we will also consider short-term financial contracts in order to analyze the relation
between the borrowing firm's maturity, contract and funding source choices and its ex ante and ex post
investment incentives.
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investment opportunity set at the end of the first period9. The noisiness of this signal
depends on the bank's quality. Banks can be of two types, high quality (H) with a
probability 7 € [ T _ , 1 ] £ ( 0 , 1 ] and low quality (L) with a probability (I-7). High quality
banks receive a perfectly informative signal with respect to the borrower's type, whereas
low quality banks receive an uninformative signal10. In the case of an uninformative
signal, a bank learns nothing about the borrower and therefore can only charge a pooling
interest rate. The signal that the bank receives is not verifiable by third parties and is
therefore non-contractible. This means that no enforceable contracts can be written based
on this information, and that a bank may have a finer partitioning of the information state
space at t = l in comparison with other lenders (either outside banks which have not
invested in information production at t=0, or the financial market). We assume that
neither the borrower nor the bank know the bank's quality at the beginning of the game.
They only know the prior probability distribution with respect to the bank's type. The
parameter 7 can be interpreted as an indicator of the bank's (expected) quality or reputation.
Based on the signal received and the contract type used, a bank may adjust the
interest rate of the loan at the intermediate date in order to induce the right investment
incentives on the side of the borrower. Two types of bank contracts can be distinguished,
enforceable (or explicit) contracts and discretionary contracts. These contract types differ
with respect to their legal enforceability. The contractual conditions of the first type of
contracts can be enforced by court. A bank is therefore not allowed to increase the interest
rate in an enforceable contract at the end of the first period. Note however that a bank
may decide to decrease the interest rate at the intermediate date if it is in the bank's
interest to do so, i.e. if this mitigates asset substitution moral hazard on the side of the
type G borrower. Discretionary contracts on the other hand do not explicitly prespecify
the contractual conditions for the second period, and therefore do not legally bind. These
contracts can be viewed as implicit commitments which leave residual discretion with the
contracting parties. With discretionary contracts the bank has the flexibility to either

For now the bank's investment in information production is assumed to be exogenous. Note that it is
only in the bank's interest to invest in information production if bank contracts are renegotiable, i.e. if the
bank can act upon this information (see e.g. Sharpe (1990) and Berlin and Mester (1992)). In Section 5 we
will discuss the implications of endogenizing the bank's incentives for information production.
Alternatively, 7 can be interpreted as the noisiness of the signal that an individual bank receives.
High quality banks receive more precise signals, and therefore can be characterized by a higher 7.
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decrease or increase the interest rate at the end of the first period.
In the case of financial market financing no information production takes place,
and therefore no intermediate interest rate adjustments will occur". Financial market
contracts therefore are characterized by equal (enforceable) coupon payments in each
period of the game. We assume that credit markets are competitive. Table 1 summarizes
the different types of contracts that will be compared in the analysis below.

Contract Type

Information Production

Possibility for Intermediate
Interest Rate Adjustments

Enforceable Financial Market Contract (Long-Term)

No

No intermediate interest rate
adjustments possible

Enforceable Bank Contract

Yes

Interest rate decrease possible

Discretionary Bank Contract

Yes

Both interest rate decrease
and interest rate increase
possible

Table 1: Overview of Types of Contracts and Funding Sources
3.3 Sequence of Events in Lender-Borrower Interaction
The sequence of events in the model is as follows. At t=0 lenders (either banks or
financial markets) offer contracts to the borrower and set their lending terms. The
borrower then chooses both the contract type and the funding source and invests. At t = l
the first period's cash flow C is realized and first period interest payments are made.
Banks which lent to the borrower in the first period receive a signal with respect to the
borrower's investment opportunity set and decide whether or not to adjust the second
period interest rate. The borrower then makes his ultimate project choice. At the end of
the second period (t=2) project cash flows are realized, and repayments are made if
possible. Then the game ends.

11
For an exposition of the difference in the informational role of banks and financial markets see e.g.
Diamond (1984), Allen and Gale (1997), Boot and Thakor (1997) and also Chapter 2.
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4 Model Analysis
We solve the model backwards and first analyze the borrower's project choice with
financial market financing and bank financing respectively, and the bank's intermediate
interest rate decision (at t = l ) . Subsequently, we analyze the borrower's contract and
funding source choice at t=0.
4.1 Determination of Interest Rates
With external financing the interest factor (i.e. 1 + the loan interest rate) r* for
which a type G borrower would be indifferent between choosing the good and the bad
project follows from equation (l) 12 :
C - ( r * - l ) + w(Y-r*) = C - ( r * - l ) + a ( X - r ' )

*

r ' = r'Y~aX
rj-a

(1)

Observe that the interest rate structure in equation (1) implies that the borrower pays
coupon interest in every period and repays the debt at the end of the game13. The
competitive interest factor is set to yield the lender an expected profit of zero. With equal
coupon payments in each period, the full information interest factors set at t=0 would be
2/(1 +17) for a type G borrower in case of the good project choice, and 2/(1 +a) for a type
B borrower or a type G borrower in case of the bad project choice. The competitive full
information interest factors that a lender could charge at the intermediate date would equal
1/rj for a type G borrower with a good project, and 1/a otherwise. In the analysis that
follows we assume that:

(A-D

I < r* < —
rj

l+cc

The type G borrower therefore would prefer to invest in the good project with outside
financing at the full information interest factor for a good project, and would choose the
bad project if financed at the full information interest factor for a type B borrower (bad
project). Observe that this assumption dictates that 7j>(l+a)/2.

12

In the remainder of this chapter we use the terms interest factor and interest rate interchangeably.

13

This interest rate structure could also be interpreted as the borrower repaying the loan at the end of
the first period, and refinancing the loan amount at preset terms at the intermediate date. The interpretation
chosen does not affect our analysis.
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Financial Market Financing
In the case of asymmetric information, the pooling competitive interest factor rF
charged with financial market financing depends on the proportion of type G borrowers in
the economy. If the type G borrower chooses the good project, the competitive loan
interest factor rF solves:
(r F -l) + 0T,rF + (l-0)ar F = 1 or
2
rF =
F

(2)
l+0ij+(l-0)a

If the type G borrower chooses the bad project the competitive loan interest factor equals:

(3)

h - -£The following result now can be derived.

Lemma 1: If 0<0 there exists a Nash Equilibrium in which both the good and the bad
borrower invest in the bad project, and the interest factor rF charged in the financial
market equals 2/(1+a). The social cost of the good borrower investing in the bad project
is rjY-aX, the expected social costs incurred are 0(jjY-aX). If 0>0 there exists a Nash
Equilibrium in which the good borrower invests in the good project and the bad borrower
invests in the bad project. The interest factor rF charged in the financial market equals
2/[l+0?j+(l-0)a]. In this Nash Equilibrium first best investment efficiency is realized.
The cutoff proportion 0 is defined in the Appendix.
Observe that the parametric condition (A-l) ensures that 06(0,1). The intuition is
as follows. If the proportion 0 of type G borrowers is relatively low (0<0), the pooled
interest rate set in a competitive market is high. Type G borrowers then suffer from
significant negative externalities due to the presence of type B borrowers, that are
characterized by lower success probabilities, and as a consequence they may make the
wrong project choice. The adverse selection premium in the pooled funding costs then
causes asset substitution moral hazard. This results in an expected social loss. For higher
levels of 0 (0>0), the pooled interest factor is relatively low. Although in this case a
wealth redistribution still takes place from type G borrowers to type B borrowers, the
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adverse selection premium in the interest rate does not lead to an ex post investment
inefficiency on the side of the type G borrower. Observe however that, since in both cases
the type G borrower is pooled with the type B borrower, he may seek for ways to be
separated from the type B borrower (either at t=0 or at the intermediate date t = l ) , and
therefore may prefer to be monitored by a bank.
Bank Financing
Banks invest in information production (i.e. monitor the borrower) at a cost M,
and receive a signal with respect to the borrower's investment opportunities at the end of
the first period. Based on this signal the bank may adjust the second period interest rate.
Observe that since the bank can act on non-verifiable (and thus non-contractible) information, it has the capacity to extract rents from the borrower in the second period. Because
any bank can choose to become informed at the beginning of the game, such ex post rent
extraction would result in a lower ex ante (first period) interest rate for the borrower in a
competitive market. The bank's intermediate interest rate decision is influenced by the
presence of less informed competitors (either outside banks or lenders in the financial
market) at the end of the first period. Irrespective of the type of bank contract used, this
imposes the following restrictions on the bank's pricing strategy at the beginning of the
second period subgame:
The maximum interest factor r+ that a bank can charge the borrower after having
observed a perfect signal that the borrower is of type B equals lia. This is the
interest rate that the borrower of type B would be charged by another lender at the
intermediate date after perfectly revealing his type.
The maximum interest factor that the bank can charge the type G borrower such
that he would still weakly prefer the good project over the bad project equals r*, as
given in equation (1).
There is also an upper bound on the interest rate that the bank could charge the
borrower after having observed that the borrower is of type G, or after having
received an uninformative signal. This upper bound depends on proportion 6 of
type G borrowers in the economy, and equals either r=l/[0?j + (l-0)a] (if this is
smaller than r') or 1/a. The argument here is that an uninformed competing lender
would not be able to distinguish between good and bad borrowers demanding
funding, and therefore always charges a pooling rate.
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Enforceable Bank Contract
The terms of an enforceable bank contract are legally binding. Enforceable bank
contracts therefore do not allow the bank to increase the prespecified interest rate set at
t = l , after having observed a signal that the borrower is of type B. However, the bank
does have the option to decrease the interest rate for a type G borrower in order to
prevent asset substitution moral hazard. This increases the success probability of the type
G's project, and thus the probability of repayment on the loan. In a competitive market,
the potential benefits from increased investment efficiency fully accrue to the borrower
through a reduction in the ex ante (first period) interest rate charged by the bank. This
effect can be denoted as an investment efficiency effect. Observe that since the bank cannot
increase the interest rate for a type B borrower, a borrower who is detected to be type B
pays equal interest payments in both periods. This causes additional complexity in
determining the conjectured equilibrium of the second period subgame, since now the
bank's incentive compatibility constraints (conditional on the signal observed by the bank)
and its individual rationality constraint interact. That is, the bank's intermediate interest
rate strategy depends on its breakeven rate over the whole game, which on its turn
depends on the bank's intermediate interest rate strategy. We define the competitive
interest factor of an enforceable bank contract as a function of the bank's quality 7 as
rE(Y).
Dependent on the bank's intermediate pricing strategy four types of enforceable
bank contracts can be distinguished (each contract given below specifies the interest rate
that the bank would charge the borrower after observing a perfect signal that the borrower
is of type G, a perfect signal that the borrower is of type B, and an uninformative signal
respectively):
(0
A contract denoted as (rE(Y),rE(7),rE(y)), with rE(-y)<r*. With this contract the
bank charges the borrower an interest factor rE(7) in the first period and does not
adjust the interest rate at the intermediate date, irrespective of the signal received.
(ii)
A contract denoted as (r*,rE(7),r*), with rE(7)>r*. With this contract the bank
charges the borrower an interest rate rE(7) in the first period and charges a second
period interest factor r* both after observing a perfectly informative signal that the
borrower is of type G and after observing an uninformative signal; the bank does
not adjust the interest rate after observing a perfectly informative signal that the
borrower is of type B.
(Hi)

A contract denoted as (r*,rE(7),rE(7)), with rE(7)>r*. With this contract the bank
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charges the borrower an interest rate rE(7) in the first period and charges a second
period interest factor r* only after having observed a perfectly informative signal
that the borrower is of type G; the bank does not adjust the interest rate otherwise.
(j'v)

A contract denoted as (rE(7),rE(7),rE(7)), with rE(7)>r*. With this contract the
bank charges the borrower an interest rate rE(7) in the first period and does not
adjust the interest rate at the intermediate date, irrespective of the signal observed.
For contract (/') it can easily be seen that, given the bank's intermediate interest rate
strategy, the competitive interest factor rE(y) equals (2+M)/[l +6rj+(l-8)a]. For contract
(ii) rE(7) can be shown to satisfy:
r E (7)-l + 7[Ö7/r *+(1-ö)arE(7)] + (l-7)[ör;+(l-o)Q:]r * = 1 + M

r ( )
E

_ 2+M-dr,r*-(l-y)(l-e)aï'
[l+y(l-6)a]

«*

(4)

For contract (iii) the competitive interest factor rE(7) equals:
r E (7)-l

E

=

'

+

7[0J?r*+(l-0)arE(7)] + (1-7)0^(7) = 1 + M

2+M-yer,r'
[l+a-700;]

«

(5)

Finally, for contract (iv) rE(7) equals (2+M)/(l+a). The following result now can be
derived.
Lemma 2 (Equilibrium Second Period Subgame with Enforceable Bank Contracts):
(a) If 0 < M <

(l+ij)r*-2

then borrowers with a quality 0G[öM,0] will be offered

contract (0- Contract (/0 is offered to borrowers with a quality 0€[0M,0M) and contract
(iii) is offered to borrowers with 6E\6,dM). Contract (JV) can not be offered.
(1 +c^)?ïr * —2o

(b) If

(l+r/)r*-2

< M <

^

'-1
a

then contract (ii) is offered to borrowers

with a quality 6E[6M,8] and contract (iii) is offered to borrowers with ÖG[Ö,ÖM). Contract
(0 and contract (iv) can not be offered.
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(c) If M >

(i+oQqr'

2a
then

contract (iv) is offered V 0 6 [0,0]. Contracts (0, (»')

and (iii) can not be offered. The cutoff levels 6M>6 and 0M are defined in the Appendix.
With contract (0 the type G borrower invests in the good project. In all other equilibria
the type G borrower invests in the good project if charged r* and in the bad project
otherwise. The expected social loss occurring from the use of contracts (it), (iii) and (JV)
equals 0, (l-y)6(r)Y-aX) and 6(r]Y-aX) respectively.
Lemma 2 describes which of the above presented enforceable bank contracts would
be feasible for different levels of the bank's information production costs M and the
borrower's quality Q. Contract (0 can only be offered to higher quality borrowers if the
costs of information production are low. Both an increase in the bank's information
production costs and a reduction in the borrower's quality would increase the pooled
interest factor rE(7) of enforceable bank contracts. For high levels of M and low levels of
6, iE(y) becomes larger than r*. Initially, contract (ii) will then be offered. If M increases
further and/or 0 decreases further, interest rate concessions by the bank at the end of the
first period become less likely and investment inefficiencies may occur (this is the case
with contract (iii)). If the costs of information production become even higher, then only
contract (iv) can be offered to all borrowers. In this case no interest rate adjustments are
made at the end of the first period and the deviations from the socially efficient investment
choices are most severe.
Discretionary Bank Contract
With a discretionary bank contract the bank has the flexibility to adjust the interest
factor in both directions at the end of the first period. Discretionary contracts therefore
allow the bank to 'fine-tune' the second period interest factor on the signal received from
its information production. After having observed a signal that the borrower is of type B
the bank may increase the interest rate, whereas it may charge a lower interest rate to a
type G borrower in order to induce the good project choice. As a consequence, discretionary bank contracts can not only enhance ex post investment efficiency like enforceable
bank contracts do (investment efficiency effect), but in addition may redistribute wealth
from type B to type G borrowers (this effect can be denoted as a wealth redistribution
effect). This distinguishes these contracts from enforceable bank contracts. Both these
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effects result in a lower first period interest rate rD(7) in a competitive credit market.
Observe that discretionary bank contracts increase the bank's ability to exploit the
borrower (i.e. to extract rents from the borrower) relative to enforceable bank contracts.
That is, with a discretionary contract, the bank may decide to always increase the interest
rate in the second period. In an ex ante competitive market, such rent extraction by the
bank would reduce the first period (pooling) interest rate. As indicated above, the
possibilities for second period rent extraction are limited by the presence of less informed
outside lenders at t—1. We now consider the borrower's project choice and the bank's
intermediate pricing strategy with discretionary contracts. We will focus on equilibria with
intermediate interest rate strategies which result in the lowest ex ante interest rates
charged in the first period14. The following result can be derived.
Lemma 3 (Equilibrium Second Period Sub game with Discretionary Bank Contract): If
d < 6 there exists a Nash Equilibrium in which the bank charges the interest factor r+ after
observing a signal that the borrower is of type B or after observing an uninformative
signal, and charges r* after observing a signal that the borrower is of type G. The type G
borrower invests in the good project if charged r* in the second period, and invests in the
bad project if charged r + . The type B borrower invests in the bad project. The expected
social loss from inefficient investment equals (1-7)0(77 Y-aX). If 6>6 there exists a Nash
Equilibrium in which the bank charges the interest factor r+ after observing a signal that
the borrower is of type B, and charges r after observing that the borrower is of type G or
after observing an uninformative signal. The type G borrower always invests in the good
project. The type B borrower invests in the bad project. In this case the expected social
loss equals 0. The cutoff level d>9 is defined in the Appendix.
The intuition behind Lemma 3 is as follows. If the proportion of type G borrowers
in the economy is relatively low (0<0), the pooling rate that a type G borrower would
receive from an uninformed competing lender at the beginning of the second period would
be too high to provide the right investment incentives (i.e. r>r*). A type G borrower

In an extension of the basic model in Section 5 we will explicitly incorporate an ex ante investment
decision on the side of the borrower. The equilibria with discretionary contracts described in this section can
be shown to be the most efficient equilibria in the sense that these enhance ex ante investment efficiency the
most. Note however that other equilibria may be possible with discretionary bank contracts, for example
equilibria that minimize the interest rate that the bank charges at t = l. Such equilibria may be preferred if a
borrower's ex post investment incentives are relatively more important.
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therefore would invest in the bad project if financed by an outside lender. By charging an
interest factor of r* however, an inside bank can induce the type G borrower to invest in
the good project after observing a perfect signal that the borrower is of type G, and
benefit from a higher repayment probability due to increased investment efficiency. Note
that the rents from this increase in investment efficiency fully accrue to the bank at the
intermediate date. After observing an uninformative signal an inside bank would charge
r + , and a social loss occurs. The type G borrower thus invests in the bad project with a
probability (I-7). For high levels of 0 (0>6), investment efficiency would be realized
even if the type G borrower would run away from the incumbent bank. Competition from
outside lenders now restricts the possibilities for rent extraction by the inside bank. The
maximum interest rate that an inside bank can charge a type G borrower after observing a
perfect signal that the borrower is of type G or an uninformative signal now equals r<r*.
Observe that in this case no social loss is incurred.
For 0<0 the ex ante interest rate rD(7) that a bank with a quality parameter 7
needs to charge the borrower to break even over both periods satisfies the following
equation:
r D (7)-l + 7[0i?r*+(l-0)a:r*] + (1-7)0** = 1 + M

«

rD(7) = 2 + M - (l-7)ar* - 7[07;r * +(l-0)ar1 = 1 + M - 70[r;r*-l]

(6)

The discretionary contract offered to borrowers with 0£(O,0) can be denoted as discretionary contract (0- For 0>0 the ex ante interest rate rD(7) solves:
r D (7)-l + 7[0r;r+(l-0)ar 4] + (1-y)[0i]+(l-0)a]r = 1 + M

«

rD(7) = 2 + M - 0T/r- 7(l-0)ar* - (l-7)(l-0)ar = 1 + M - 7(l-0)[l-ar]

(7)

This contract can be denoted as discretionary contract («)•
4.2 The Borrower's Choice of Contract Type and Funding Source
We now consider the first period subgame and analyze the borrower's choice of
contract type and funding source at t=0. Each type of borrower chooses the contract type
and funding source which maximize his expected payoff. A borrower's expected payoff is
equal to the expected return on the project net of the borrowing costs. Define ^ ( 7 ) as the
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type j borrower's expected net return if he chooses financial market financing, with
jG{B,G}. Furthermore, let Rf(i,y), Rf(«,Y), Rf(«i,7), RfO'v,?) and R D (Z,T) and R°(ii,y)
be the type j borrower's expected net return as a function of the bank's quality in the case
of bank financing with enforceable contract (i) through (iv) and discretionary contract (0
and (ii) respectively. In order to derive the main results of the paper, we distinguish
between three intervals with respect to the borrower's observable quality 0 in the
economy: low quality borrowers with an observable 0 6 [0,0), borrowers of intermediate
(medium) quality for which 6E [6,6), and high quality borrowers with 0 6 [0,0]. Table 2
gives an overview of each type of borrower's expected net return as a function of his
contract and funding source choices for those contracts that are relevant for the remainder
of our analysis.
Equilibria with Enforceable Bank Contracts
We first compare financial market financing and bank financing with enforceable
contracts. The following results can immediately be derived.
Lemma 4: Neither enforceable bank contract (i) nor enforceable bank contract (iv) can
compete with financial market contracts for M > 0 . For M=0 both types of bank contracts
are at best equivalent to financial market contracts.
This lemma states that enforceable bank contract (/) and enforceable bank contract
(iv) are dominated by financial market contracts if the costs of information production by
banks are positive. The intuition is that neither of these contracts changes the type G
borrower's investment behavior as compared to financial market financing, while both
incur (positive) monitoring costs. Lemma 4 therefore implies that only the enforceable
bank contracts (ii) and (Hi) need to be explicitly considered in the analysis of the firm's
funding source choice at t=0.
Lemma 5: Enforceable bank contracts (ii) and (Hi) can only compete with financial market
contracts for lower quality borrowers (i.e. for borrowers with 0G[0,0)) if they are
feasible.
The intuition underlying this result is similar to the previous lemma. Since bank
financing is more expensive than financial market financing (the bank needs to be
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compensated for its investment in information production), enforceable bank contracts are
dominated by financial market contracts for M > 0 unless they improve the type G
borrower's project choice. If the borrower's quality parameter is larger than or equal to 6,
the type G borrower would invest in the good project with financial market financing.
Costly information production by banks therefore would not add any value. If the quality
of the borrower pool is low (i.e. for borrowers with 6<6) financial market financing
would induce the type G borrower to choose the bad project. In this case the enforceable
bank contracts (ii) and (Hi) may be valuable, because the bank's intermediate interest rate
strategy may improve investment efficiency. This lowers the pooling interest rate rE(7).
We have the following corollary.

Corollary 1: For enforceable contracts (ii) and (Hi)

drE(Y)
< 0 and
dy

3rE(7)
<0
ad

for

0G[Ö,ê).
Corollary 1 states that the pooled funding rate for both enforceable bank contracts
(if) and (Hi) decreases with the bank's quality (reputation) and with borrower quality. The
intuition is that higher quality banks can better distinguish between type B and type G
borrowers. With contract (ii) therefore 'unjustified' interest rate decreases for type B
borowers would occur less frequently, whereas with contract (Hi) investment efficiency on
the part of the type G borrower could be enhanced more often. Both effects reduce rE(7).
In addition, an increase in borrower quality increases investment efficiency in the case of
bank financing on the interval 6(=[6,6). This reduces rE(y).
Whether enforceable bank contracts are indeed preferred over financial market
contracts by lower quality borrowers depends on the bank's quality or reputation y at the
beginning of the game and on the level of the monitoring costs M. We now have the first
two of our main results.
Proposition 1 (Equilibrium with Enforceable Bank Contract (if)): Let M < M and let
d<=[dM,6). Then, if M < M ( H ) both types of borrowers would prefer enforceable bank
contract (if) over financial market financing in a Pareto optimal pooling Bayesian Perfect
Nash Equilibrium, irrespective of the bank's quality. If M(n)<M<M(/0, both types of
borrowers would prefer the pooling Bayesian Perfect Nash Equilibrium with bank contract
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(M) over the pooling Bayesian Perfect Nash Equilibrium with financial market financing if
the bank's quality y<y(ii). If y>y(ii) on this interval for M, or if M > M ( H ) , both types
of borrowers choose financial market financing at the pooling rate rF as defined in (3).
There are no feasible separating equilibria. The cutoff levels M, MOO. M(H) and y(ii) are
defined in the Appendix.
Proposition 2 (Equilibrium with Enforceable Bank Contract (Hi)): Let
0€[0,Min{0M)0}). Then if M<M(n7) there is a Pareto-optimal pooling Bayesian Perfect
Nash Equilibrium in which both types of borrowers choose bank financing with enforceable contract (Hi) if the bank's quality y>y(Hi). Uy<y(iii), or if M > M ( H ï ) , both types
of borrowers choose financial market financing at the pooling rate rF defined in (3). There
are no feasible separating equilibria. The cutoff levels M(iii) and y(iii) are defined in the
Appendix.
The intuition of these results is as follows. The attractiveness of enforceable bank
contracts to both types of borrowers depends on a tradeoff between the higher costs of
bank financing with the benefits from increased investment efficiency (through a decrease
in rE(y)). First consider Proposition 1. With enforceable bank contract (ii) the bank always
lowers the interest rate for a type G borrower at the intermediate date to r* (irrespective of
the signal it receives), and investment efficiency always occurs. This reduces rE(y)
(investment efficiency effect). After observing an uninformative signal however, the bank
incorrectly decreases the interest rate for a type B borrower. This partially offsets the
beneficial effect from increased investment efficiency on rE(y). In addition, rE(y) increases
with the costs of information production. For a given level of 0G[0M,0) therefore the type
G borrower prefers enforceable bank contracts over financial market financing if the costs
of information production are not too high (i.e. for M smaller than M(ii)). For low
monitoring costs (M<M(/0), a type B borrower would have no option other than to
mimic the type G borrower's contract and funding source choice, since he would
otherwise perfectly reveal his type and be charged the full information rate for a type B
borrower in the financial market. Observe however that a type B borrower would also
benefit from choosing enforceable bank contract (iQ in this pooling equilibrium (i.e. the
equilibrium is Pareto optimal). The reason for this is twofold. First, the type B borrower
faces a lower interest factor r*<r F <r E (y) at the beginning of the second period if the bank
has observed an uninformative signal (observe however that this increases rE(y)). Second,
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the type B borrower would benefit from the type G borrower's better project choice
through a lower pooling interest factor rE(7>. For higher quality borrowers (i.e. for
0£[£M>0)) the first effect on rE(7) is more than compensated for by the investment
efficiency effect. For low levels of monitoring costs (i.e. for M<M(ii)), rE(y) will be
low. This would induce the type B borrower to choose bank financing irrespective of the
bank's quality. If the costs of information production become higher QA(ii)<M< M(ii)),
then the type B borrower will face a higher interest rate rE(7). In this case the type B
borrower will only prefer bank financing if the probability of paying a lower interest rate
in the second period is sufficiently large, i.e. if the bank's reputation is not too high
(smaller than or equal to y(ii)). Observe that this is the case even though a higher bank
reputation reduces rE(y) (see Corollary 1). Observe furthermore that it can be shown that
7(H) decreases with M. The higher the costs of information production, therefore, the
lower the attractiveness of enforceable bank contract (ii) for a type B borrower. Separating
equilibria in which both borrower types make a different contract and funding source
finally are not possible, since it can be shown that the type B borrower would always want
to mimic the type G borrower's contract choice in equilibrium.
For Proposition 2 the intuition is analogous. Observe however that in this case the
type B borrower would prefer the bank's quality to be higher than some lower bound
y (Hi), since investment efficiency with contract (Hi) can only be realized if the bank
observes a perfectly informative signal that the borrower is of type G, and the type B
borrower would always pay rE(7) in the first and the second period.
Corollary 2: M(Hi)<M(ii).
From Corollary 2 it can be seen that the maximum level of monitoring costs for
which bank financing would still be attractive for both types of borrowers is higher for
enforceable bank contract (ii) than for enforceable contract (Hi). The intuition is that for
higher levels of M enforceable bank contract (ii) would be offered to better quality
borrowers on the interval 6€[6,6), i.e. 6M increases. The expected adverse effect of
'misjudging' type B borrowers on rE(7) then would become smaller, whereas the expected
increase in investment efficiency on the side of the type G borrower (which is now present
with a higher probability) would become higher.
We now consider the funding source choice of higher quality borrowers. Lemma 5
implies that for 6€0,6], the type G borrower would always prefer the pooling Bayesian
83

Perfect Nash Equilibrium with (enforceable) financial market contracts over the equilibrium with feasible enforceable bank contracts. With enforceable contracts, we therefore
would only expect borrowers of low observable quality to choose bank financing15. For
higher quality borrowers the pooling financial market rate rF defined in (5) would be
sufficiently low to induce investment efficiency on the side of the type G borrower, and
bank financing would not add any value.
Equilibria with Discretionary Bank Contracts
Next we consider the conjectured equilibria of the total game for each category of
observable borrower quality in the presence of discretionary bank contracts. We have the
following results.

Proposition 3 (Equilibrium with Discretionary Contracts): Let y =

and M<M(iii). The type G borrower's expected
with discretionary bank contracts is higher than
enforceable (bank or financial market) contracts
sufficiently high. The type G borrower therefore
with discretionary bank contract (/) if and only if:

^ '
0[(l+a)jjr*-2a]

return in a pooling Nash
his equilibrium expected
if the bank's reputation
would prefer the pooling

Equilibrium
return with
7 G [^,1] is
equilibrium

(a) 7 > T L ( H ) (for 0G[0M,0)) or y>yL(iii) (for 0G[0,0M)) for borrowers of low observable
quality.
(b) y >7 M for borrowers of intermediate quality (0£[0,0)).
The type G borrower would prefer the pooling Nash Equilibrium with discretionary bank
contract (ii) if and only if:
(c) 7 > 7 H for borrowers of high quality (0E [0,0]).
All the pooling Nash Equilibria with discretionary bank contracts are Sequential Equilibria
and survive the Universal Divinity Refinement by Banks and Sobel (1987). There are no
feasible separating equilibria. The respective cutoff values of y are defined in the
Appendix.

15

This result is consistent with e.g. Diamond (1991), Berlin and Mester (1992) and Boot and Thakor

(1997).
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Corollary 3:

drD (y)
<Q
37

V 0G[0,0]. Furthermore

dïD (V)
<Q
30

on 0€[0,0), and

3rDn ( 7 )
>Q on 0 G [0,0].
30

Corollary 4: -2h > 0 , -2^1 > 0 and — < 0 (or non-monotonic in 0).
30
30
30

Corollary 5: lim

7 L (0)

< 7M(0)

and

7H(0) <

et«

lim yM(6) .
et«

The intuition of Proposition 3 is as follows. Each type of borrower again trades off
the benefits and costs of bank financing and financial market financing in order to
determine his contract and funding source choice. For a type G borrower the benefits
from a discretionary bank contract stem from two sources. First, the bank's intermediate
interest rate strategy may enhance ex post investment efficiency by mitigating asset
substitution moral hazard; this reduces r D ( 7 ) (investment efficiency effect). Second, since
the bank can increase the interest rate for a type B borrower, a lower ex ante interest
factor rD(7) is needed for the bank to break even in a competitive credit market (wealth
redistribution effect). Observe however that by giving the bank discretion, the type G
borrower exposes himself to an incorrect interest rate increase by a low quality bank at the
intermediate date with discretionary contract (i). This prevents investment efficiency and
therefore is costly (i.e. increases r D ( 7 )). Together with the costs of information production
these costs represent the total costs of bank financing with discretionary contract (i). For
discretionary contract (ii) the total costs of bank financing only consist of the information
production costs. A type G borrower therefore would prefer discretionary bank financing
only if the costs of information production are not too high and/or the bank's quality is
sufficiently high. For a type B borrower the benefit from discretionary bank financing
stems from a reduction in the ex ante pooling interest rate rD(7) due to increased investment efficiency. For discretionary contract (ii) this effect is combined with paying a lower
second period (pooling) interest rate to a lower quality bank (observe however that this
effect increases r D ( 7 )). The costs of discretionary bank financing for a type B borrower
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consist of monitoring costs and a potentially higher second period interest rate with bank
financing.
Now first consider borrowers with a low observable quality (0G[0,0)). For these
borrowers, the pooling interest factor rF with financial market financing is too high to
induce investment efficiency. With discretionary bank contract (/), the bank would
increase the interest rate for a type B borrower to r+ and charge an interest factor r* to a
type G borrower at the intermediate date after observing an informative signal. After
receiving an uninformative signal, the bank would charge the full information interest rate
r+ for a type B borrower. As compared to financial market financing therefore a type G
borrower benefits from increased investment efficiency (through a lower ex ante interest
factor rD(7)) and from a wealth redistribution between the type G and type B borrower if
the bank observe a perfect signal. Since the type G borrower will be confronted with an
incorrect interest factor increase if the bank observes an uninformative signal, he will only
prefer discretionary bank contract (i) over financial market financing if the bank's
expected quality or reputation is sufficiently high. Observe that with enforceable bank
contract (Hi) the same investment efficiency effect could be realized for 0 £ [ 0 , 0 M ) as with
discretionary contract (0, whereas enforceable bank contract (ii) could achieve even higher
investment efficiency on the better range of the low quality borrowers with 0€[0 M ,0).
With these contracts, however, the type G borrower cannot benefit from the wealth
redistribution effect ex ante. Since on the interval 0G[0,0) the type G borrower suffers
significantly from the presence of the type B borrower, this wealth redistribution effect is
large. Although with a discretionary contract the type G borrower faces a higher second
period interest rate from a low quality bank than with either of the two types of enforceable contracts, discretionary bank contract (/) is preferred for a given level of M if the
bank's expected quality is sufficiently high (i.e. if y>yL(ii) and y>yL(iii) respectively).
In this case the wealth redistribution effect more than compensates the type G borrower
for incorrect interest rate increases and the resulting lower ex ante benefits from reduced
investment efficiency. Although a type B borrower will always face a second period
interest factor r + > r F with discretionary contract (0, he will prefer the equilibrium with
this contract over financial market financing, since the ex ante benefits from investment
efficiency are sufficiently high. Observe however that in this equilibrium the type B
borrower is always worse off than in the equilibria with enforceable bank contract (ii) and
(Hi) respectively, since his expected total interest payments will be higher with discretionary bank contract (0- Despite this fact, the type B borrower chooses discretionary bank
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contract (i) because he would otherwise be unambiguously identified as a type B borrower
and be charged the full information interest rate r + . If 6 increases, the investment
efficiency effect becomes larger, whereas the wealth redistribution effect becomes smaller.
Since the second effect dominates, the minimum quality that the bank needs to have in
order to attract the borrowers then has to increase (see Corollary 4).
For borrowers of intermediate quality (8E [6,6)) the pooling interest factor rF with
financial market financing is sufficiently low to induce the type G borrower to invest in
the good project. Since with discretionary bank contract (/') investment efficiency will only
occur if the bank receives a perfectly informative signal, no ex ante benefit of bank
financing can be realized from increased investment efficiency as compared to financial
market financing. For a given level of M therefore a type G borrower could only benefit
from discretionary bank contract (0 if the loss in investment efficiency with bank
financing is not too large and the expected wealth redistribution effect is sufficiently high.
This is the case if the probability that the bank receives an informative signal with respect
to the borrower's type is sufficiently high (i.e. Y ^ Y M ) - For a type B borrower the
argument is similar to the case of low quality borrowers. For higher levels of 6, the
wealth redistribution effect becomes smaller. This then would make bank financing
relatively less attractive vis-à-vis financial market financing and increases YM (see
Corollary 4). Observe finally that in the equilibrium for borrowers with intermediate
quality wealth redistribution from a type B to a type G borrower takes place at social cost.
Borrowers of high quality (0E[0,1)) choose between discretionary bank contract
(H) and financial market financing. With discretionary bank contract (ii) the bank would
increase the interest factor for a type B borrower and charge an interest factor r < r* either
after observing that the borrower is of type G or after observing an uninformative signal.
This interest factor r is enforced by the presence of competition from outside lenders at
the intermediate date. With both types of contracts investment efficiency on the side of the
type G borrower would always be realized. In comparison with the previous case therefore
the type G borrower does not need to be compensated for a loss in investment efficiency
in the case of bank financing. Since a type G borrower however always pays a higher
second period interest rate with a discretionary bank contract than with financial market
financing (i.e. r*>r>r F ), he would prefer bank financing only if for a given level of M
the wealth redistribution effect is sufficiently large. This is the case if the bank's reputation is sufficiently high ( Y > Y H ) . A type B borrower again is worse off with discretionary
bank contract (ii), but has no option other than to mimic the type G borrower's contract
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and funding source choice, since he would otherwise perfectly reveal his type and be
charged the full information interest factor r+ for a type B borrower. Note that in this
equilibrium only wealth redistribution occurs. If 6 increases, both the wealth redistribution
effect and the interest factor r and rF decrease. Since r is more sensitive to 0, this initially
decreases the minimum reputation that the bank needs to have in order to attract borrowers. For higher levels of 6 however the reduction in wealth redistribution may become
dominant and yH may increase (see Corollary 4).
An increase in the bank's reputation increases both the investment efficiency effect
and the possibility for wealth redistribution, since it improves the informativeness or
precision of the bank's signal. This implies that rD(7) decreases with y (see Corollary 3).
For low and medium quality borrowers furthermore rD(7) decreases with 6. The intuition
is that for a higher observable borrower quality 6, the expected gain from increased
investment efficiency becomes larger. Since type G borrower suffer less from the presence
of type B borrowers, the lower wealth redistribution effect becomes relatively less
important vis-à-vis this investment efficiency effect. For high quality borrowers however
rD(-y) increases with 9. A higher level of 6 decreases the drawback of 'misjudging' type B
borrowers. However, the benefits from wealth redistribution also go down. Furthermore,
the bank is more and more restricted in its intermediate pricing policy by competition
from outside lenders. As a result, rD(y) increases with $. Finally, observe that the jumps
in the minimum bank reputation needed to attract medium and high quality borrowers to
discretionary bank financing can be explained by a discrete change in the type G borrower's investment strategy.
4.3 Discussion
The following insights can be derived from our analysis. Discretionary contracts
allow banks to optimally condition their contracts on more subtle - potentially noncontractible - information than financial markets can. This facilitates more informative
decision-making by the lender, which can enhance investment efficiency in the economy.
The benefits of this flexibility and discretion however crucially depend on the expected
quality (reputation) of the banking system. Since lower quality banks may not be able to
optimally use the information produced on the borrower, giving the bank flexibility is only
attractive if the bank's expected quality or reputation is sufficiently high. The extent to
which this needs to be the case depends on the quality of the borrower pool in the
economy. Our results imply that flexibility in bank contracts is most attractive for either

low quality borrowers or high quality borrowers, but for different reasons. If the quality
of the borrower pool is low, the use of discretion may improve real decisions on the side
of good borrowers and results in a significant wealth redistribution between bad and good
borrowers. For borrowers with a high observable quality, discretion in bank contracts
does not increase (ex post) investment efficiency in comparison with financial market
financing. However, high quality borrowers may still benefit from wealth redistribution.
For borrowers of intermediate quality discretionary contracts are relatively less attractive.
For these borrowers financial market financing is available at an attractive rate, which
guarantees investment efficiency. Since discretionary contracts may decrease investment
efficiency, the borrower needs to be compensated for this loss, and therefore will only
prefer discretionary bank contracts if the reputation of the bank offering these contracts is
sufficiently high.
The implications of the previous results for the bank's market share in a competitive credit market are summarized in Proposition 4.
Proposition 4: The use of discretionary contracts increases the market share of banks visà-vis financial markets for intermediate and higher quality borrowers; as a consequence it
increases the pool of borrowers in the economy that are monitored (i.e. on which
information is produced).
For borrowers of low observable quality the use of discretion in bank contracts
does not affect the total market share of banks vis-à-vis financial markets, but merely
changes the composition of bank financing with respect to its contractual type. For
borrowers of intermediate or high quality however the bank's market share vis-à-vis
financial markets increases for banks of sufficiently high quality. In the presence of
discretionary bank contracts we therefore would not only expect a choice for monitored
bank financing by low quality borrowers (as was the case with enforceable bank contracts), but possibly also by intermediate and high quality borrowers.
4.4 A Numerical Example
The results presented in the previous section now will be illustrated by a numerical
example. The (exogenous) parameters are the following: T?=0.75, a=0.25, Y=4, X=9
and M=0. From this it can be derived that r*=1.50, r + =4.00, 0M=O.O3O4, 0=0.1667
and 0=0.8333. Table 3 provides results of a numerical analysis of the model and shows
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the different cutoff levels for the bank's expected quality Y £ ( 0 , 1 ] as a function of the
proportion of type G borrowers in the economy. Figure 1 shows how the borrower's
choice of contract type and financing source change as a function of his observable quality
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Table 3: Overview Results Numerical Analysis of Basic Model (for M=0)
5 Model Extensions and Further Analysis
In this section we present some extensions of the basic model and discuss further
implications of our analysis. We will particularly focus on the incorporation of the
borrower's ex ante incentives to invest in effort and on the bank's incentives to invest in
information production. These extensions allow us to provide a link between a firm's
contract, maturity and funding source choices and the type of its investment projects, and
between the types of contracts offered and the level of information production by banks in
the economy. Finally, we will discuss some implications for financial system design and
for the design of bank loan commitments.
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5.1 Ex Ante Investment Incentives, Project Types and the Borrower's Contract
Choice
Our model thus far only explicitly incorporated an ex post investment decision on
the side of the borrower. As emphasized in the Introduction however, the different types
of contracts may also vary with respect to their effect on the borrower's ex ante investment incentives. Although we have given a rationale for the use of discretion in bank
contracts even if ex ante incentive effects are absent, we will now extend our basic model
in order to analyse such effects in some detail16. For simplicity of exposition we assume
that M=0 and 7 = 1 .
Perhaps the easiest way to address these issues in our basic model framework
would be to have the borrower's expected payoff from his investment project depend on
an (unobservable) effort choice /3E [0,1]. The (private) costs of effort equal V(j3), with
V'(0)>O and V"(|3)>0. We assume that the borrower's investment project generates a
first period project cash flow C with a probability ß, and 0 with a probability (1-0).
Furthermore, we assume that ex ante effort exertion by the borrower increases the success
probability of the good project to rj(l+/3) in the second period17. Finally, we assume that
a borrower with an observable quality parameter 6 learns his own type at the intermediate
date t = l . In this modified structure the following result can be derived18.
Proposition 5: Discretionary bank contracts stimulate ex ante investment incentives more
than either enforceable bank contracts or financial market contracts.
The intuition is straightforward. The lower ex ante interest rate with a discretionary contract increases the borrower's marginal return to effort. Although the potentially

16

Observe that, since we put a heavy weight on the borrower's first period interest payment in our
basic model framework by setting the first period success probability equal to 1, the benefits of a lower ex
ante interest rate have already been hinted at in our earlier analysis.
17

Another way to capture the ex ante incentive effect on the expected project return would be to
assume that ex ante effort exertion increases the good project's second period cash flow conditional upon
success. Although this would generate similar results, we prefer to model this effect through the success
probability of the good project. This allows us to explicitly incorporate the marginal costs of a higher second
period interest rate in the tradeoff of the marginal benefits and costs of effort. An even more complete
picture of the relevant tradeoffs is provided in Jaggia and Thakor (1994), where the long-term return on firm
investment depends on the cumulative amount of effort exerted in both periods.
18

For a similar type of argument, see also Section 2 in Chapter 2.
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higher second period interest rate that a borrower faces with such a contract may partially
offset this benefit, the borrower chooses a higher ex ante effort level with a discretionary
bank contract. This makes the safer project more attractive, and therefore also reduces ex
post asset substitution moral hazard.
Observe that in our model structure in Section 3 it was suggested that a borrower
should ideally invest in safer, better quality projects. Bank financing may be attractive
because it mitigates the adverse incentive effects of an adverse selection premium in a
borrower's funding costs on his project choice. Discretionary bank contracts furthermore
improve a borrower's ex ante incentives, thereby enhancing the safe project's expected
returns. This would stimulate these conservative project choices even more. The benefits
of discretion in bank contracts however are not restricted to these types of projects. The
improvement of ex ante effort incentives may also be important for riskier projects. This
would for example be the case for (start-up) firms with innovative, R&D-type investments
(these firms typically have low 0's and risky investment projects). For such firms a
significant level of ex ante firm-specific effort is generally necessary to guarantee success
in the long run. With either enforceable bank contracts or financial market financing, the
privately optimal investments in firm-specific effort may be too low to induce these firms
to pursue risky, but valuable innovative investment projects. We will now show that also
in this case discretion in bank contracts may prove to be of value.
In order to explore this issue, consider the following alteration of our model.
Suppose that a borrower with an observable quality parameter 6 can invest in a risky,
innovative project at t=0 and has to decide on the amount of (unobservable) firm-specific
effort to exert at that date. As before, firm-specific effort increases the borrower's first
period success probability ß, but also incurs (private) convex costs V(j3). The impact of
firm-specific effort on the project's second period return depends on the quality of the
borrower (or the prospects of his project). The borrower learns his quality at t = l , before
the bank does. If the borrower is bad, firm-specific effort does not pay off in the second
period and the project generates a cash flow X with a probability a, and 0 otherwise. If
the borrower is good, firm specific effort enhances the risky project's success probability
to a(l+ß). A good borrower however can also switch to a safer project which generates a
cash flow Y with a probability 77 and 0 with a probability (l-?))19. Let ß* t>e m e fifSt best

19
This assumption captures the notion that good quality borrowers are more likely to have alternative
investment opportunities.
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level of firm-specific effort chosen by the borrower in case of complete selffinancing.
Furthermore, let 0<a(l+/3*)<»/<l and a(l+/3*)X>?7Y>aX. The innovative project
therefore is riskier, but may be socially optimal if it is supported by a sufficiently high
level of firm-specific effort. We again assume that M=0 and 7 = 1. The following result
then can be derived.
Proposition 6: For certain parameter values there exists an equilibrium in which good
borrowers would invest in innovative projects with discretionary bank contracts, but not
with either enforceable bank contracts or financial market financing.
Proposition 6 states that the use of discretion in bank contracts may stimulate
innovative investment projects in the economy. The intuition behind this result is again
that the lower ex ante interest rate that is feasible with discretionary bank contracts
stimulates ex ante effort incentives more than any of the other contracts. This may tilt the
value of promising risky projects above the value of more conservative project choices,
and thus makes innovative projects attractive. This result emphasizes the additional value
of discretionary contracts as compared to enforceable contracts. Enforceable bank
contracts can enhance ex post efficiency with respect to project risk choice, but cannot
ensure ex ante efficiency in all cases. The reason is that the ex ante interest rate of an
enforceable contract may be too high to induce the right incentives on the side of the
borrower at the beginning of the game. The lower ex ante interest rate of a discretionary
contract on the other hand may be low enough to improve ex ante incentives; Furthermore, these contracts provide ex post investment efficiency. Discretionary contracts therefore
may be superior.
These considerations allow us to relate a firm's choice of contract type and funding
source (and thus the 'implied' interest rate structure that the firm faces over time) to the
type of its investment projects. Our theory therefore proposes a (tentative) typology of the
financing sources of firms based on the relative importance and the trade off between ex
ante and ex post investment incentives.
5.2 Long-Term versus Short-Term Contracts
In our analysis so far we have focused on long-term (two-period) financial market
contracts and long-term renegotiable bank contracts. We will now compare these contracts
with short-term loans, which can by definition be renegotiated after one period. First, we
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assume - as before - that outside lenders cannot learn from the borrower's repayment
behavior at the end of the first period, i.e. short-term financial contracts cannot act as a
signalling device with respect to the borrower's investment opportunity set20. With shortterm financial market financing then the information asymmetry with respect to the
borrower's type will not be resolved at the end of the first period, since lenders in the
financial market do not invest in information production. Observe that the distinction
between enforceable and discretionary bank contracts disappears if we allow for short-term
bank contracts, since the bank may adjust the interest rate in either direction upon renewal
of the loan, based on the information received with respect to the borrower's type.
Consider the extended model structure presented in Section 5.1 in which a
borrower has to decide whether to invest in a risky, innovative project or in a more
conservative project. In this setting it is intuitive that long-term renegotiable bank
contracts dominate both short-term financial market contracts and short-term bank
contracts. The reason is that since short-term contracts need to break even on a period by
period basis, they provide no possibility for the borrower and the bank to intertemporally
share surplus. With long-term contracts, the possibility to intertemporally share surplus
allows for a lower ex ante interest rate in a competitive market, which increases the
borrower's ex ante incentives and improves the expected return on the borrower's
investment project. Short-term contracts thus cannot improve the borrower's ex ante
investment incentives as much as long-term renegotiable bank contracts do, and therefore
do not add any value in the absence of a signalling role21. This result is in line with
Berlin and Mester (1992).
It is interesting to analyze how a borrower's funding source and maturity choices
would be affected if we would allow for the possibility that good borrowers have a higher
first period repayment probability than bad borrowers, and outside lenders could therefore

20

Observe that although this assumption provides a rather narrow perspective on the maturity issue, it
allows us to focus on the interest rate structure implied by the use of short-term contract as compared to
long-term bank or financial market contracts. We analyze the maturity issue in the extended model structure
which incorporates both ex ante and ex post investment incentives. It can be shown that in the basic model
structure in Section 3 short-term contracts would only potentially be observed for borrowers in the low
quality pool (with 6E[8,8)). Good borrowers in this quality pool would be indifferent between the pooling
Bayesian Perfect Nash Equilibrium with short-term financial market contracts and the pooling equilibrium
with long-term financial market contracts.
21

Note however that short-term financial market contracts stimulate ex ante effort incentives more than
long-term financial market contracts, and therefore may be preferred by a specific type of borrowers.
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learn from the borrower's repayment behavior at the end of the first period. Although in
this case bad borrowers may partly be 'smoked out' at the end of the period, good
borrowers may still prefer long-term discretionary bank contracts over short-term financial
market financing, even though the second period interest rate they face with long-term
discretionary bank contracts may be higher than the interest rate on a short-term financial
market contract. The intuition is that since a good borrower knows that a high quality
bank is going to learn his good quality at the intermediate date, he has nothing to gain
from separating out by choosing short-term contracts. In fact, it is not in the good
borrower's interest that the bad borrowers would be identified either, since this decreases
the possibilities for wealth redistribution between bad and good borrowers in the second
period of the bank-firm relationship. Since this second-period wealth redistribution will be
reflected in a lower ex ante interest rate, the pool of bad borrowers which enters the
second period of the bank-firm relationship will be higher with discretionary bank
financing. Bad borrowers again would have no incentive to deviate from the good
borrower's funding source and maturity choices, since they would otherwise prefectly
reveal their type to the market and be charged the full information rate for a bad borrower. This type of argument then suggests that good borrowers for which ex ante investment incentives are relatively important would prefer long-term discretionary bank
contracts from high quality banks, even though they could (partly) reveal their type to the
market by choosing short-term contracts. The argument again is that discretion in bank
contracts allows for intertemporal sharing of surplus, which is particularly attractive for
this type of borrowers. If the bank's quality is low however, short-term financial market
contracts may be preferred.
5.3 Information Production in Financial Markets and Reputation Formation
In our model analysis in Section 4 the bank's expected quality or reputation entered
through the quality parameter 7, which was defined as the commonly known prior
probability that a bank receives a perfectly informative signal from its investment in
information production. Although this quality parameter can be interpreted as the bank's
reputation at a given moment in time, this interpretation does not capture the dynamic
process of reputation formation by banks in financial markets. We have shown that even
in a setting where reputational considerations are absent banks can credibly offer discretionary contracts to borrowers in a competitive credit market. The reason is that in the basic
model setup the gains to the bank stemming from ex post investment efficiency are
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sufficiently large to prevent the bank from exploiting the borrower (see the parametric
condition (A-l)). If this is not the case, banks may take actions at the expense of the
borrower with discretionary contracts, and reputational considerations may become
relevant to sustain these contracts (see Boot, Greenbaum and Thakor (1993)).
We will now relax assumption (A-l) and discuss the impact of reputational
considerations on the bank's intermediate interest rate strategy, and on its incentives to
produce information on borrowers for both types of bank contracts. In order to do so, we
extend our horizon to repeated borrower-lender interactions (i.e. a finite number of
repetitions of our two-period model). We assume that the bank's pricing behavior at the
end of the first period is observable, and hence that outsiders can update their beliefs with
respect to the bank's quality (using Bayes' rule), conditional on the interest rate that the
bank charges the borrower in the second period. This learning process affects the interest
rate that the bank can charge the borrower on future loans. We furthermore assume that
the bank knows its own quality at the beginning of the game, and that its incentives to
produce information (i.e. monitor the borrowers) are endogenous.
In such a setting it can be shown that there exist parameter values for which a bank
would always increase the borrower's second period interest rate with a discretionary bank
contract in a one-shot borrower-lender interaction. The use of discretionary contracts
therefore results in ex post investment inefficiency. Similarly, the bank may not be willing
to decrease the interest rate at the intermediate date with an enforeacble bank contract in
order to enhance ex post investment efficiency.
In a repeated game structure, however, the bank may forego the short-term rents
from exploiting the borrower in order to build a reputation with respect to its intrinsic
quality as a monitor. By 'correctly' adjusting the interest rate high quality banks (which
receive more informative signals from monitoring) may distinguish themselves from lower
quality banks (which receive more noisy signals). The reputational rents stemming from
this may induce the right incentives on the side of high quality banks. Analogous to Boot,
Greenbaum and Thakor (1993) the benefits from reputation formation arise on the asset
side of the bank's balance sheet. That is, since the borrower is informationally captured, a
bank with a reputation \p>y can charge a good borrower a relatively higher interest rate
on future loans as compared to a (de novo) bank with a reputation y (or the financial
market).
Observe that this reputation building in itself is not restricted to the use of
discretionary contracts, but may also apply to enforceable bank contracts which only allow
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for intermediate interest rate decreases. That is, by correctly decreasing the interest rate in
an enforceable bank contract the same reputational effects can be realized by a bank. The
use of a discretionary contract therefore will not necessarily result in a faster accumulation
of bank reputation than the use of enforceable contracts. Whether this is the case depends
on the parametric conditions that are imposed. However, even if discretionary and
enforceable contracts would have similar reputational consequences, the benefits of
reputation formation for high quality banks can be expected to be higher with a discretionary contract than with an enforceable contract. The intuition is that since a good
borrower benefits from both an investment efficiency effect and a wealth redistribution
effect with a discretionary contract, he is willing to pay a higher ex ante interest rate with
a discretionary contract than with an enforceable bank contract, even if the reputation
accumulation under both contracts is the same. The use of discretion therefore expands the
potential for reputation enhancement. This then will also affect the bank's incentives to
become informed at t=0. It can therefore be expected that the level of information
production in the economy would increase with discretionary bank contracts, since
information production with these contracts could still be attractive for higher levels of M.
5.4 Implications for Comparative Financial Systems
Our analysis also has some implications for financial system design. In particular,
it provides a link between the intrinsic quality of banks as information producers (or more
generally, the quality of the 'banking system'), and the way firms are financed in an
economy22. These implications are based on the interpretation of the levels of y and M,
and possibly also on the type of a firm's investment opportunities (through 0).
If the noisiness of the signal that banks receive is high (i.e. y is low), banks will
not be able to optimally use flexibility in their contracts. In this case the use of discretionary contracts may lead to incorrect interest rate adjustments, which may distort both ex
ante and ex post investment incentives on the side of borrowing firms. It therefore could
be expected that in lower quality or less developed banking systems more enforceable
bank contracts would be observed, and bank-firm relationships would thus be more rigid.
Discretionary bank contracts would predominantly be observed in financial systems with

22
Observe that, contrary to Boot and Thakor (1997), our paper does not assign an 'active' informational role to financial markets. We will therefore focus on the relation between the sophistication of the
banking system and the types of projects that will be financed in our discussion of the firm's funding source
choice.
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high bank quality.
In new financial systems, or in financial sectors in transition economies, the quality
or reputation y of banks as information producers is likely to be low, and the costs of
information production M are generally high. As suggested in Boot and Thakor (1997),
this may be caused by the historical absence of profit-motivated banks in such economies.
As a consequence, informational frictions between lenders and borrowers may be severe,
and the average observable quality 6 of the borrower pool may be low. This may result in
large adverse selection premiums in funding costs with financial market financing, which
may cause moral hazard and eventually may even result in credit rationing and underinvestment (see Chapter 2). By mitigating moral hazard problems banks could be expected
to play a crucial role in the development of such economies. In less developed or
transition economies policy attention should thus be focused on the development of a well
functioning banking system (by decreasing M and increasing y). Since these economies
are generally characterized by traditional industries with 'standard' production technologies (see Allen (1993)), enforceable bank financing would be valuable, since it reduces (ex
post) moral hazard problems. Observe that in these economies the level of sophistication
necessary for discretionary contracts would not immediately be required.
In economies with well-developed (sophisticated) banking systems on the other
hand discretionary bank contracts may become relatively more important. These contracts
may stimulate the financing of credit constrained (and low 6) start-up firms with risky
R&D-type investments, for which ex ante relationship specific investments are important.
Furthermore, discretionary bank contracts increase the bank's market share in financing
larger borrowers with better credit reputations.
Our analysis therefore suggests a different role for bank financing in different
economies, dependent on the level of sophistication of the banking system and on the
types of industries which are dominant. In economies with standard production technologies the enforceability of bank contracts is important. In economies with more advanced
production technologies, banks may stimulate firm-specific investments. These arguments
are consistent with observed financing patterns in industrialized economies (see e.g.
Mayer (1988) and Allen (1993)). Furthermore, our analysis predicts a larger role and
market share of sophisticated banks in the financing of larger, better quality borrowers in
economies with advanced technologies, e.g. in Japan. This is consistent with empirical
findings in e.g. Hoshi, Kashyap and Scharfstein (1991).
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5.5 Application to Bank Contracts; Loan Commitments
An example of a bank loan contract which leaves the bank at least some discretion
in the course of lending is a bank loan commitment. Bank loan commitments are contracts
which give the borrower an option to borrow up to a certain amount in the future at a
predetermined interest rate in return for an initial ('up-front') fee paid at the outset.
Essentially, the bank sells the customer a put option that contractually ties the bank to
make a future loan but gives the customer the option of taking or not taking it. It has been
shown that loan commitments improve investment efficiency because they reduce moral
hazard related losses caused by information asymmetry between borrower and lender
(Boot, Thakor and Udell (1987) and Chapter 2).
Bank loan commitments typically contain a Materially Adverse Change clause,
which gives the bank the option to renege on its contractual obligation if the borrower's
credit quality has deteriorated between the time of issue of the loan commitment and the
time of takedown. The bank's decision as to whether to honor the commitment or not is
generally based on non-contractible and non-verifiable information. The Materially
Adverse Change clause therefore gives the bank some discretion to deny the borrower
credit at the prespecified rate.
This feature is especially attractive for fixed rate loan commitments, which 'insure'
the borrower not only for adverse (spot) interest rate developments but also for a decrease
in credit quality. Fixed rate loan commitments therefore may induce moral hazard between
the time of commitment purchase and takedown since the borrower's commitment-related
payoff at exercise increases with a deterioration in its financial condition prior to exercise.
Banks may curb this opportunistic behavior both by monitoring and by invoking the
Materially Adverse Change clause when appropriate. The use of discretion in bank
contracts may also be relevant for variable rate loan commitments, which specify a spread
on the risk free spot interest rate which depends on the borrower's credit quality.
Discretion then gives the bank the flexibility to increase the credit spread for borrowers
with bad investment opportunities.
The discretionary bank contract used in our analysis could be interpreted as a
(fixed or variable rate) loan commitment contract with an exercise rate equal to r*. Our
analysis then suggests that the effectiveness of the Materially Adverse Change clause can
be enhanced by allowing the bank to increase the interest rate of lower quality borrowers
to the competitive interest rate in financial markets, instead of totally denying credit to the
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borrower23. This may decrease the ex ante loan commitment fee. Exchange-traded put
options cannot be designed in this way. This would predict a higher use of loan commitments by better quality borrowers in the economy.
6 Conclusions
In this chapter we have provided a rationale for the use of flexibility and discretion
in bank loan contracts. The argument developed in the chapter is that discretionary
contracts enable banks to optimally condition the contract terms of their loans on the nonverifiable information obtained from monitoring a borrower. A simple model structure
was used to show that discretionary contracts may enhance both ex ante and ex post
investment efficiency on the side of the borrower. Our analysis has implications for a
borrower's choice of contract type and funding source in a competitive credit market. We
have shown that better quality borrowers will prefer discretionary contracts offered by
higher quality banks, and that the use of discretion in bank contracts is most attractive if
the quality of the pool of borrowers in the economy is relatively low. Discretionary bank
contracts may also foster the development of reputation formation on the side of the bank,
and increase the level of information production in the economy. Furthermore, we have
discussed some implications for financial system design. In particular, we have argued that
discretionary contracts are most optimally used if the quality of the banking system is
high, and that the use of flexibility in bank contracts can improve the competitive position
of banks vis-à-vis the financial market in an economy. An implication of our analysis is
that banks facing increased competition from financial markets can maintain their
competitive edge by focusing on relationship lending (see also Boot and Thakor (1998)).
Finally, a first attempt was made to relate the type of a firm's investment projects to its
contract and funding source choice by trading off the relative importance of ex ante end ex
post investment efficiency for borrowers with different types of investment projects and by
focusing on the incentives for renegotiation and flexibility. Future work in this direction
may generate a typology of firms which matches observed choices of contract type,
maturity and funding source by firms.

23
Empirical evidence implies that banks only very rarely invoke the Materially Adverse Change clause
and deny credit to the borrower at the prespecified loan commitment rate. This may be caused by
reputational considerations (see Boot, Greenbaum and Thakor (1993)). We suggest a possible alternative rationale for this observation.
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APPENDIX
Proof of Lemma 1: With financial market financing two cases can be considered,
dependent on the proportion 0 of type G firms in the economy. If the pooled interest rate
2/[l+0T7+(l-0)a] is smaller than r* the type G borrower invests in the good project,
otherwise he invests in the bad project. The cutoff rate 0 for which the type G borrower
would be indifferent between the project strategies then follows from (A.l):
2 - (1 +a)r '
l+0J7+(l-0)a

(A.l)

(7j-a)r*

Observe that for 0=0 it is assumed that the type G borrower invests in the good project.
Now first consider the case where 0<0. To proof that the conjectured equilibrium in the
Lemma describes a Nash Equilibrium, we first establish that the market's pricing policy is
a best response to the respective borrower types' project choice. Given the choice of the
bad project by both a type G and a type B borrower, the financial market lender's best
response would be to charge 2/(1+a). If the lender were to choose a higher interest rate,
he would loose the borrower to a competing lender, whereas a lower interest rate would
cause the lender to suffer an expected loss. Next we need to proof that given the lender's
pricing strategy, both the type G and the type B borrower prefer to choose the bad
project. Since 2/(1 4- a) >r* it follows readily that the type G borrower selects the bad
project. The bad borrower doesn't have a project choice. The Nash Equilibrium concept
also requires us to specify what happens for o.o.e. moves. Since no restrictions are
imposed on reactions to o.o.e. moves, we can assume any reaction. Assume that the
lender in the financial market reacts to an o.o.e. move by a borrower by charging
2/(1 +a). Then neither type of borrower would wish to defect from his equilibrium
strategy. That sustains the equilibrium. The expected social loss is equal to the probability
0 that this loss actually occurs multiplied by the magnitude of the loss (rjY-aX). Next
consider the case where 0>0. The proof of this part of the Lemma is analogous. Given
the type G and the type B borrowers' investment choice the lender's best response is to
charge an interest rate r F =2/[l+0}j + (l-0)a]. Charging a higher rate would cause the
borrower to go to a competing lender, whereas charging a lower rate would violate the
lender's zero profit constraint. Given the lender's pricing policy, the type G borrower's
best response is to choose the good project, since r F <r*. For an o.o.e. move again assume
that the market reacts by charging 2/(1 +a). That sustains the equilibrium.
D
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Proof of Lemma 2: Define A = 70(77-0;)^, B = (l+a+ya)(r]-a)r* and C = a[2+M(l+a)r*]. Furthermore, let

0M s
"

6M = 2 + M - ( l - g ) r '
(T; -a)r *

=

Q+

M—
(ij -a)r *

and define

^

a$

-B - \/(B2-4AC)
LL_
1_. Note that 0M increases linearly in M and 0_M is monotoni2Ä~"

cally increasing and concave in M. The feasibility of the conjectured Nash Equilibria with
contracts (i) through (iv) can be analyzed by first checking the consistency of the bank's
incentive compatibility constraints (conditional on the signal received at t = l ) and the
individual rationality constraint for each contract. First consider contract (i). For this
contract incentive compatibility requires that r E (7)<r', with rE(7) = (2+M)/[l+örj+(l0)a] in order to induce participation by the bank. From this it follows that contract (i) can
be offered to borrowers with 0>0 M . It can easily be seen that ÖM<1 if and only if M <
(l+7j)r* - 2. Next consider contract (ii). For this contract the interest factor rE(y) which
satisfies the bank's individual rationality constraint in competitive markets is given in
equation (4). It can be seen that rE(y)>r* if 6<dM. Incentive compatibility furthermore
requires that [0r? + (l-0)a]r* > arE(7), i.e. that 0>0 M . If M < (l+7j)r* - 2 contract (ii)
can be offered V 0G[0M,0M)S(O,1). For (l+r/)r* - 2 < M < [(l+a)7jr* - 2a]/a contract
(ii) can be offered to borrowers with 0G[0M,1). If M > [(H-a)Tjr* - 2a]/a contract (ii)
cannot be offered. For contract (Hi) xE(y) is given in equation (5). The condition that
r
E(T) >r * dictates that 6<6M/y. The incentive compatibility constraint r/r* > arE(7)
conditional on the signal that the borrower is of type G dictates that M < [(1 +a)7jr* 2a]/a. The incentive compatibility constraint [0?j + (l-0)a]r* < arE(7) conditional on an
uninformative signal furthermore imposes that 0<0 M . Finally consider contract (iv). For
this contract rE(7) equals (2+M)/(l+a) which is larger than r*. Incentive compatibility
based on the signal that the borrower is of type G guarantees that M > [(l+a)?/r* 2a]/a. Given these contracts, the implications for the project choices by the borrower and
social efficiency are straightforward. That completes the proof. Finally, it can be shown
that0 M <0ifM<

M -

[2-(l^)r-]{(»;-a)r'+7^[(l^)r,-2]}^0
(ij-a)r*
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Proof of Lemma 3: To proof that the equilibria described in the Lemma are Nash
Equilibria we first verify that the bank's intermediate interest rate decision is a best
response given the type G and the type B borrowers' investment strategies. The cutoff rate
6 follows from equating r and r* and satisfies:
1
0Tj+(l-0)a

.

0à

s

l 1-ar*
œ

~

(A.2)

(7/-a)r*

Based on the signal that the bank receives three cases can be distinghuished. If the bank
observed a perfectly informative signal that the borrower is of type B, then its best
response is to charge r + . By charging a higher rate the bank loses the borrower, whereas
charging a lower rate will result in a higher ex ante interest rate (this can easily be seen
from the bank's zero profit constraint). Now first assume that 0<0. Observe that in this
case r>r*. If the bank observed a perfectly informative signal that the borrower is of type
G, then the bank can charge either r* or r + . If it charges r*, its expected payoff equals
rjr*>l (see assumption (A-l)). If the bank charges r + , its expected payoff equals 1. The
bank therefore will charge r*. If the bank observed an uninformative signal, it can again
charge either r* or r + . Given the good borrower's investment strategy then the expected
payoff to the bank from charging r* equals [6^ + (l-6)a]v', which is smaller than 1. The
expected payoff from charging r+ equals ar + = l. The bank therefore charges r+ after
observing an uninformative signal. From equation (1) it follows that given the bank's
pricing strategy the type G borrower invests in the good project if charged r', and in the
bad project if charged r+ (observe that r + >r* since a 1 >2(l+a)" 1 ). Since a bank receives
an uninformative signal with a probability (I-7) the expected social loss equals (l-7)0(ijYaX). Next assume that 0>0. Since in this case r<r* the bank's best response after
observing either a perfectly informative signal that the borrower is of type G, or an
uninformative signal, is to charge r. By charging a higher interest factor the bank would
lose the borrower to a competing lender, whereas charging a lower interest factor would
increase the ex ante interest rate rD(y) in a competitive market. Given the bank's pricing
strategy the good borrower will always invest in the good project. The bad borrower's
investment strategy is trivial. Note for completeness that it can be shown that 0M <6 if M
< (l+7/)r* - 2, and that 0 M >0 if
M >

j ^ m (ri-a)r ' {(l+a+yaKl-ar

*) -a[2-(l+oc)T *]} -ya(l-ar
(77 -a)oct *
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Proof of Lemma 4: This result follows directly from comparing rE(7) for contract (i) and
(iv) with equations (2) and (3) respectively. On the interval [0M,0] the type G borrower
would choose the good project both with enforceable bank contract (i) and with financial
market financing. Since r E (7)>r F V M > 0 , contract (/) and the financial market contract
can at best be equivalent. For contract (iv) the argument is similar. If 0€[0,0) the type G
borrower would choose the bad project both with enforceable bank contract (iv) and with
market financing. Since contract (iv) can only be offered for

M > A——
a

— > 0 it

can easily be seen that r E (7)>r F . The financial market contract therefore dominates. For
0€E[0,0] the type G borrower would always prefer the good project with financial market
financing and the bad project with enforceable bank contract (iv). Since r F <r*<r E (7) on
this interval for 0 for all M > 0 it can easily be seen that C - (rF-l) + rj(Y-rF) > C - (rF-l)
+ a(X-rF) > C - (rE(7)-l) + a(X-rE(7)). The type G borrower's expected return with
financial market financing therefore is larger than with enforceable bank contract (iv).
That completes the proof.
•
Proof of Lemma 5: First consider enforceable bank contract (ii). From Lemma 2 it can
be seen that this contract can feasibly be offered to borrowers with 6E [dM,6M). If M < M
enforceable contract (ii) can be offered to some borrowers with a quality parameter 0 in
the interval [0,0M)- N°\V consider the case where 0€[0,0M) with M > 0 . In this case the
type G borrower would always prefer the good project, both with bank financing and with
financial market financing. Since r E (7)>r*>r F it then can easily be seen that C - (rF-l) +
r/(Y-rF) > C - (rF-l) + r/(Y-r*) > C - (rE(7)-l) + (Y-r*). The type G borrower thus
prefers financial market financing. On the interval [0M,0) the type G borrower would
always invest in the good project with enforceable bank contract (ii), whereas he would
choose the bad project with financial market financing. In this case the type G borrower
therefore trades off an increase in investment efficiency with bank financing with the
higher costs of information production for M > 0 . Next consider enforceable bank contract
(Hi). From Lemma 2 it can be seen that this contract can be offered to borrowers with
0€[0,0M)- Let M > M and focus on the interval 0G[0,0M]. In this case the type G
borrower would always prefer the good project with financial market financing, whereas
with bank financing investment efficiency is only realized with a probability y. Since
r E (Y)>r*>r F on this interval it can easily be seen that C - (rF-l) + r?(Y-rF) > C - (rF-l)
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+ yr)(Y-rF) + (l-7)a(X-rF) > C - (rE(7)-l) + 7ij(Y-r*) + (l-7)a(X-rE(T)). Contract (Ui)
therefore is always dominated by a financial market contract. Note that for M < M we
again need to trade off the benefits of investment efficiency with the costs of information
production in case of bank financing. That completes the proof.
•
Proof of Corollary 1: This result follows immediately from differentiating equation (4)
and (5) with respect to 7, taking into account the boundaries for M for which both
contracts can be offered on the interval 0€ (0,0), and by differentiating rE(7) with respect
to O on [0,0).
•

Proof of Proposition 1: We start by defining M(")= Ö [(1 +r»)r * -2] + - J — ;
1+a

M(iï)= 0(r?-a)r*<M , and -yC") W
'

(M

is

defined in Lemma

a{M-0[(l+ij)r*-2]}

2). We first show that V0€[0,0) and V a,r;,X and Y there exists a pooling Bayesian
Perfect Nash Equilibrium in which both types of borrowers choose financial market
financing at the pooling rate rF given in equation (3). It can easily be seen that the
conjectured equilibrium is a Nash Equilibrium. Given the market's pricing strategy, each
type of borrower's best response is to choose a financial market contract for M > 0 . Given
the type G and type B borrower's contract and project choices furthermore the market's
best response in a competitive market would be to set the interest rate equal to rF as given
in equation (3). The out of equilibrium (o.o.e.) moves that need to be considered in order
to proof that this equilibrium is Bayesian Perfect are the borrower choosing no contract or
choosing enforceable bank contract (if) respectively. Choosing no contract always yields
the borrower a zero expected net return and therefore is a dominated strategy (this o.o.e.
move therefore will be neglected in the rest of the analysis). Now consider the choice of
enforceable bank contract (ii). If the bank observes this o.o.e. move and if it assigns the
posterior probability assessment ^(B | E(»)) that the deviating borrower is of type B with
a probability 1, then the bank's best response is to charge an interest factor
(2+M)/(l+a). But then neither type of borrower would wish to defect for M > 0 . That
sustains the equilibrium. Similarly, we can show that under the conditions stated in
Proposition 1, there exists a pooling Bayesian Perfect Nash Equilibrium in which both
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types of borrowers choose enforceable bank contract (ii) at the interest factor rE(y) defined
in equation (4). This equilibrium is again sustained by the posterior probability assessment
/x(B | F) that a borrower who deviates by choosing financial market financing is of type B
with a probability 1. Note that enforceable bank contract (ii) can only be offered to
borrowers with observable qualities 0£(O,0) if M < M . It can furthermore easily be seen
that given each type of borrower's contract and project choices, the bank's best response
in a competitive market would be to charge TE(Y) as defined in (4). Given the bank's
pricing strategy then the type G borrower would prefer enforceable bank contract (ii) over
financial market financing if and only if C - (rE(y)-l) + J?(Y-r*) > C - (rF-l) + a(X-rF),
i.e. if and only if

7 >

——. A type B borrower would choose bank
(l-0)a[2-(l+a)r*]

financing if and only if C - (rE(-y)-l) + ya(X-r') + (l-y)a(X-rE(y)) > C - (rF-l) + a(XrF), i.e. if M - 0(r\-a)r' + ya{M-0[(l+ij)r*-2]} < 0. For MG(0,M(ii)] both conditions
are satisfied V y G (0,1). If M £ ( M ( H ) > M ( H ) ] it can be seen that the type G borrower
prefers bank financing V 7 S (0,1), whereas a type B borrower prefers to pool if y<y(ii).
If M>M(») or y>y(ii), then the conjectured pooling equilibrium in which both types of
borrowers choose enforceable bank contract (ii) is not feasible. Since on the interval
6 E (0,6] the pooling rate rF in financial markets equals the full information rate for a type
B borrower, it can easily be seen that both types of borrowers would prefer the pooling
Bayesian Perfect Nash Equilibrium with enforceable bank contract (ii) over the equilibrium with financial market financing if the equilibrium with bank financing is feasible. This
equilibrium therefore is Pareto optimal. Finally, since the type B borrower would always
envy the type G borrower in a separating equilibrium, it can easily be shown that
separating equilibria are not feasible. That completes the proof.
D
Proof of Proposition 2: For the proof that V0€=[0,0) and V a,rj,X and Y there exists a
pooling Bayesian Perfect Nash Equilibrium in which both types of borrowers choose
financial market financing at an interest rate rF as defined in equation (3), see the proof of
Proposition 1. For completeness, we need to consider what happens for the o.o.e. move
of choosing enforceable bank contract (Hi). If the bank observes a choice of enforceable
bank contract (in), and if it assigns a posterior probability assessment /x(B | E(iii)) that the
deviating borrower is of type B with a probability 1, then the bank's best response is to
charge (2+M)/(l+a). But then neither the type B borrower nor the type G borrower
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would wish to defect. That sustains the equilibrium. We furthermore need to show that
there exists a pooling Bayesian Perfect Nash Equilibrium in which both the type G and the
type B borrower choose bank financing with enforceable bank contract (Hi) if the bank's
quality y exceeds a minimum cutoff level 7(iii) =

e[(l+a)ijr'-2a]

. Since the pooling

interest rate rF in the case of financial market financing equals the full information rate for
a bad borrower, both types of borrowers would prefer the equilibrium with bank financing
with enforceable contract (Hi) if this equilibrium is feasible (i.e. the equilibrium is Pareto
optimal). Given each type of borrower's contract and project choices, the bank's best
response in a competitive market would be to charge an interest factor rE(y) as defined in
equation (5). First consider the type B borrower. Given the bank's pricing strategy, the
type B borrower would prefer the pooling equilibrium with enforceable bank contract (Hi)
if and only if C - (rE(7)-l) + a(X-rE(7» > C - (rF-l) + a(X-rF), i.e. if and only if
r E (y)<r F . This condition is satisfied for y>y(iii). It can easily be seen that if the type B
borrower prefers enforceable bank contract (Hi), the type G borrower will prefer (Hi) as
well. The cutoff quality y(iii)<\ if M<M(iii)=

^ ( 1 + a ) ? ? r ~ 2 a ] . This equilibrium is
(1+a)

sustained by the posterior probability assessment ß(B | F) that a borrower who deviates
with a financial market contract is of type B with a probability 1. Finally, it can be shown
that there are no separating equilibria since the type B borrower would always want to
mimic the type G borrower's strategy. That completes the proof.
•
Proof of Corollary 2: This result can easily be derived by comparing M(ii) and M(iii) (as
defined in Proposition 1 and 2 respectively) on the relevant interval 6E [6,6).
D
Proof of Proposition 3: Let M L = ô(rjr*-l), M M = Min{6»(ryr*-1), 0(ijr*-l) + (1-ctr*) +
(l+T7)rF - (îj-a)r* - 2} and M H = ö(rjr-l) + (l+7j)rF - (1+ijr). Observe first that it can be
shown that the different pooling Bayesian Perfect Nash Equilibria with financial market
financing exist V 6,a,ri,X and Y. Similarly, it can be shown that the different pooling
Bayesian Nash Equilibria with bank financing exist if the conditions stated in Proposition
3 are satisfied. All these equilibria are sustained by the posterior probability assessment
/i(B | k) that a borrower which deviates by choosing contract kG{E(0,EO'r),D(0,D(z'0,F}
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as an o.o.e. move is of type B with a probability 1. The market's respectively the bank's
best response then would be to charge the full information interest rate for a type B
borrower (in case of bank financing grossed up with the information production costs
M>0), in which case neither type of borrower would wish to defect from his equilibrium
strategy. Now first consider borrowers with 0£[0,0). The pooling Bayesian Perfect Nash
Equilibrium in which both types of borrowers with 0G [0,0) would choose discretionary
bank contract (0 is preferred over the equilibrium with financial market contracts if it
generates the type G borrower a higher expected return. With rF as defined in equation (3)
and rD(7) as defined in equation (6) we can derive that the type G borrower would prefer
the equilibrium with discretionary bank contract (i) if and only if rD(7) + yar' + (1Y)ar+ < 2, i.e. if y>

M
—
. For 0£[0M,0) the type G borrower's
0(i?r * - l ) + ( l - a r *)

expected return in the equilibrium with discretionary bank contract (/) is higher than his
expected net return in the equilibrium with enforceable bank contract (/0 (with rE(y)
defined as in equation (4)) if and only if rE(7) + ar* < 2, i.e. if the bank's reputation
^

E + y/(E2 4DF)

^ with

D

= (i.0)Q,{o(7,r*.i) + (1-ar*)}, E = 0(7?r*-1) + (1-ar*) -

(l-0)a[2+M-(l+a)r*] and F = -0(rj-a)r*. For 0G[0M,0) the type G borrower prefers the
discretionary contract (0 over enforceable bank contract (Hi) (with rE(7) as defined in
expression (5)) if and only if rE(7) + 7ar* + (l-7)arE(7) < 2, i.e. if y>

.
0O?r*-l)

The type B borrower wants to mimic the type G borrower's contract choice if and only if
.u u , .
,••
-^
the bank s quality y>
let yL(iii)=

M

-E + v/(E2-4DF),
,
U
i} and
0(r,r*-l)
%r*-l)
2D
'
. Then part (a) of the proof follows immediately. By partially
M

j. t
,..,
,
A,
. Let 7 L 0/)= Max{

M

0(7jr * -1)

differentiating yL(ii) and yh(iii) with respect to M and 0 respectively it can be seen that
both increase with M and decrease with 0. Next consider borrowers with 0G[0,0). With rF
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as defined as in equation (2) and rD(7) as defined in equation (6) the type G borrower
would prefer the pooling equilibrium with discretionary bank contract (i) over the
equilibrium with financial market financing if and only if the following condition holds:
rD(7) + T^r + + (l-y)ar'+

(l-y)(r)Y-aX)

< (l+rj)rF , i.e.

if

the

total

expected

interest payments with discretionary contract (i) and the expected loss in investment
efficiency (which occurs with a probability (I-7)) are smaller than the total expected
interest payments with financial market financing. This condition is satisfied for
2+M+(7j-a)r*-(l+r ? )r
7 ^ ——

• If the market assigns a posterior probability assessment

0O?r *-l)+(l-a;r *)
/x(B I F) = l to a deviating borrower, then the type B borrower would have no option other
than to mimic the type G borrower's contract choice if -y>
2+M+(jj-a)r * -(l+rj)r_
j^j
7 M - Max{—_
,
0(r/r - l ) + ( l - a r *)
6(r]T*~l)

With
6(r,i * -1)
} then part (b) follows immediately. For

d£[6,6] and with rF as defined in equation (2) and rD(7> as in equation (7), the type G
borrower generates a higher expected net return in the equilibrium with discretionary
contract (it) than with financial market financing if and only if rD(7> + i?r < (l+r/)r F , i.e.
if 7 ^

M + l+Tjr-(l+ij)r F

Y(—rfj

~7H- If the market assigns a posterior probability asessment

/x(B I F) = l to a deviating borrower, then the type B borrower would always want to
mimic the type G borrower. This completes part (c). For all 06(0,1) furthermore it can
be shown that no feasible separating equilibria exist in which a type G borrower chooses
bank financing (either with an enforceable or a discretionary contract) and the type B
borrower chooses financial market financing, since the type B borrower would always
wamt to mimic the type G borrower's contract and funding source choice in such an
equilibrium. The same holds for separating equilibria in which one type of borrower
chooses enforceable bank financing (either contract (it) or (Hi)) and the other borrower
chooses discretionary bank contract (i). Observe that in a separating equilibrium each
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borrower's contract and funding source choice would immediately reveal his type, which
would make information production on the part of the bank obsolete (i.e. it would be
plausible to assume that M=0). If we assume that the bank's monitoring decision is
exogenous, however, no feasible separating equilibria exist if M<Ö(ry-a)r. Details are
available upon request. It can easily be verified that the pooling equilibria with discretionary bank financing derived above satisfy the Intuitive Criterion of Cho and Kreps (1987),
since we cannot rule out any type as a potential defector. In order to proof that these
pooling equilibria are universally divine we proceed as follows. Since choosing no
contract is always a dominated strategy (because it would yield the borrower zero
expected return), the o.o.e. moves that we need to consider are choosing a financial
market contract and choosing enforceable bank contract («) and (iit) respectively. For
iG{B,G} define D;(k) as the set of best responses (i.e. interest rates charged) for which a
type i borrower would wish to defect with o.o.e. move k, and let D?(k) be the set of best
responses for which type i would be indifferent between defecting and not defecting.
Furthermore, let R = [2/(1+rç),r*]U {2/(1+«)}. First, consider the o.o.e. move k=F.
For 0G(O,0) it can be shown that D°(F) = 0 and DB(F) = {rER | r<r*}. For a type G
M

borrower we can show that DG(F) = 0 and DG(F) = {r 6 R | r < r*} if y G

Hvr'-l)
and Dg(F) = {RL} and DG(F) = {r G R | r < RL < r*} for y G

with * -

7

+

2-(l + Q ! )r0(i?r*-l)+(l-ar*)

Max{

^

, yj,

1

rD(7)n«r-+(l-7)ttr»+(ir«)r'
I+77

and

For

all Y G [ Y L > 1 ] then it can be seen that Dg(F)UDG(F) Ç DB(F). We therefore can rule out
type G as a potential defector and assign the posterior probability assessment /*(B | F) = l
after observing o.o.e. move F. The market's best response then would be to charge
r F =2/(l+a). But in this case neither type of borrower would wish to defect from his
equilibrium strategy. For 0G[0,0) the proof is similar. Now define RM as

fp

r

1 +a
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,

RM =
If

r D Cy)+yar*+(l-y)ar* + (7?-a)r*

and let

YM

= 7. +

2-(l+a)r*
1 1

> y,.

it can be shown that RM>r*. In this case Dg(F) = 0 and DB(F) = {rGR | r<r*}.
For 7 > 7 M RM<r* in which case Dg(F) = {RM} and DB(F)= {r€R | r<R M }. For y < 7 L it
can be seen that RM>r*. The defection sets for the type G borrower then equal DG(F) = 0
and DG(F)= {r£R | r<r*} respectively. Furthermore, it can be derived that RM<r* for
7 > 7 L . In this case Dg(F) = {RM} and DG(F) = {r€R | r<R M }. For all 7 6 ^ , 1 ] then this
implies that DG(F)UDG(F) Ç DB(F) and we can rule out type G as a potential defector.
With /i(B I F) = l the market's best response would be to charge an interest factor
2/(1 +a), in which case neither type of borrower would wish to defect with k=F. Finally,
7<YM

for 06[0,1) let R„=

rDn (7)+7«r*+(l-7)ar
. — _ and R„=
1 +a

r„(7)+rjr
D
'
<R H . Using similar
I+7;

procedures it can be shown that DB(F) = {RH} and DB(F) = {r€R | r<R H ) for a type B
borrower and Dg(F) = {RH} and DB(F) = {rGR | r<R H ). Again Dg(F) U DG(F) Ç DB(F) and
/x(B I F) = l. This completes the analysis of o.o.e. move F. Next consider o.o.e. move
k=E(H) on 0G[0M,0). Then it can be shown that Dg(E) = {rD(7)+(l-7)(l-ar*)} and
DG(E) = { r G R | r<r D (7) + (l-7)(l-ar*)}. Furthermore, D0(E) = {[rD(7)-(l-7)ar*+l]/
(1+7«)} and DB(E) = {r€R | r<[r D (7)-(l-7)ar*+l]/(l+7a)}. Since r D (7)+(l-7)(l-ar*)
^ [rD(7)-(l-7)ar* + l]/(l+7a) for 7>7 L 0'0 it can be seen that Dg(E)UDG(E)£DB(E).
Therefore, we can rule out type G as a potential defector and set ^(B | E ) = l . The bank's
best response then would be to charge the full information interest factor for a type B
borrower, in which case neither type of borrower would wish to defect. Finally consider
o.o.e. move k=E(iii) on 0e(O,0M). It can be derived that Dg(E) = {[rD(7) + (l7)ar + ]/(l+(l-7)a)}, DG(E) = {rGR | r < [rD(7) + (l-7)ar + ]/(l +(l-7)<*)} and that
Dg(E) = {[rD(7) + a r + ] / ( l + a ) } and DB(E) = {rGR | r < [ r D ( 7 ) + a r + ] / ( l + a ) } . Since
[rD(y) + (l-y)ar+]/(l+(l-y)a)
< [r D (7)+ar + ]/(l+a) Vy>yL(iii) it follows that Dg(E)UD G (E)£D B (E), i.e. that ju(B | E) = l. The bank's best response then again would be to
charge (2+M)/(l+a). But the neither type of borrower would wish to defect. The pooling
equilibria with discretionary bank contracts therefore survive the Universal Divinity
Refinement of Banks and Sobel (1987). That completes the proof.
G
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Proof of Corollary 3: This result follows from differentiating rD(y) with respect to y and
6 on their relevant intervals.
•
Proof of Corollary 4: This result follows from differentiating the cutoff levels yL, yM and
7H with respect to 0.
rj
Proof of Corollary 5: This result can easily be derived by substituting 0=0 and 6=6 in
the respective cutoff levels yL, yM and yH.
•
Proof of Proposition 4: This result follows directly from Lemma 4, Lemma 5 and
Proposition 3.
rj
Proof of Proposition 5: To proof this result we solve the modified model backwards.
Given the first period effort choice ß, a borrower would be indifferent between the good
and the bad project at t = l if and only if r < r'(ƒ?)= q(l+ff)Y-a:X
ri(l+ß)-a

S[nc&

7j(l+/3)Y>rjY>aX Vj3G[0,l] the first best effort level ß* that a borrower would choose
at t=0 in the case of complete selffinancing maximizes ßC + 6r)(l+ß)Y + (l-6)aX V(/3) and satisfies V'(/3*) = C + 0?jY. In the case of outside financing the long-term
pooling interest factor rF in a competitive market equals (l+ß)/[ß+6ri(l+ß)+(l-6)a]
if
the borrower chooses the good project, and (l+ß)/[ß+a] otherwise. The pooling financial
market rates at the intermediate date would equal r = l/[0?j(l+/3) + (l-0)a] and I/o;
respectively. Let 0(0) equal

1+g

" ( a + f f l r >(/3)
(r/-a)r*(j3)

and 6(ß) =

I-«"'«?) .
rj(l+j3)-a

Then

me

borrower's privately optimal effort choice ßF with financial market financing satisfies
V'(0F) = C + 1 - (l+ß)/[ß+a] if 6<6(ß), and V'(/3F) = C + 1 + 6r,Y (l+6V)(l+ß)/[ß+9r, + (l-6)a] for 6>6(ß). For y = \, we only need to consider one
enforceable bank contract offered on the interval 6G\6,6(ß))- The pooling rate rE of this
enforceable bank contract equals rE = ^ " ^ '

. The corresponding privately optimal

p+(l-0)o;
effort choice ßE then satisfies V'(ßE) = C + 1 - rE + 0i/[Y-r*]. With discretionary bank
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financing, the break even interest factor rD is given by

e E [0,0(0)) and

g+e[1

——-—————-

for

^ ( 1 + ^ for 0G [0(j3),0). The privately optimal effort choice ßD

then satisfies V'(/3D) = C +1 - rD + 0i?[Y-r*] for 0£[0,0O3D)) and V'(/3D) = C +1 - rD
+ 0rj[Y-r] for 0G[0O3D),0). From comparing the different first order conditions and after
some algebra it can be seen that /3F < /3E < /3D < ß' for 0G[0,0(j3)) and ßF<ßD<ß'
for
0 G [0(0), 0]. That completes the proof.
D
Proof of Proposition 6: To proof this result we solve the model backwards. At t = l the
good borrower decides whether or not to switch from the innovative to the conservative
project, given the level of firm-specific effort ß chosen at t=0. At t = l the innovative
project is socially efficient if and only if (l+)3)aX>rjY. The parametric condition
(l+/3*)aX>TjY guarantees that the good borrower would choose the innovative project
with complete selffinancing. In this case the first best level /3* of firm-specific effort
satisfies C + 0aX - W'(ß) = 0. Since we assumed that 0<a(l+|8*)<77<l, the good
borrower would always prefer to choose the innovative project with outside financing if
(l+ß)aX>r]Y. This is socially efficient. If (l+/3)aX<7;Y, then the borrower chooses the
now socially efficient conservative project if the second period interest rate charged to the
borrower is smaller than - — - — ^ ) a
r)-a(l+ß)

= r * (ß) . If the second period interest rate

exceeds r*(j3), then the borrower prefers the innovative project. Observe that this project
now is socially inefficient. Define the ex ante effort level with financial market financing
for the innovative project as /3F and for the conservative project as j3F. Similarly, define
the effort levels with enforceable bank contracts and discretionary bank contracts as ßl,
ßl ßi and /3g respectively. Let 0 F = Max{0j,jS?}, ßE=Max{ßlEM} and /3D3=Max{|3è,0g}.
We will now specify the parametric conditions for which ( l + ß ^ a X > ijY > Max{(l+j3F)a:X,(l+|8F)Q:X}. The following conjectured equilibrium strategies constitute Nash
equilibria. With financial market financing, the good borrower chooses the conservative
project at t = l if 0>0(/3^) and the socially inefficient risky, innovative strategy if
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0<0(j3F). The market charges r£=

1 +

^

H

0p+0ij+(l-0)a

respectively.
ß'-p+a+Oßla

(l + /3 F )-(Ä+«)r*(Ä)

The cutoff level 0(/3F) is defined as

. -

fc»riG(I.C). In . the eauilibri-

(V-a)r'(&)
um with enforceable bank contracts the borrower always chooses the conservative project,
, ,_ ,_ , ,
and the bank charges r E =

l+ßi-Orir'

. In the equilibrium with discretionary bank

0I-K1-0)«
contracts the borrower chooses the socially efficient innovative strategy. The bank charges

Ä+en-tt+Ä)«1]
r

D=

:
ßo

,
< 1 , with r1 equal to

— _ _ . Now first consider the
a+ßaO

equilibrium with financial market financing. Given the borrower's ex ante effort choice
and his project choice at t = l , the financial market lender's best response is to charge r£ if
0>0(/?F) and rF if 0<0(/3F). Given the financial market lender's optimal strategy the good
borrower chooses the conservative project at t = l if rp<r*(/3F), i.e. if 0>0(/3F) and the
risky project if rF>r*(/?F). The borrower's ex ante investment in firm-specific effort
follows from maximizing j3[C-(rF-l)] + ftj[Y-rg] + (l-0)a[X-rF] - V(0) if 0>0(J3F) and
0[C-(rF-l)] + 0a(l+,3)[X-rF] + (l-0)a[X-rF] - V(j3) if 0<0(0 F ). The first order conditions
for these cases are V ' ( ^ ) = C - r^ + 1 and V'(0F) = C + 1 + 0«X - (l+0a)r F
respectively. Next consider the equilibrium with enforceable bank contracts. In this case
the bank decreases the interest rate for a good borrower to r*(/3g) in order to induce the
borrower to choose the socially efficient conservative project. Given the borrower's ex
ante and ex post investment strategies, the bank's optimal response is to charge
r

c_
E-

l+j3Ê-0r;r* G i v e n
i+n-o)— "

the Dank s

' strategy, the borrower's optimal ex ante investment

in firm-specific effort maximizes 0[C-(r|-l)] + 0i/(Y-r*) + (l-0)a(X-r£) - VOS) and /3g
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satisfies V'(/3f) = C + 1 - r£. Finally, consider the equilibrium with discretionary bank
financing. Given the borrower's ex ante investment in firm-specific effort and the project
choice at t = l , the bank's best response is to charge rD. Given the bank's strategy the
borrower's ex ante investment in effort follows from the optimization of /3[C-(rD-l)] +
Ml+ÄtX-r 1 ] + (l-0)a(X-r+) - VOS). The optimal effort level ßl satisfies V'(/?£) = C +
1 + 6aX - rD - oar'. Our conjecture with respect to the parametric conditions then is
correct if and only if ri + oar1 < (1 +0a)rp = (1 +0a)rE. By substituting the respective
interest rates it can be seen that this condition is satisfied. We therefore have shown that
there exist parametric conditions for which the conjectured strategies with the different
financial contracts consitute equilibria. That completes the proof.
D
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CHAPTER 4
MARKET DISCIPLINE AND INCENTIVE PROBLEMS
IN CONGLOMERATE BANKS

Abstract
This chapter analyzes the optimal conglomeration of bank activities. We show that the
effectiveness of market discipline for stand-alone activities is of crucial importance for the
potential benefits of conglomeration. We find that effective market discipline reduces the
potential benefits of conglomeration. With ineffective market discipline of stand-alone
activities conglomeration would further undermine market discipline, but may nevertheless
be beneficial. In particular, when rents are not too high the diversification benefits of
conglomeration may dominate the negative incentive effects. A more competitive
environment therefore may induce conglomeration. We also show that introducing internal
cost of capital allocation schemes may create internal market discipline that complements
the weak external market discipline of the conglomerate. In this context we show that
these schemes should respond to actual risk choices, rather than be limited to anticipated
risk choices. Finally, we show that, due to precommitment problems, stand-alone
divisions cannot mimic the optimality of conglomeration through the use of incentive
contracts.
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Problems in Conglomerate Banks', co-authored with Arnoud Boot. We thank Sudipto
Bhattacharya, Erik Berglöf, Patrick Bolton, Peter Ove Christensen, Phil Dybvig, Mark
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Raghu Rajan, Anjan Thakor, and participants of the Risk Management in Banking
Conference at the Wharton Financial Institutions Center (October 1996), the Annual
Meetings of the Western Finance Association in San Diego (June 1997), the Annual
Meetings of the European Finance Association in Vienna (August 1997), the CEPR
conference on Core Competencies, Diversification and the Role of Internal Capital
Markets in Naples (January 1999), and seminar participants at the Bank of England,
Tilburg University, the University of Amsterdam and the University of Michigan for their
helpful comments.
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1 Introduction
Should banks diversify their activities? Although few would readily deny that some
diversification is necessary, banks seem to engage in a broad variety of activities. The
question that arises is what is the optimal conglomeration of bank activities?
In this chapter we focus on internal incentive problems that may arise from
interactions between different divisions in a conglomerate bank. Combining bank activities
may reduce transparency and therefore diminish the effectiveness of market discipline.
That is, outsiders may not be able to assess the performance of a conglomerate bank
sufficiently and, more importantly, may have little control, whereas bank managers may
have excessive discretion. The primary mechanism that we see for market discipline is its
effect on the banks' cost of capital. Banks should face a cost of capital reflecting the
riskiness of their activities. Conglomeration however obscures this and invites crosssubsidization and free-riding between divisions, since each division does not fully
internalize the consequences of its own actions. As a consequence, market discipline might
become ineffective.
These issues go beyond the specifics of banking. However, banking is a particularly fruitful area for examining these issues. Modern commercial banking has slowly been
transformed from a purely relationship-type business in one where a transaction-orientation
- with proprietary trading as a prime example - has become more prevalent. The risk
profile of these activities is very different. Substantial cross-subsidization and free-riding
may occur. In particular, the relatively low risk relationship banking activities may
effectively underwrite the more risky trading activities. This would reduce market
discipline on the trading activity, and may even invite more risk taking. Some recent
financial debacles may highlight the conflicts between proprietary trading and relationship
banking activities. In particular, the demise of the British merchant bank Barings could
illustrate the conflict between relationship banking (Barings' traditional merchant bank
activities in London) and trading activities (its infamous Singapore operations). While
Barings was an extreme case, the friction between relationship banking and trading is
typical for modern banking.
While the internal incentives that we have discussed so far emphasize the cost of
conglomeration, some distinct benefits exist as well. One argument in favor is that
separate market financing of different activities may suffer from informational problems
and adverse selection premiums elevating funding costs. Combining different divisions
within a bank may lead to diversification benefits in funding effectively 'washing out'
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information asymmetries. Thus diversification could reduce adverse selection (lemon's)
premiums in the funding costs1. Another argument relates to the potentially distortive
effects of limited liability. As is well known, limited liability of shareholders may invite
risk taking behavior (Jensen and Meckling (1976)). Diversification through implicit coinsurance reduces these incentives. Our analysis primarily incorporates the latter effect.
We will emphasize that explicitly considering internal incentive problems and the
potential mitigating effects of diversification has implications for the optimal organizational structure and scope of a bank's activities. Our main insights are as follows. The
effectiveness of market discipline for stand-alone activities (divisions) is of crucial
importance for the potential benefits of conglomeration. We find that effective market
discipline reduces the potential benefits of conglomeration. With ineffective market
discipline of stand-alone activities, conglomeration would further undermine market
discipline, but may nevertheless be beneficial. In particular, when rents are not too high
the diversification benefits of conglomeration may dominate the negative incentive effects.
A more competitive environment therefore may induce conglomeration. We also show that
introducing internal cost of capital allocation schemes may create internal market
discipline that complements the weak external market discipline of the conglomerate. In
this context, we show that these schemes should respond to actual risk choices, rather
than anticipated risk choices. Finally, we argue that due to precommitment problems,
stand-alone divisions cannot mimic the optimality of conglomeration through the use of
incentive contracts.
The applicability of our analysis reaches further than banking and transcends to a
long-standing issue in industrial economics concerning the determinants of the boundaries
of firms, as discussed in for example Grossman and Hart (1986) and Holmström and
Tirole (1991)2. These contributions to industrial economics generally focus on synergies,
i.e. complementarity or joint production. A related literature focuses - as we do - on the
co-insurance benefits of conglomeration in absence of synergies. These papers show that
the resulting lower variability of cash flows may increase the value of tax shields
(Flannery, Houston and Venkataraman (1993)), increase the effectiveness of debt as a
bonding device (Li and Li (1996)) or improve investment incentives (Kahn (1992)). While

1
Gorton and Penacchi (1990) rationalize security design - in particular the creation of deposits - on
these grounds.
2

See also Hart and Moore (1990) and the overview provided by Hart (1995).
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co-insurance is an important consideration in our analysis as well, our primary focus is on
the interactions - free-riding incentives - between divisions. A related paper in this respect
is Bagwell and Fulghieri (1995), which also studies interactions between divisions in a
conglomerate firm, and examines conditions under which synergistic mergers may improve
divisional incentives and mitigate internal agency problems.
Our analysis of internal cost of capital allocation schemes is related to recent
studies that analyze the allocation of internally and externally raised capital to investment
projects or divisions within a firm in the presence of information and incentive problems.
A growing empirical literature documents that diversification, i.e. conglomeration,
destroys value. Berger and Ofek (1995), Lamont (1997) and Shin and Stulz (1997) suggest
that this diversification discount may arise from investment inefficiencies caused by
inefficient cross-subsidies between divisions in a conglomerate firm. Furthermore, a
number of theoretical contributions also shed light on the capital allocation process within
firms. Harris and Raviv (1996) provide an economic rationale for observed capital
budgeting procedures like capital spending limits and relate these to firm and division
characteristics in a one-divisional firm. Harris and Raviv (1997) discuss the delegation of
the allocation of capital across multiple projects with different productivities. Similarly,
Stein (1997) examines the role of corporate headquarters in (re)allocating scarce resources
to competing projects in an internal capital market. Gertner, Scharfstein and Stein (1994)
focus primarily on the comparison between internal and external finance, and discuss the
benefits of an internal capital market as compared to external financing by banks or the
financial market. These papers - see also the more extensive discussion in Section 6 - are
related to our analysis. However, they do not focus on incentive conflicts - free-riding between divisions, but are primarily concerned with the optimal allocation of funds over
the divisions. We emphasize that internal cost of capital allocations are of eminent
importance in banking once incentive problems and free-riding are considered. Similarly,
one may seek to design managerial compensation contracts to neutralize these internal
agency problems.
The organization of the chapter is as follows. In Section 2 we give an overview of
the model and discuss the intuition of our analysis. Section 3 introduces the formal model,
and contains the analysis. Internal cost of capital allocation mechanisms and incentive
contracting issues are considered in Section 4. Section 5 focuses on the interactions
between relationship banking and proprietary trading activities. In Section 6 we discuss
further implications or our analysis and empirical evidence. Section 7 contains the
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conclusions. All the proofs are in the Appendix.
2 General Framework and Intuition
We present a model in which external financing is potentially subjected to effective
market discipline. Market discipline is induced by introducing a direct link between
partially observable risk choices and funding costs. The interest rate, i.e. funding cost, set
by the market therefore does not only anticipate risk choices after contracting, but does
also partially respond directly to risk choices3. This implies that a firm cannot costlessly
increase risk ex post. This market discipline response makes a firm reluctant to increase
risk. In other words, we introduce effective market discipline by having the interest rate
charged to the firm reflect both partially observable actual and anticipated risk choices.
Since the firm now bears some of the additional costs from suboptimal risk taking, it may
be discouraged to do so. While we frame the incentive problem in terms of increasing
risk, we consider a setting where monitoring effort can improve the return distribution of
projects, and reduce risk.
A second feature of our model is the free-riding due to a 'moral hazard in teams'
effect (Holmström (1982)). We have each division being run by its own manager. Given
the absence of synergies, the natural assumption is that divisional managers only care
about the return of their own division. This introduces the moral hazard in teams effect.
In particular, in the absence of an internal cost of capital allocation mechanism the funding
cost of each division only partially reflects the risk choices made by that division. That is,
the consequences of each division's decisions are shared by all, since the market only
assesses the overall riskiness of the bank. As a consequence divisions can increase risks
without being fully charged for the costs, even if external market discipline is perfect.
Thus even for an arbitrarily high degree of market discipline, divisions may choose to
free-ride on the bank at large.
The intuition developed in this chapter is as follows. We consider two divisions, A
and B, that need to be financed externally and may either operate as stand-alone firms or
may be integrated in a two-divisional bank. Division A makes an only partially observable

3
This formulation strikes a balance between the bad Nash outcome of 'standard' moral hazard, i.e. the
financier anticipates the borrower to deviate from first best - e.g. assumes more risk - following the
financier's announced fixed interest rate, and a full direct internalization of risky decisions by borrowers.
Only the latter provides an effective deterrent. We model this by introducing a probability that risk choices
are fully observable (see Section 3).
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risk choice whereas in division B initially no incentive problems are present. The degree
of market discipline imposed determines the sensitivity of division A's funding costs with
respect to its risk taking behavior. Higher levels of market discipline may mitigate
division A's incentive problems and drive its risk choices toward first best.
If the two divisions are integrated in one bank, the pooled funding cost reflects
only partially the risk choices of each division; both divisions share the consequences of
their risk choices. Simultaneously, the divisions co-insure each other, i.e. the multidivisional bank's returns are more predictable and ceteris paribus default is less likely.
This has three effects on the risk choices of division A. First, the co-insurance lowers the
pooled funding rate, and hence reduces risk-taking incentives induced by limited liability.
We label this the diversification effect of co-insurance. One can view this diversification
effect as lowering the asset variance of the conglomerate bank, thereby reducing the
bank's option to default. This effect alone will improve division A's risk choices. Second,
the default probability of the bank becomes partially immune to risk taking by division A.
This reduces the expected costs of financial distress, thus inducing extra risk taking
(negative incentive effect of co-insurance). Third, since the pooled funding rate of the
conglomerate is less sensitive to division A's risk choice than the funding rate of division
A as a stand-alone entity (division B 'smoothes'), division A now only partially internalizes the higher funding costs associated with risk taking. Thus market discipline becomes
less effective inducing inefficiencies - free-riding - in division A's decisions (negative
incentive effect of reduced market discipline).
These considerations highlight the costs and benefits of conglomeration. On a
positive note, diversification ceteris paribus reduces nominal funding rates and as such
improves incentives. Observe that in the case of perfect market discipline of stand-alone
activities conglomeration cannot improve incentives: the negative incentive effects of
conglomeration dominate and risk choices are worsened. While incentives are worse,
conglomeration might sometimes still be value-maximizing. This is because diversification
may reduce the default probability of the bank and may thus preserve future rents more
often.
The general result is that more market discipline favors a stand-alone organizational structure and reduces the benefits of conglomeration. Imperfect market discipline could
boost the case for conglomeration, notwithstanding that conglomeration always further
reduces market discipline. Surprisingly, therefore, our analysis shows that conglomeration
might have benefits that substitute for ineffective market discipline. However, conglomera122

tion could also worsen matters. The expected benefits from diversification need to be
strong enough to make conglomeration dominate the stand-alone option. An important
determinant is the competitive environment. Diversification is most valuable when rents
are relatively low. Thus, ceteris paribus, in a competitive environment conglomeration is
most optimal.
The benefits of conglomeration could be improved further by introducing an
internal scheme for the allocation of costs of capital. This mechanism should be designed
such that it enhances the sensitivity of the funding costs of each division, such that freerider problems are mitigated.
3 The Model: Setup and Analysis
3.1 Specification
Production Possibilities for Divisions
Consider two divisions, division A and division B. Each needs $1 in order to
invest in a project. All funding is raised through debt contracts4. The riskless interest rate
is assumed to be zero and there is universal risk neutrality. At t=0, the manager of
division A undertakes the project and decides on the monitoring intensity m that affects
the risk of the project. A higher monitoring level corresponds to lower risk5. The private
monitoring cost equals V(m), with V'(m)>0 and V"(m)>0. A level of m£[0,l] results
in a success probability 0 + (l-0)m, with 0£['/2,l] 6 . The parameter 0 is publicly observable, m is only partially observable. At t = l project returns are realized. In case of success
the project return is X> 1, in case of failure the return equals zero.
The future opportunities of division A are aggregated in the parameter F. F
represents the capitalized future profits of division A, incorporating all expected cash
flows from the periods beyond t = l . In case of default division A is terminated and F will

4
The use of debt in our paper can be rationalized on grounds of non-verifiability, and hence noncontractibility, of a firm's cash flows.
5

In the context of banking, one can think of a bank manager monitoring the activities of a borrower to
which the bank lends, thereby increasing the probability that the project succeeds and the bank division's
debt can be repaid.
6

The condition 0>Vi guarantees the equivalence between monitoring and risk choices, i.e. given 8>Vi
increasing monitoring effort is equivalent to reducing risk.
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be lost7. Division B initially is passive and generates an end-of-period (t=l) return of
Y > 1 with a (exogenous) probability pG(0,l) and 0 with probability (1-p). Division A
and B's returns have zero correlation. In Section 5, we generalize this structure8.
Organizational Structure and Sequence of Events
We distinguish two organizational structures:
(1)
Division A and division B operate separately and independently (stand-alone
option). Each is funded directly and independently in a competitive credit market.
(2)
Division A and division B are integrated in one firm, and funded as a conglomerate. Now both divisions co-insure each other.
We assume that the two-divisional firm will only default if the projects of both divisions
fail. This incorporates co-insurance in the model9.
The sequence of events is as follows. Prior to t=0 the organizational structure of
the firm is chosen. At t=0 the divisions' activities are funded, and both divisions invest
$1. Subsequently, the manager of division A chooses the division's monitoring intensity.
At t = l , cash flows are realized and repayments are made.
Determination of Interest Rates and Market Discipline
The funding costs are determined in a competitive capital market such that the
lenders earn zero profits. Under full information, the interest factors for the stand-alone
divisions A and B are:
RA(m) =
A

1
0+(l-0)m

(1)

respectively,

7
Observe that this implies that F cannot be expropriated from division A or redistributed ex post
without complete loss in value. F can be thought of as the future profits arising from investing in proprietary
information or other division-specific investments. Alternatively, the loss of the value F could be interpreted
as a bankruptcy cost, but this interpretation is less desirable.
8

In that section we let division A affect the value of F through its first period decisions, and we will
also activate division B and let it choose the success probability p and have Y depend on p.
9
This assumption implies that the cash flows realized by each division are sufficiently high to facilitate
full debt repayments for the conglomerate, and thus survival of both divisions. In Section 5, we will also
relax this assumption, and have the bank at large be subjected to default risk even if only one division fails.
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(2)

RB = B

P

For the conglomerate we have:

Mm) =
c

ri

(3)

,- = -

0+(l-0)m + {l-[0+(l-0)m]}p

l-(l-ö)(l-m)(l-p)

Observe that Rc(m)<RA(m) and R c (m)<R B , at any level of monitoring m. This reflects
the diversification benefit of co-insurance.
We now introduce market discipline, and partial observability of m. Let a€[0,1]
be the probability that the actual monitoring choice m is detected by the lender. Lenders
will optimally condition the funding costs on their observation of m to reduce the agency
costs. If m is not observed, lenders only rationally anticipate the firm's privately optimal
monitoring choice. This formulation captures the notion that the market obtains information about the credit quality of the bank over time, which then becomes reflected in the
bank's funding cost. The parameter a reflects the amount of information and/or the speed
at which information is obtained in the market and can be used for repricing purposes. It
reflects the noisiness of the information received by the market, and also depends on the
maturity structure of the debt. More noise, holding maturity fixed, leads to less repricing,
and hence market discipline, and vice versa. This mechanism is similar to the role that
credit ratings play in the determination of funding costs10. Observe that a=0 implies no
market discipline and a = l implies perfect market discipline. Firms then face the
following expected funding costs:

10
The degree of market discipline a may depend on the type and specificity of a division's assets. It
represents the degree of observability of monitoring levels chosen in the division and thus reflects the
transparency of a division's assets or operations. In our model formulation, the market perfectly observes the
bank's risk choices with a probability a. These risk choices then will be immediately incorporated in the cost
of funding for the bank. Obviously, this formulation is just to simplify matters. What we have in mind is the
interpretation emphasized in the text. Alternatively, we could have modeled the bank's debt maturity
structure. With short-term debt and partially irreversible risk choices, a bank's risk choice would directly
affect its future funding cost (see Flannery (1994)). In the context of banking, another way of thinking about
market discipline is that regulators monitor a bank's risk choices, and adjust the cost of deposit insurance
based on their noisy inferences.
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Rjte.m) = aRi(m) + (l-c^R,

(4)

with i£{A,C}, where m is the actual monitoring choice and a the probability of detection. The monitoring choice affects RA(a,m) and RçCa.m) directly if detected (via its
effect on RA(m) respectively R-Cm)). If undetected - with probability (1-a) - lenders only
rationally anticipate the risk choices". RA and Re therefore do not directly depend on m.
In division B no moral hazard is present, thus RB is independent of the degree of market
discipline and is as given in (2).
3.2 Analysis
Since the success probability of division B is independent of its manager's actions,
the analysis will proceed from the perspective of division A. We start with division A's
choice of risk, i.e. its monitoring intensity. As explained in Section 2, the manager of
division A maximizes his divisional return net of private monitoring costs.
Risk Choice in a Stand-Alone Firm
With selffinancing, the stand-alone division A maximizes [0+(l-0)m](X+F) V(m). The first best level of monitoring intensity m* chosen by the manager satisfies the
first order condition (1-0)(X+F) = V'(m*). This is our benchmark. With complete outside
debt financing, the manager of a stand-alone division A solves the following optimization
problem:
Max [0+(l-0)m](X-R A (a,m)+F) - V(m)
m

(5)

s.t. RA =
A

0+(l-0)m
The constraint in (5) guarantees that the lenders rationally anticipate the monitoring choice
of the division. The level mA of monitoring chosen follows from the first order condition,
taking into account the expression for RA(a,m) as given in (4):

11

Lenders anticipate the incentives faced by the divisional managers. So even when they do not observe
m, they can solve the managers' optimization problems and set the interest rates accordingly.
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(l-0)(X-R A (a,m A )+F) - [fl+(l-fl)mA]tt ^f*** = V'(mA)
dm
ö + (l-0)m A
A

=

*>
(6)

1

^
^
(l-0)(X+F)-V'(m A )

The following results can now be derived.
Lemma 1: The stand-alone division A chooses too much risk, i.e. underinvests in
monitoring, mA<m*. The underinvestment is more severe the higher the expected funding
costs.
Lemma 2: The monitoring intensity mA in the stand-alone division A strictly increases
with the level of market discipline imposed and reaches the first best monitoring intensity
m* at of=l.
Lemma 1 shows the discrepancy between the first best and the actual level of
monitoring chosen. In absence of market discipline, the financial market can only
passively anticipate risk choices. This will aggravate moral hazard. Lemma 2 shows that
market discipline mitigates moral hazard by creating a mechanism for ex post settling up,
i.e. by directly confronting the divisional manager with an increase in interest rate
following his lower choice of monitoring intensity. This will make the manager reluctant
to reduce monitoring effort. With a = l, the divisional manager fully internalizes the
consequences of his monitoring decision and first best obtains.
Risk Choice in a Conglomerate
If division A and division B are integrated in a two-divisional firm, the manager of
division A determines his monitoring choice by solving the following optimization
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problem12:
Max [0+(l-0)m](X-R c (a,m)) + {[0+(l-0)m] + (1-[0+(l-0)m])p}F - V(m)
m

(7)
v
s.t. R„
c = l-(l-0)(l-m)(l-p)

Observe that the future rents F are available even if division A fails, as long as division B
is successful; i.e. the divisions A and B co-insure each other. Let ihc be division A's
monitoring choice in a conglomerate. The first order condition for division A can be
expressed as follows:
(l-0)(X-R A (a,m c ) + F) - [0 +(1 -0)mc] a

A

c

+ (l-0)[R A (a,m c )-R c (a,m c )]
(8)

(l-0)pF - [0+(l-0)m c ]a

dRc(mc)

3RA(mc)

dm

dm

V'(mc)

We have rearranged the terms in (8) to disentangle the various effects that differentiate the
conglomerate from the stand-alone case. We first derive the following result.

Lemma 3: Since

, 3R r (a,m),
, 3R,(a,m) ,
< —1
3m
9m

. „ , • , .
VmG[0,l], the impact of market

discipline on division A as part of a conglomerate (two-divisional firm) for any given level
of m is strictly less than its impact on division A as a stand-alone activity.
The intuition is that in a multi-divisional firm the consequences of division A's
moral hazard are shared by both divisions. Division A's funding cost therefore only

As in the stand-alone case, the manager maximizes his divisional return. The specification
incorporates co-insurance benefits, e.g. when division A fails and division B succeeds bankruptcy is averted
and future rents F are preserved. Observe that the specification in (7) does not include a subsidy from
division A to division B in case the latter defaults. It is somewhat arbitrary whether or not the manager of
division A would take such a subsidy into account. We have assumed here that the manager cares about his
own payoffs, and not about the subsequent reallocations of profits. Alternatively, we could have introduced
such subsidies in (7). This would however not have affected our results qualitatively. We will return to the
divisional manager's objective function in Section 4.2, where we discuss incentive contracting issues.
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partially reflects its monitoring choice. In other words, the overall expected pooled
funding cost R^a.m) reflects division A's risk choices less than RA(a,m) does for any
given level of m. As a consequence, market discipline will be less effective in a conglomerate, even if - as we have assumed - outsiders can detect the monitoring choices of each
division as easily in the conglomerate as in the stand-alone case13.
Division A's monitoring choice in a conglomerate will generally differ from that in
the stand-alone case. We can now interpret equation (8). Comparing (6) to (8) identifies
the three effects that distinguish the two-divisional firm from the stand-alone division. The
first two terms on the left hand side (LHS) of equation (8) can also be found in (6) and
specify the marginal return to monitoring effort of division A as a stand-alone firm.
Conglomeration introduces three additional effects:
First, a diversification effect of co-insurance, represented in the third term on the
LHS of equation (8). This diversification effect results from the lower funding
costs Rc(o;,m) of a two-divisional firm, and positively affects division A's choice
of monitoring14.
Second, an incentive effect of co-insurance, represented in the fourth term on the
LHS of (8). The co-insurance effect guarantees that division A may capture its
future rents F even if it fails. This occurs whenever division B is successful.
Division A therefore can free-ride on division B in a two-divisional firm. This
effect could induce division A to increase risk, i.e. reduce monitoring;
Third, an incentive effect due to a reduction in the impact of external market
discipline, represented in the fifth term on the LHS of equation (8). This induces
additional free-riding and adds to the negative incentive effect from co-insurance; it
may adversely affect division A's choice of monitoring, and thus increase risk.
We now have the following two results.

13
One would expect that a conglomerate obscures the decisions taken in individual divisions. This
reduced transparency - effectively a reduction in a - would further undermine market discipline in a
conglomerate. Observe that our conclusion with respect to the reduced effectiveness of market discipline
would only be strengthened if a would decrease.
14
From equation (3) it is clear that R c (a,m)<R A (o!,m) for a given m £ [ 0 , l ] , due to the diversification
benefits from co-insurance. However, division A may choose a different effort level nie in a conglomerate
firm from the level mA selected in the stand-alone case. The inequality R c (a,ni c )<R A (o:,m A ) continues to
hold if and only if ni c >(m A -p)/(l-p), i.e. if the effort level chosen in a conglomerate firm is still sufficiently
high, although it may be lower than in a stand-alone firm.

129

Proposition 1: (i) For a given level of a there may exist a cutoff level F > 0 of F such
that for low rents, F < F , the monitoring intensity chosen by division A is higher ( = lower
risk) in a conglomerate than as a stand-alone firm. If F > F the reverse is true. Furthermore

d¥
— < 0 . (ii) For a given level of F there may exist a cutoff level a £ [0,1] of a
da

such that for low market discipline, a < a , division A chooses a higher monitoring
da
intensity m a conglomerate; the reverse holds for a>a. Furthermore —= < 0 .
9F
The first part of the proposition can be explained as follows. The choice of
monitoring intensity made by division A results from a trade-off between the positive
diversification effect and the negative incentive effects. If the level of capitalized future
profits F is high, the negative incentive effects are dominant and division A's monitoring
intensity is reduced relative to the stand-alone case. For smaller values of rents F the
diversification effect is dominant, resulting in lower risk, i.e. higher monitoring intensity,
in a conglomerate. The intuition is that high values of rents F induce substantial monitoring in the stand-alone case aimed at preserving these rents. In a conglomerate, rents are
less at risk and lower monitoring becomes privately optimal. For low values of F, limited
liability induces low monitoring in the stand-alone case. Conglomeration may then
dF
mitigate this and become more attractive. The comparative statics result —= < 0
da
shows that with more market discipline conglomeration worsens incentives for lower
values of F. In the limit we have:
Corollary 1 (Perfect Market Discipline): With perfect market discipline ( a = l ) , a standalone division attains first best monitoring choices but a conglomerate does not.
The intuition is straightforward. Near perfect market discipline does not leave
much value to conglomeration. That is, in the extreme - with perfect market discipline incentives are fully aligned and conglomeration only worsens incentives. At the other
extreme, with no market discipline, the prospects for conglomeration are best, resulting in
a large interval of values of F for which conglomeration improves incentives.
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The intuition for the second part of Proposition 1 is analogous. If the stand-alone
division A is subject to little market discipline (low a) conglomeration may improve
division A's monitoring intensity. Although the effectiveness of market discipline is
further reduced in case of conglomeration (see the last term of the LHS of equation (8)),
the diversification benefits from co-insurance may dominate. For higher market discipline
a of the stand-alone activities, the impact of the reduced effectiveness of market discipline
in a conglomerate becomes larger and may at some point dominate the positive diversification effect of co-insurance. This results in a lower monitoring intensity in division A in a
conglomerate relative to the stand-alone option. For higher levels of capitalized future
profits F, the interval of values of a < a for which risk choices are improved in a
conglomerate becomes smaller. The negative incentive effect from co-insurance then
becomes more important and may aggravate the reduced effectiveness of market discipline
da
in a conglomerate. This explains the comparative statics result —= < 0 .
dF
Choice of Organizational Structure
Prior to the monitoring decision at t=0, both divisions decide on an organizational
structure. Division A and division B choose the organizational structure that maximizes
the total expected net surplus generated by their investment projects. Conglomeration then
is optimal if it generates the highest aggregate net surplus. In this case, an optimal sharing
rule between the divisions can always be found such that both divisions prefer to be
integrated in a conglomerate firm.
The choice of organizational structure is not fully determined by the comparison of
incentive effects. Conglomeration - ignoring the effect of incentives on risk choices reduces the probability that future rents F are lost due to default. This favors the case for
conglomeration. Therefore, conglomeration is preferred when the risk choice in a
conglomerate is better, but also sometimes when it is not. The following result can be
derived.
Proposition 2: (i) For low levels of market discipline a, conglomeration is preferred if
F < F , otherwise the stand-alone option is optimal. For high levels of a, conglomeration is
preferred for F 0 < F < F , whereas the stand-alone option is preferred for 0 < F < F 0 and
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F>F 1 5 . (ii) For a small to medium level of rents F conglomeration is preferred if a<â,
otherwise the stand-alone option is optimal. For high levels of F the stand-alone option
always dominates. The parameters F, F 0 >E and ä>a are defined in the Appendix.
The intuition largely follows that of Proposition 1. The stand-alone division A
would benefit from committing to a higher monitoring intensity (observe that m A < m \ see
Lemma 1). Conglomeration may improve matters if division A benefits sufficiently from
the diversification effect of co-insurance in a conglomerate. From Proposition 1, we know
that this holds for low levels of a and relatively low values of capitalized future profits F.
According to Proposition 1, if F is relatively high, F > F , the negative incentive effect
from co-insurance dominates and division A chooses more risk in a conglomerate. As
Proposition 2 shows, conglomeration may then initially still be optimal because the
expected value arising from the preservation of future rents exceeds the losses due to
distorted risk choices. But for F sufficiently large, i.e. F > F > F , the negative incentive
effects from co-insurance will dominate and the stand-alone option becomes optimal. For
high levels of a, conglomeration always worsens incentives. However, conglomeration
may still be optimal if the rents at stake are sufficiently large (F>F 0 ). If F becomes really
large (F>F), the stand-alone option again becomes optimal, because the high rents induce
maximum monitoring, thus minimal risk in the stand-alone case. Conglomeration can then
only make matters worse.
A similar intuition holds for the market discipline cut-off a. In Figure 1, we
illustrate how the extra surplus generated by conglomeration vis-à-vis the stand-alone
option depends on the level of rents F. In the figure the symbol A represents the difference between the net surplus generated in the case of conglomeration and the net surplus
available in the stand-alone case.
We observe from the figure that for very large values of F, F>F C , conglomeration
and the stand-alone organizational structure converge. Such a high value of F induces a
maximum feasible monitoring choice, with zero default risk. This is formalized in
Corollary 2.

15
This formulation captures the most general case. There may be parametric conditions for which F0
and/or F do not exist, i.e. for which the set (F0,F] is empty, or for which F < 0 . In that case the stand-alone
option is always optimal. For more details, see the proof of Proposition 2.
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Low a

High a

Figure 1: The Difference in Total Expected Net Surplus between Conglomeration and the StandAlone Option as a Function of F.
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Panel A: Difference in Monitoring Incentives in Division A (mc-mA) as Function of a and F
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Panel B: Difference in Expected Surplus in a Conglomerate vis-à-vis the Stand-Alone Option
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Table 1: Overview of Results of Numerical Example
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Corollary 2 (Corner Solution): If F becomes large (i.e. for F>F C ) both divisions are
indifferent between the stand-alone option and conglomeration. In both organizational
structures division A then chooses the maximum monitoring intensity.
While of some interest, this result obtains because default risk disappears at high
values of F. If some default risk would remain, even at the maximum feasible monitoring
choice, the diversification benefit of conglomeration would make the conglomerate option
optimal.
3.3 A Numerical Example
In this section, we will illustrate our main results so far in a numerical example
based on the following parameters: 6 = Vi, p = '/2, X=2.75, Y=4 and V(m)=4m2. The
results of our numerical analysis are summarized in Table 1. Panel A presents the
differences in the equilibrium risk choices in division A between the conglomerate and the
stand-alone option, rhc-ffiA, as a function of the degree of market discipline a E [0,1] and
the level of capitalized future profits F > 0 . Panel B focuses on the optimal organizational
structure of the respective divisions' activities and incorporates the difference A in
expected net surplus generated by their investments for the different levels of a and F.
The results confirm the characterization in Propositions 1 and 2. High rents F
make the stand-alone option optimal: both better monitoring incentives, m c -m A <0, and a
higher surplus of stand-alone vis-à-vis conglomeration, see the negative numbers for À in
Panel B. Low market discipline improves monitoring choices in a conglomerate vis-à-vis
stand-alone. In general, conglomeration is suboptimal for high levels of a except for
intermediate values of F.
3.4 Discussion
The general insights from the Propositions 1 and 2 are summarized in Table 2. We
observe from Table 2 that medium rents may favor conglomeration; risk choices however
are generally worse (compare Panel A and Panel B in Table 2). This discrepancy between
(privately) optimal risk choices and the optimal choice of organizational structure occurs
because conglomeration better preserves the future rents F; ceteris paribus, default is less
likely. For very high levels of F, F>F C , this is not important because the risk choices in
a stand-alone structure and the conglomerate are conservative and default is virtually ruled
out. Observe also from Table 2 that with sufficiently low rents and perfect market
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discipline (a-*l) the stand-alone option is preferred. While this limiting case is of interest
in itself, combinations of low and medium/high levels of market discipline and rents may
best characterize most real-world industries. A general implication from Table 2 is that
conglomeration could be an optimal response to a more competitive environment unless
transparency, that is market discipline, becomes near perfect.
F

Low

Medium

High

F>FC

a
Low

Conglomerate

Conglomerate

Stand-Alone

Indifferent

High

Conglomerate or
Stand-Alone

Conglomerate or
Stand-Alone

Stand-Alone

Indifferent

Limit
a-»l

Stand-Alone

Conglomerate or
Stand-Alone

Stand-Alone

Indifferent

Table 2: Optimal Organizational Structure as a Function of Competitive Environment
(F) and Market Discipline/Transparency (a).
On a more fundamental level, firms may differ in asset-specificity and operate in
different competitive environments. Asset-specificity may well be linked to transparency.
High asset-specificity may give rise to proprietary information and lack of transparency,
and hence little market discipline. This could favor a conglomerate type of organization
for such type of activity16.
On a different note, the characterization in Table 2 could also lead to insights on
the heterogeneity of activities that should be combined in a conglomerate. Our insights
suggest that activities with low and high asset-specificity should not be mixed together.
Assets with low asset-specificity may benefit most from a stand-alone organization and
exploit the considerable amount of market discipline. High asset-specificity activities can
then only be combined with other high asset-specificity activities and would jointly benefit
from the positive incentive effects of diversification17.

A different perspective appears in Myers and Rajan (1997). In their work liquid assets, i.e. those
with low asset-specificity, are most difficult to monitor for reasons of excessive managerial discretion. That
is, managers could easily run away with these assets. We do not focus on these managerial agency-problems.
See the numerical example in the Appendix for an illustration of this intuition.
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Observe that these observations are tentative. Often cross-sectional differences in
asset-specificity may go hand in hand with differences in the competitive environment. For
example, a high degree of asset-specificity (with low a) may sometimes go together with a
non-competitive environment (high rents F). As can be seen from Table 2, high rents
could mitigate the conglomeration benefits of low a activities and still make the standalone option optimal. It is therefore important to consider both dimensions, a and F, in
deciding on the desired organizational structure.
4 Internal Allocation of Cost of Capital and Incentive Contracting Issues
In this section we analyze the impact of an internal cost of capital allocation
mechanism on division A's risk choice in a conglomerate and on the optimal organizational structure. We subsequently address how the use of incentive contracts (i.e. managerial
compensation mechanisms) would affect our analysis. In particular, we will discuss
whether the incentives in a conglomerate could be replicated by stand-alone divisions
without a change in organizational structure, and vice versa.
4.1 Internal Allocation of Cost of Capital
From Section 3, it is clear that integrating separate divisions in a conglomerate
firm is desirable if this results in better monitoring choices in the divisions. If this is not
the case, free-riding (implying high risk) may dominate and division A and division B
may prefer to operate as stand-alone entities. Potentially valuable diversification benefits
may then remain unexploited. The source of this inefficiency is the reduction in market
discipline following conglomeration that outweighs the potential diversification benefits.
An increase in the impact of market discipline in a conglomerate firm therefore could
reduce free-riding and facilitate socially desirable integration.
In this section, we show that an internal cost of capital allocation mechanism could
create internal discipline that complements external market discipline. Such a wellfunctioning internal cost of capital allocation mechanism could align incentives and allow
division A to optimally benefit from the diversification benefit of integration. The impact
of a given level a of market discipline on division A's choice of monitoring intensity can
be increased by an internal allocation of the cost of capital to the respective divisions by a
CEO. We assume that the CEO acts in the interest of the shareholders of the conglomerate
firm.
We will proceed as follows. Note that in Section 3, the same interest rate factor
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Rc(a,m) was charged to each division; this is now going to change. The internal allocation
of cost of capital is introduced in the following way. The CEO first allocates a differential
charge to the respective divisions to reflect intrinsic differences in riskiness. Thus, the
CEO does not charge a pooled rate to both divisions but differentiates the cost of capital
charged between division A and division B. This is analogous to charging the cost of
capital which would be charged by the market if division A and division B would be
operated and funded as separate entities. Simultaneously, the CEO could restore market
discipline by increasing the sensitivity parameter in the cost of capital charged to division
A with respect to m. That is, he internally leverages the now diluted external market
discipline parameter a. For our qualitative results, it is not necessary that the CEO is
better informed with respect to the incentive problems in division A than outsiders. If he
is equally informed he could undo the diluted market discipline in the conglomerate. In
that case, the total degree of market discipline that division A is subjected to in a
conglomerate firm is a

dR.(m)
. If the CEO has better information than outsiders, the
dm

total - internal and external - market discipline could become even larger. This is
implicitly the case in, for example, Stein (1997) where the CEO engages in 'winnerpicking' and can reallocate scarce resources between competing projects in a conglomerate.
It is assumed that the CEO assigns a sensitivity parameter ß to the cost of capital
charged to division A. The total degree of market discipline that division A is subjected to
then equals a(l-ß)+ß,

dRr(m)/dm
where â is defined as a — . This specification shows
dRA(m)/dm

that internal and external market discipline are complements; a higher â and ß increase
discipline. The parameters à and ß are expressed as sensitivity parameters vis-à-vis the
interest rate charged to the division in a conglomerate firm. Observe that a, instead of â,
measures the sensitivity vis-à-vis the funding cost of the division as a stand-alone entity. If
the sensitivity parameter ß equals zero, each division is only subjected to external market
discipline of the diluted degree à, with à<a. If the CEO makes each division fully
accountable for its risk choice by assigning /3 = 1, then discipline is perfect and first best
attains. For intermediate values of the sensitivity parameter /3, the total degree of market

138

discipline lies between à and 1. The expected cost of capital charged to division A can
now be denoted by RA(â(l-/3)+/3,m), with

and

ÔR.(m)
—
< 0
3m

aR.(â(l-j3)+j3,m)
dRA(m)
A
= [0(1-0)+/3]
_
dm
dm

(see (1) and (4)). Similarly, the funding cost of the conglomerate

firm in a competitive capital market is R c (a(l-0)+0>m).
Observe that the differential charge removes the diversification benefit from the
nominal funding costs. Each division will now be charged for its default risk. This implies
that both divisions will face a higher nominal funding cost than before. The following
result can be derived.
Lemma 4: A differential charge reflecting intrinsic differences in riskiness will elevate the
nominal funding cost faced by both divisions. This will worsen division A's incentives.
The intuition for this lemma is that passively increasing capital charges worsens
incentives. It highlights the adverse outcomes that occur with moral hazard. An internal
cost of capital allocation can only be effective if sufficient discipline is imposed as well.
Here the sensitivity factor a(l-0)+0, as defined above, becomes important. We now have
Proposition 3.
Proposition 3: Internal discipline, ß>0, strictly improves division A's incentives in a
conglomerate, enlarging the range of values of F for which conglomeration improves
dF
incentives and is optimal. That is, — > 0 , where F is introduced in Proposition 1.
The result in Proposition 3 underscores the potential effectiveness of internal
discipline. Effectiveness requires a dynamic mechanism that responds to actual risk
choices. This adds to the optimality of conglomeration, and reduces the funding costs of
the conglomerate bank.
Corollary 3: With full internal discipline, /3 = 1, market discipline a is redundant, and
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first best attains; division A chooses the first best monitoring intensity.
Corollary 4 shows that internal discipline ß complements, and ultimately may
replace market discipline a. In the limit, when ß is one, internal discipline is perfect and
market discipline a becomes redundant. The analysis above suggests that free-riding
behavior on the part of division A can be reduced by a well functioning internal cost of
capital allocation mechanism which could promote socially desirable conglomeration.
4.2 Incentive Contracting Issues
In our analysis, the manager of a stand-alone division maximizes the division's
expected surplus net of funding costs. The manager thus maximizes shareholder value.
This is basically equivalent to the manager receiving an equity-linked compensation
contract. One may suggest that matters could be improved if the manager would be
motivated to maximize the total value of the stand-alone division (including the value of
debt). Observe that with an equity-linked compensation contract the manager is induced to
take more risk to the detriment of the debtholder. However, shareholders could not
credibly design a compensation structure for the manager, such that his actions are aimed
at maximizing firm value. The reason is that the shareholders have an incentive to
renegotiate such a compensation contract 'ex post' (after debt financing is obtained). The
manager in the stand-alone case can thus not be motivated to choose an optimal monitoring level. Given the assumption of universal risk neutrality and the informational
structure in our model, the use of an equity-linked compensation contract then can be
rationalized, since it maximizes the manager's second best monitoring intensity18.
Time-inconsistency problems between managers and shareholders in a stand-alone
firm thus prevent the design of ex ante optimal compensation contracts. The next question
is whether the incentives in a conglomerate and the benefits of conglomeration could be
mimicked by stand-alone firms through the use of incentive contracts.
The answer to this question is negative. In the context of our framework, stand-

Observe that, dependent on the informational structure and the risk preferences that we consider,
other compensation structures are possible. For example, the manager of the stand-alone firm could be
offered a fixed wage if the cash flow generated by the project is sufficiently high, and face a (non-)monetary
penalty otherwise. If the penalty imposed in the case of default is severe, a first best solution would be
attainable in this case. Such a compensation structure can be effective if the divisional manager is risk averse
and the project's cash flow is observable or verifiable. Some general results regarding managerial
compensation mechanisms are derived in Holmström (1979) and Harris and Raviv (1979).
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alone divisions cannot mimic the incentives provided in a conglomerate through the use of
incentive contracts. In order to do so, the shareholders of a stand-alone division would
have to offer the divisional manager a contract in which they agree to cross-subsidize the
other stand-alone division in the case it defaults. Observe that it is exactly this crosssubsidization (co-insurance) which induces the benefits of conglomeration. Such a
contract, however, is not robust, since also in this case the shareholders cannot precommit
against renegotiating the contract ex post. That is, the ex post unwillingness of the
shareholders of a stand-alone division to cross-subsidize a defaulting division makes
incentive contracts which replicate the co-insurance in a conglomerate infeasible ex ante.
This time-inconsistency problem is ruled out in the case of conglomeration. By buying a
share in a conglomerate firm, a shareholder precommits to cross-subsidize a defaulting
division in a conglomerate. Conglomeration therefore can serve as a commitment device
for co-insurance.
These conclusions are similar to the findings in Aron (1988) and Ramakrishnan and
Thakor (1991). Both papers compare the benefits of diversification with those achieved by
incentive contracting mechanisms, and also conclude that conglomeration and the use of
managerial compensation contracts are imperfect substitutes from an agency-perspective.
Aron (1988) develops a model in which a risk neutral principal receives an imperfect
signal of a risk averse manager's effort choice for different activities, and compares the
benefits of merger (diversification) with the use of compensation contracts based on the
manager's performance relative to similar activities. Diversification can be differentiated
from relative performance contracts by the signals that can be used to create incentives for
managers. The paper shows that the benefit of diversification vis-à-vis relative performance contracts depends on the correlation between the different activities. Relative performance contracts are valuable when the observable returns of stand-alone activities are
positively correlated, whereas diversification dominates when the activities in a conglomerate are negatively correlated or uncorrected. Ramakrishnan and Thakor (1991) present a
model in which a risk neutral principal must motivate two risk averse agents which make
unobservable effort choices that stochastically affect their output. The principal can choose
between having the agents operate independently (stand-alone) or having them cooperate in
a conglomerate (integration). The paper shows that the correlation between activities
dictates the choice between integration or the stand-alone option. The benefits of incentive
contracts and diversification in both Aron (1988) and Ramakrishnan and Thakor (1991)
crucially depend on risk sharing considerations. We do not consider risk sharing benefits,
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but instead focus on the incentive effects associated with diversification.
We could also ask the question whether a stand-alone firm could replicate the
diversification benefits of conglomeration by hedging its default risk with a third party in
the financial market. For example, the manager of division A could enter into a contract
in which he receives an amount equal to the cross-subsidy from division B in the case
division A defaults, and/or pays an amount equal to the cross-subsidy to division B if B
defaults. Although hedging could be an alternative commitment device for a divisional
manager, a potential problem with this option is that the division's default risk does not
only depend on exogenous factors (as represented by 6 and p), but is also influenced by
the divisional manager's monitoring intensity (i.e. depends on m). A division's default risk
thus is (partly) endogenous, and hence firm-specific. Hedging such controllable risks is
problematic, since a market for trading firm-specific default risk is subject to rampant
moral hazard problems.
We next turn to the issue of the optimal design of incentive contracts in multidivisional firms. This issue is central in a sizeable recent literature that extends the
traditional principal-agent theory which focuses on single-agent problems to the context of
multi-divisional firms, and examines the benefits and drawbacks of forming teams in
agency contexts (see e.g. Holmström (1982), Holmström and Milgrom (1990), Varian
(1990), Itoh (1991) and Ramakrishnan and Thakor (1991)). Contributions in this literature
focus on the benefits of team effort and payoff pooling in multi-divisional firms.
Holmström (1982) addresses the merits of relative performance evaluation, and finds that
relative performance contracts can reduce moral hazard costs by allowing for better risk
sharing if the outputs of different activities are correlated. If outputs are independent, and
each activity's output can be observed separately, however, the optimal compensation
schedule for each agent depends solely on his own output. Holmström and Milgrom
(1991) obtain similar results, allowing for cooperation (team effort) and potential
information sharing between agents in a multi-divisional firm. They find that cooperation
between agents can be beneficial if the agents can monitor each other and have better
information than the principal (see also Varian (1990))19. Ramakrishnan and Thakor
(1991) and Itoh (1991) discuss the benefits of cooperation in the absence of correlation
between the outputs of different activities. In these papers agents can supply effort to

19

In both Holmström (1982) and Holmström and Milgrom (1991) the optimal remuneration schemes are
linear in each agent's output.
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facilitate each other's activities, and can thus engage in team production with interdependent incentive schemes. Itoh (1991) shows that when agents are risk neutral and team
effort is not desirable, each agent's compensation contract should depend on his own
output only. If team effort is optimal, interdependent contracts could be beneficial.
Ramakrishnan and Thakor (1991) finally show that if risk averse agents can monitor each
other's effort choices, optimal incentive contracts make each agent's wage depend on his
own output and on the output of the other agents, since this improves both team effort and
risk sharing (payoff pooling).
These results provide a foundation for the divisional objective functions that we use
in the case of conglomeration. The divisional managers are compensated based on the net
payoff of their own division, and thus receive an equity type of claim in their division. As
indicated above, such a claim would be optimal if the outputs of the activities in division
A and division B are uncorrected, and can be observed separately by the principal (e.g.
the CEO).
The analysis above helps explain the increasing importance and popularity of
internal equity type of compensation mechanisms in multi-divisional firms (e.g. EVA or
economic profit). Two drawbacks however can be mentioned. First, although divisional
payoff related compensation mechanisms may improve a divisional manager's incentives,
the effectiveness of such incentive contracts may be hampered by influence activities (see
e.g. Milgrom and Roberts (1990), Meyer, Milgrom and Roberts (1992), Rajan and
Zingales (1995) and Wulf (1998)). These influence activities would be mitigated if each
division would optimize the total surplus of the conglomerate firm. Observe however that
effort aversion is best served by linking the manager's compensation to his own divisional
output (Holmström (1982)). Second, compensating the divisional manager based on a
divisional equity claim instead of the traded equity of the conglomerate limits the
possibility for information feedback and performance monitoring by the market (see
Holmström and Tirole (1993) and Milbourn (1999)). Both drawbacks point at the
existence of limitations in the use of managerial performance contracts in conglomerate
firms, and imply that a conglomerate firm may not be able to mimic the incentives
provided by stand-alone divisions.
5 Proprietary Trading versus Relationship Banking
5.1 Introduction
In this section, we adapt our analysis to the potential conflict between transaction143

and relationship-oriented banking as briefly discussed in the Introduction. In this extension
we address the issue of the optimal organizational structure of proprietary trading
activities in banking and how these may undermine other activities.
We will argue that the proprietary trading activity may free-ride on the bank at
large. This, we will show, implies that a proprietary trading unit does not sufficiently
internalize risks. As a consequence, other mainly relationship-oriented activities of banks
may suffer. The implication might be that bankers exaggerate the profitability of proprietary trading, while simultaneously undermining their relationship-oriented activities.
Observe that many banking activities are relationship-oriented. Proprietary trading
activities, however, are different and involve arbitrage between different markets and/or
different financial products. These trading activities involve substantial risks, thus establishing the fair risk-adjusted cost of funds is important. This cost might, given the specific
nature of the trading activities, differ substantially from the cost of funds of the bank as a
whole. Moreover, relationship-oriented banking by definition has a longer-term scope.
The bank may need to heavily invest in relationships at the outset, in order to benefit in
the longer term. A link therefore can be expected between relationship-specific effort
exerted now and the possibility to benefit from this in a later period. The activities in the
trading division are more short-term oriented and do not depend on relationship-specific
effort. In a multi-divisional bank, however, the risk choices of the trading division may
have an impact on the relationship-banking division, by affecting the risk - and survival
probability - of the bank as a whole.
Compared to our model setup so far, we now activate division B as proprietary
trading division, and we interpret division A as the relationship-banking division. Our
primary focus is on how the choices of trading division B may undermine, or negatively
affect, the choices made by relationship-banking division A.
5.2 Specification and Analysis
As before, division A, the relationship-banking activity, chooses its monitoring
intensity m generating a payoff X with probability 0+(l-0)m, and zero otherwise.
Division A is subject to external market discipline of a degree a A € [ 0 , l ] . The capitalized
value of future profits is now F(m), with F'(m)>0 and F"(m)<0. The dependence of F
on m captures some of the future benefits of relationship-specific investments and
generalizes the exogenous value of F as used before.
Our primary focus is on division B, the proprietary trading activity. This division
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generates an end-of-period return Y(p) with probability p, where p can now be chosen
(was fixed before). We let Y'(p)<0 and Y"(p)>0, such that pY(p) has an interior
maximum. The degree of external market discipline division B is subject to equals
a B G[0,l]. Analogous to the main analysis in Section 3, two different organizational
structures can be distinguished: stand-alone or conglomerate. The funding costs are as
specified in (1) through (3). Observe that the pooling rate is now R^a.m.p) per dollar
invested and depends on the risk choices in both divisions, m respectively p. These now
need to be determined simultaneously.
If division B operates as a stand-alone firm, it maximizes p[Y(p) - RB(a,p)]. In a
conglomerate, it maximizes p[Y(p) - RcCa.mcp)]. Define pB and p c as division B's
privately optimal risk choices if it operates, respectively, stand-alone or in a conglomerate. We can now derive the following result.
Proposition 4 : Given division A's optimal monitoring choice in a conglomerate, there
may exist a level of market discipline a B G[0,l] such that for aB>OB the proprietary
trading division B chooses strictly more risk in a conglomerate than as a stand-alone
activity, i.e. p c <p B . F° r aB<OB, division B chooses less risk in a conglomerate bank; a^
is defined in the Appendix.
Proposition 4 shows that effective market discipline of stand-alone activities
discourages conglomeration. However, whenever we start out with little market discipline
of stand-alone activities (low aB) the beneficial effects of diversification dominate, and the
risk choices in division B are better in a conglomerate. Proposition 4 is in the spirit of our
earlier results.
In the determination of the optimal organizational structure, similar issues play a
role as before. Both divisions choose the organizational structure of their operations at
t=0, anticipating their incentives and the funding costs conditional on each organizational
structure. Several cases can be distinguished. We will focus on the most stringent case
with B choosing more risk in a conglomerate than as a stand-alone activity ( a B < a B < l ) .
We can show:
Proposition 5 (Active Trading Division B): Excessive (vis-à-vis stand-alone) risk taking
in the trading division B makes conglomeration less attractive. The relationship banking
division A then will only benefit from conglomeration if it faces sufficiently low market
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discipline. Otherwise the stand-alone option is optimal.
This proposition generalizes Proposition 1. Proposition 5 can be illustrated with a
simple numerical example20. Assume, as before, that 6=lA, X=2.75 and V(m)=4m2.
Furthermore, let F(m)= 0.5\/m

and Y(p) = 3(p-2)2. With these assumptions, it can be

shown that division B chooses excessive risk in a conglomerate (i.e. p c <p B ) for any aB
larger than approximately 0.37 (=a B ). This worsens incentives in division A. Division A
now chooses lower monitoring incentives (i.e. m c <m A ) in case of conglomeration for
lower values of aA, i.e. the cut-off value a^ below which division A's incentives improve
in the case of conglomeration decreases. For example, if a B =0.80, OA would equal 0.49,
whereas in the absence of free-riding by division B a^ would equal 0.52. Observe that
these negative incentive effects undermine the benefits from relationship banking activities.
Conglomeration therefore becomes less attractive. Only if the expected benefits from
diversification are still sufficiently high (i.e. for aA smaller than 0.70), conglomeration is
the optimal organizational structure.
Our example also shows that the stronger the effect of m on the future rents F, the
lower the benefits of conglomeration. For example, if we let m affect F(m) more, say
F(m)= 6\/m

, conglomeration always worsens risk choices in division A and is never

optimal. These results show how relationship-specific activities may suffer from the
proprietary trading activity, and further motivate the necessity of an internal allocation of
cost of capital.
Observe also that Proposition 4 and 5 may underestimate the consequences of risk
taking in the proprietary trading division B. This is because we have assumed that division
A defaults less often as part of a conglomerate bank than as a stand-alone entity. We next
allow the proprietary trading division B to increase the default probability of the bank as a
whole.
Consider the following simple alteration of the model. Let ô be the dilution factor
in the success probability of the relationship lending division A. We assume that default in
the proprietary trading division reduces the success probability of the relationship lending

' For a summary of all the possible combinations of risk choices and choices of organizational
structure, see the proof of Proposition 5 and the numerical example in the Appendix.
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division from 0+(l-0)m to [0 + (l-0)m](l-ô), with ôe(0,l] 2 1 . The survival probability of
the conglomerate bank now becomes equal to p + [0 + (l-0)m](l-p)(l-o). With 6=0.50 in
our numerical example, it can be shown that the incentives for excessive risk taking in
both divisions of the conglomerate bank increase. Division A now always reduces its
monitoring for aA larger than approximately 0.20, whereas B increases its risk for
a B >0.34. This induces division A to prefer the stand-alone option more often.
The intuition is that the possible dissipative impact of default of division B on the
survival probability of the overall bank increases the pooled funding costs R^a.m.p) of
the conglomerate bank. This effect becomes stronger for higher values of ô. Free-riding
by the proprietary trading activity then undermines relationship banking activities even
more (i.e. reduces the monitoring intensity in division A), and further reduces the benefits
of conglomeration to division A.
Proposition 4 and 5 and the numerical example give us some key implications of
the Barings debacle. Proprietary trading within a conglomerate bank may suffer from a
lack of market discipline, and as a result, excessive risk taking may occur that undermines
the relationship-specific activities. The latter effect is the key insight that this section adds
to the general analysis in Section 3.
6 Further Implications and Empirical Evidence
In this section we discuss further implications of our analysis, and relate our
insights to the existing empirical evidence.
6.1 The Diversification Discount
Several empirical papers have documented that diversified firms trade, on average,
at a discount relative to a portfolio of specialized single segment firms. The market value
of a diversified firm appears to be approximately 13-15% less than the sum of its
segments valued separately, see Berger and Ofek (1995). Similarly, Lang and Stulz (1994)
provide evidence that during the 1980s the Tobin's q of diversified firms was significantly
smaller than the q of matching portfolios of specialized firms. Most of the existing
contributions suggest that this diversification discount results from misallocations of capital
and inefficient cross-subsidies between divisions in a conglomerate firm. Berger and Ofek
21
Observe that in this example we focus on a one-sided impact of division B's risk taking incentives on
the success probability of division A. Introducing a two-sided impact would not qualitatively change our
results.

147

(1995) find that conglomerate firms overinvest in industries with limited investment
opportunities, as measured by a low Tobin's q ratio. Also cross-subsidization of poorly
performing divisions by better performing divisions is common. In the context of the oil
industry, Lamont (1997) has shown that investments in non-oil segments of oil firms
respond to the cash flows of other segments when an unanticipated oil shock occurs. He
finds that following the adverse oil shock in 1986, capital expenditures in non-oil
segments were drastically reduced, while abundant oil related profits facilitated subsidies
to these activities in 1985. This suggests that diversified companies tend to subsidize and
overinvest in poorly performing segments. Shin and Stulz (1997) also provide evidence
that the investment by a segment of a diversified firm depends on the cash flow of other
segments. In particular, they find that the investment by segments of highly diversified
firms is larger and less sensitive to their own cash flow than the investment of comparable
single segment firms, and is furthermore unrelated to the relative quality of their investment opportunities. Finally, recent evidence provided by Wulf (1998) shows that multidivisional firms invest more in small manufacturing divisions with poor investment
opportunities, and less in small divisions with attractive investment opportunities relative
to stand-alone firms. This evidence supports the hypothesis that multi-divisional firms
allocate capital partly in response to influence problems, and hence suffer from investment
distortions relative to first best.
To the extent that the internal incentive problems in a conglomerate firm dominate
the benefits of diversification, our analysis would also suggest the existence of a diversification discount. Contrary to the literature discussed above, however, this discount arises
even if conglomeration would not change the allocation of capital to the individual
divisions for investment purposes as compared to the stand-alone option. Incentive
problems which arise from interactions between the different divisions in a conglomerate
firm could reduce the cash flows generated by these divisions and explain the diversification discount. But our analysis does not necessarily result in a reduction in a diversified
firm's value. Conglomeration can be optimal. This is consistent with evidence cited in
Rajan, Servaes and Zingales (1998) and also Maksimovic and Phillips (1998). Maksimovic
and Phillips (1998) present evidence which suggests that conglomerate firms optimally
allocate capital across their divisions. They develop a model of optimal firm size and
growth across different industries, and predict how conglomerate firms allocate resources
across divisions over the business cycle and how their responses to industry shocks will
differ from single segment firms. The authors find that, although there is some evidence
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consistent with agency problems, the majority of conglomerate firms exhibit growth across
business segments that is consistent with optimal behavior. Rajan, Servaes and Zingales
(1998) emphasize that, even though conglomerates trade at a discount on average, 39.3%
of the conglomerates trade at a premium. They explain this by power considerations, and
show that a diversified firm sometimes allocates capital in the right direction and sometimes in the wrong direction, dependent on the interrelation of the segments within the
firm. In general, dispersion between segments in the diversified firm is bad. Diversified
firms can trade at a premium if the dispersion between segments is low. These conclusions
are roughly consistent with our analysis. In Section 3.4 we argue that heterogeneity of
activities is generally bad for conglomeration.
6.2 Conglomeration in Developed and Developing Economies
Empirical evidence presented in Khanna and Palepu (1997) suggests that conglomeration is, on average, beneficial in developing economies and less beneficial in more
developed countries. Since developing countries may lack transparency and hence have a
low degree of market discipline a, this is consistent with our predictions. But more might
be going on. As indicated in Khanna and Palepu (1997), conglomerates may add value in
developing economies by imitating the external market discipline that can be found in
more developed economies. This can be true, but goes clearly beyond the analysis of our
paper. Furthermore, the degree of internal discipline may vary between countries. In
developing countries (e.g. Korea) the internal discipline ß in a conglomerate may be
stronger, due to the important role of families in the funding of corporations and the
scarcity of outside financing opportunities. This could make conglomeration more
attractive.
Evidence for the US appears to indicate that since the end of the 1960s the standalone option has become more beneficial vis-à-vis conglomeration. This development
coincided with an increase in market discipline a, and as such would be consistent with
our theory. One could however argue that also competition has increased, and hence
competitive rents F have gone down. As can be observed from Table 2, this could starting out from medium rents - reinforce the trend towards the stand-alone option.
An effect that we have not taken into account in our analysis is that the mere fact
of conglomeration may have an impact on the competitive environment (i.e. increase F).
This effect would amplify the potential benefits of conglomeration (see e.g. Yosha (1997)
and Boot, Milbourn and Thakor (1999)). While interesting, we do not dare to extract
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strong conclusions from this. In particular, we do not know whether building market
power as explanation for conglomeration has become more or less important over time.
For the diversification-oriented, and thus scope expanding conglomeration that we have
primarily looked at, we envision only secondary market power effects.
6.3 Applications to Corporations; Spinoffs and Equity Carve-Outs
Our analysis of incentive problems in conglomerate firms may also explain the
empirically documented positive stock price reactions to spinoffs and equity carve-outs
(see e.g. Schipper and Smith (1986) and Daley, Mehrotra and Sivakumar (1997)). In the
absence of any synergies, spinoffs and divestitures are optimal if the negative incentive
effects associated with conglomeration dominate the diversification benefits. Selling off
individual divisions then mitigates free-riding and increases the effectiveness of market
discipline22. Evidence in Daley, Mehrotra and Sivakumar (1997) suggests that the value
creation by spinoffs is higher if the spun off entity is in a different industry, and that the
spun off entities generally are smaller, poor performing divisions. This evidence suggests
that spin-offs reduce diversity, and to a lesser extent, stop the flow of cross-subsidies
away from the larger parent. This is in line with our argument against conglomeration
with heterogeneous activities.
Equity carve-outs may capture the benefits of both worlds. In these transactions,
also known as partial public offerings, firms sell a minority interest in the common stock
of a previously wholly-owned subsidiary. For example, Thermo Electron spins off any
division that grows sufficiently large. It continues to own 80% of its equity, so that it can
consolidate cash flows into the total holding company cash flows, but the subsidiary's
equity is traded separately and 20% of it is owned outside the firm (Allen (1998)). Equity
carve-outs thus allow both the new subsidiary and the holding company to benefit from
co-insurance and the associated diversification benefits, while at the same time exposing
the subsidiary to direct market discipline. Schipper and Smith (1986) found that equity
carve-outs are associated with significant positive returns and suggest that carve-outs
resolve ex ante informational problems (i.e. undervaluation of a wholly incorporated
subsidiary). Our analysis emphasizes a complementary explanation: equity carve-outs may
attenuate ex post incentive distortions.

22
Observe however that the stand-alone option does not necessarily imply high transparency, and thus a
high level of market discipline a. As the Long-Term Capital Management case illustrates, transparency in a
stand-alone division can be extremely low. As our analysis suggests, this may induce excess risk taking.
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These arguments raise questions as to why we do not observe more equity carveouts, and more generally, whether equity carve-outs dominate conglomeration in terms of
internal incentives. A tentative answer to this question could be that this may depend on
the interplay between internal and external market discipline. Equity carve-outs may
increase the effectiveness of external market discipline, but may at the same time decrease
the quality of the internal information flow between subsidiary and parent, and as a
consequence may make internal discipline less effective. This again points at the importance of internal cost of capital allocation schemes, and may at least partially explain the
increased attention for internal allocation schemes, like EVA and RAROC.
7 Conclusions
We have focused on the incentives for risk taking in conglomerate versus standalone organizations. Incentive problems sometimes dictate integration of activities, but
with perfect market discipline favor stand-alone activities. Conglomeration might have
benefits that compensate for ineffective market discipline. In particular, diversification
benefits may effectively relax the limited liability constraint such that adverse risk taking
incentives are mitigated. However, conglomeration also undermines market discipline and
invites free-riding. An effective internal cost of capital allocation mechanism might then
be indispensable to mitigate these effects.
In Section 3.4 we have extracted some insights that may help explain the desirability of conglomeration in different industries. Here we would like to point at some recent
developments that might be of direct importance for our analysis. First, in the recent
decades, we have observed substantial advances in information technology. This may have
improved transparency, and hence facilitated better market discipline. Together with our
finding that more market discipline pushes us in the direction of stand-alone activities,
conglomeration should suffer. Simultaneously, the environment for some industries, e.g.
banking, has generally become more competitive. Our findings show that this - a lower F
in our analysis - does not unambiguously point at the optimality of conglomeration or
separation of activities (see Figure 1). However, we do show that ultimately market
discipline is a decisive factor favoring separation.
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APPENDIX
Proof of Lemma 1: With complete selffinancing, division A's optimal risk choice m*
follows from:
(1-0XX+F) = V'(m*)

where m*^m*(0,X,F) with

(A.l)

^ 1 <0 ,
do

*5ll > 0
oX

and

*ül > 0
at

since V"(m)>0

VmG[0,l]. In the case of outside financing at the funding rate RA(a,m), division A's
optimal monitoring choice mA satisfies the first order condition (6), which can be written
as:
(1-0XX+F) = V'(m) + (l-0)(l-a)R A

(A.2)

and the necessary second order condition V"(m A )>0. Note that RA=RA(a,mA) in
equilibrium (see equation (5)). The second term on the RHS of (A.2) is larger than zero
VmG[0,l]. Due to the convexity of V(m) then it can easily be seen that V'(mA)<V'(m*)
r
u
. r^ i.
•
implies that m A <m . Furthermore, since

3[V'(m*)-V'(m.)]
A
1
= (l-0)(l-a) > 0
dRA

clear that (m*-mA) increases with RA.

it is
•

Proof of Lemma 2: This result follows readily from equation (A.2). Note that
mA = mA(o!,0,X,F). Since the second term on the RHS of (A.2) decreases monotonically
with a and V"(m)>0, it can be seen that

—-t > 0 . For a = 1 the first order condition
da

equals (A.l), and the optimal risk choice equals m*. Alternatively, this result can be
derived from totally differentiating equation (6) with respect to a. For completeness, note
furthermore that

—± > 0 ,
OA

—± > 0 and
or
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—A < 0
ad

if V'(m) is sufficiently high,

i.e. if V'(m) >

(l-0) 2 (l-m)(l-q)

D

[ö+(l-ö)m]

Proof of Lemma 3: This result follows directly from differentiating RA(a,m) and ^ ( a . m )
with respect to m. Since pG [0,1] it can be seen that VmG [0,1]:
dRc(q,m)
9m

=

q(l-fl)(l-p)
{0+(l-0)m + (l-[0+(l-0)m])p} 2

<

g (1-0)
=
[0+(l-0)m]2

dRA(a,m)
3m

Q

Proof of Proposition 1: Recall mA and ihc as the solutions to division A's optimization
problem if it operates as a stand-alone firm and as part of a conglomerate firm respectively. Then for the stand-alone case equation (6) and the second order condition are given
by:
(1-0XX+F) - (l-0)R.(a,m) - [0+(l-0)m]— A
9m

- V'(m) = 0

(A.3)

and V"(m A )>0. Similarly, for the conglomerate case the first order condition and the
second order condition are given by:
(1-0XX+F) - (l-0)R r (a,m) - [0+(l-0)m]— c
9m
and

V"(mc) >

2a(1

6) ( 1 p ) p

{Ac+(l-Ac)P}3

- (l-0)pF - V'(m) = 0

(A-4)

=V l t with £; = 0+( 1-0)01; for i€{A,C}. For a given

level of a let FA and F c be the minimum levels of F for which mA respectively TRQ equal
1. From Lemma 2 and (A.4) it can be seen that mA and fi^ increase monotonically in F
on FG[0,F A ] and [0,FC] respectively. Furthermore let V"(mc)>V 2 , with V 2 s V ! + ( l p)V"(mA). From this it follows that F C >F A . Now first consider the case where FG[0,F A ].
If m c (0)>m A (0), there exists a unique FG[0,FA] such that mA(F) =facÇF). Since ific-niA
decreases monotonically with F on FG[0,FA] it can be seen that m c (F)>m A (F) for F < F ,
whereas mc(F)<mA(F) for F > F . If mc(0)<mA(0), then m c (F)<m A (F) V FG[0,F A ]. For
FG(FA,FC) it can easily be seen that m^F) < mA(F) = 1, but the difference in incentives
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between the stand-alone option and the conglomerate now decreases with F. For F > F C
finally iîic(F)=mA(F) = l (corner solution). The level of capitalized future profits F for
which division A would make the same risk choice in a conglomerate firm as in the standalone case satisfies:
_ R A (a,m A )-R c (a,m A )
r P

6+(l-ô)m.
a
(l-Ö)p

3R c (m A ) _ aR A (m A )
9m
3m

By substituting from (1) and (3) F rewrites to

F =

(1

Q^P+C1 P)AA(2 £A)] AA
AA[p+(l-p)AA]2

Observe that it can be shown that there exist parameter values for 0, a, X and p such that
FG[0,F A ] (see also the numerical example in Section 3.3). If F < 0 , m c <m A VF€[0,F A ].
From taking the first order derivative of F with respect to a, and after some tedious
algebra, it can be shown that

dF
_=: < 0 . In terms of a the proof is analogous For a
da

given level of F define aA and ac as the minimum levels of a for which mA and ihc
respectively would equal 1. From Lemma 2 and (A.4) furthermore it can easily be shown
that mA and rhc increase monotonically with a on [0,Min{aA,l}] and [0,Min{ac,l}]
respectively. Now first consider the case where ae[0,Min{a A ,l}]. If mA(0)<mc(0) and
a A < l then there exists a unique aG[0,a A ] such that m A (a)=rh c (a). Since mc-mA
decreases monotonically with a then m c (a)>rh A (a) for a € [ 0 , a ) , whereas m^a) < mA(a)
for a€(a,o; A ]. If rhA(0)<mc(0) and a A > l , then there exists an a G [0,1] such that
m A (a)=m c (a) if and only if rh c (l)<rh A (l). Otherwise 1^(0;)>mA(a) V aG[0,l]. If
m c (0)<m A (0), mc<m A VaG[0,l]. If aGic^MinföA}]
it can easily be seen that
m c (a)<m A (a) = l. Finally, if a G [ a c , l ] m c (a)=m A (a) = l (corner solution). The level of
a for which r n ^ m , equals

a = ^1 ^M^a-AA)p]

-pF£ A uV(l-/I A )p] 2

From

[A A + (i-A A )p] 2 -d-ptó
the numerical example in Section 3.3 it can finally be seen that there exist parameter
values for 0, X, p and F such that aG[0,Min{a A ,l}]. If a < 0 , mc<m A for
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a£[0,Min{a A ,l}]. By taking the first order derivative of a with respect to F and after
da
some algebra it can furthermore be shown that - = < 0 . That completes the proof.
dF

•

Proof of Corollary 1: The first part of Corollary 1 has been derived in Lemma 2. For the
second part it is sufficient to proof that (A.4)<(A.3) for or=l. This can easily be seen
from substituting a = l . Since mA=m* for a=l the second order condition then dictates
that m c <m* (see Proposition 1). With conglomeration therefore the first best monitoring
intensity m* will never be attained, and the stand-alone option may be optimal. It can
easily be seen that this is the case for F > F A and m*=l. If m*< 1, conglomeration may or
may not be optimal (see Proposition 2). Alternatively, it can be shown that the cutoff
value F of F for which fhc=fhA=m* is smaller than zero for a = l.
D
Proof of Proposition 2: Conglomeration is the (socially) preferred organizational structure
if the total expected net surplus generated by the respective divisions' investments is
(weakly) higher in a conglomerate firm than in the stand-alone option. If division A and
division B operate as stand-alone divisions, the total expected net surplus equals pY +
/2A(X+F) - 2. In case of conglomeration the total expected net surplus equals pY +
/j c (X+F) + (l-/ic)pF - 2. Define A(a,F) as the difference in total expected net surplus
between the conglomerate and the stand-alone option, divided by (1-6), as a function of a
and F. Furthermore, let

(a

'

' < 0 on F€[0,F] with F as defined below. That is,

OF2
let m" c [X+(l-p)F] - m"A[X+F] + 2m" c (l-p) - 2m"A < 0 or
V " (mc) >

S d - ÖMXc l - p ^
2(1-p)2
V"(m c )-V,

[V"(mA)]3 ) [V'Xrrg-V,]
(1-0X1-P)2 3 X+(1-P)F
(l-0)V"'(m
A
X +F
2
V"(mA)

[V'Qïg-V,] 3
(1-0X1-P)

2

i
X+(l-p)F

Conglomeration then is optimal if and only if A(a,F)>0, i.e if and only if
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[m c -m A ](X+F) + (l-m c )pF > O

(A.5)

We first focus on the first part of Proposition 2. First, consider the case where
dF
fhc(0)>fhA(0). Since from Proposition 1 it can be seen that _ n < 0 , this case occurs if
da
a is relatively low. Condition (A.5) then is always satisfied if m^ffiA, i.e. if 0 < F < F . If
m c <m A , i.e. for F > F , conglomeration will only be optimal if the expected benefit from
co-insurance (through F) exceeds the loss due to distorted incentives. For a given level of
a let F > F be the level of F for which (l-rhc)p = (mA-mc). Then it can easily be seen that
for F > F condition (A.5) will be strictly violated, and the stand-alone option is optimal.
The intuition is that for F > F the incentives in division A have been distorted so much
that the diversification effect of co-insurance has completely been eliminated. No higher
value of F can make conglomeration desirable, since the probability of capturing these
higher future rents F has deteriorated too much. For F > F , A(a,F)<0. Therefore, there
exists a F£(F,F] such that A(a,F)>0 if F < F , and A(a,F)<0 if F > F . Next consider the
case where m^CO^m^C)), i.e. where F < 0 . As can be seen from Proposition 1, this case
is relevant for high levels of a. Then, if

—^ ' ' < 0 the stand-alone option is always
3F

optimal. If —\-L-L > 0 , there may exist at most two levels of capitalized future profits
dF
F on the interval [0,F] 3 A(a,F)=0. Denote these values as F0 and F > F 0 respectively. If
F0 and F > F 0 exist, conglomeration is optimal for F€[F 0 ,F]. The intuition is that the level
of F may first dominate the negative incentive effect stemming from co-insurance. For
higher levels of F however, the incentive effect becomes dominant and conglomeration
becomes less optimal. Otherwise, A(a,F)<0 v F > 0 , and the stand-alone option is always
optimal. That completes part (i). In terms of a Proposition 2 is derived in a similar way.
For a given level of F consider first the case where m c (0)>m A (0). This case occurs for
the level of rents F is not too high. If m^niA, i.e. if 0 < a < M i n { a , l } , condition (A.5)
is always satisfied. If a>Min{a,l}, m c <m A , the more so if a grows larger. For
a>Min{a,l} therefore conglomeration is optimal as long as A(a,F)>0. Even if conglomeration reduces division A's monitoring intensity, it may still be preferred if rhc is still
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sufficiently high, i.e. if

m c > m AA -~

(l-m A )pF
. Define a £[0,1] as the level of a for
X+(l-p)F

which A(a,F)=0. Since A(a,F) decreases monotonically in a then it can easily be seen
that conglomeration is optimal if Min{a,l}<a<Min[â,l]. Next consider the case where
m c (0)<m A (0). Since A(a,F) is monotonically decreasing with a, it can easily be seen that
in this case the stand-alone option is always optimal. That completes the proof of part (ii)
of the proposition.
D
Proof of Corollary 2: From Proposition 1 it follows that rhc=mA = l for F>F C . The
result then follows immediately from substituting this in the expected net surplus functions
for the different organizational structures. Observe that if we would have restricted the
maximum monitoring intensity to a level m < l , some default risk remains for large levels
of F (F>F C ), even if monitoring incentives are maximized in the conglomerate and the
stand-alone option. In this case conglomeration would be the dominant organizational
structure for all F>F C , since the future rents F would be preserved more often, and the
negative incentive effects of conglomeration are absent.
D
Proof of Lemma 4: The first order condition of division A's optimization problem in the
presence of a passive internal allocation mechanism in a conglomerate is given by equation
(A.7):
(l-ö)(X+F)-(l-e)R A (a,m f .) - [0+Q-0)m r ]â — ^ £ 1 -(l-0)pF-V'(m r ) = 0
L
dm

After comparing (A.7) with equation (A.4) and substituting

dRJm)/dm
â = a —3RA(m)/dm

(A.7)

it can

be seen that the market discipline terms cancel. Lemma 4 then results from the fact that
R c (a,m)<R A (â,m) VmG[0,l].
D
Proof of Proposition 3: The proof of this Proposition follows from Lemma 2 and
Proposition 1. First we show that internal discipline (ß>0) would improve division A's
incentives in a conglomerate in the absence of a differential charge. In this case the total
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degree of market discipline that division A would be subject to vis-à-vis the conglomerate
funding rate equals

a + ß ——— > a . From totally differentiating the first order
à

condition of division A's optimization problem in the presence of internal discipline, and
from the second order condition, it can be seen that

and that

- | tßa(\-&) >
9F °* s

mc(F)|^/3c<<i-â) > m c ( F ) | a

VF>0

- | a > 0 . The (negative) slope of mc(F)-mA(F) therefore
dF

becomes less steep and F increases, the more so if ß grows larger, i.e.

3F
— >0 .
dß

Following a similar argument it can be shown that internal discipline would improve
division A's incentives in a conglomerate in the presence of a differential charge and
dF
_= > 0 . Observe that the presence of internal discipline (j3>0) improves division A's
incentives irrespective of whether differential interest rates are charged to the divisions A
and B or not. From comparing the cutoff levels F of F in the absence of an internal
allocation mechanism (see Proposition 1) and in the presence of an internal allocation
mechanism with ß>0, finally, it can be shown that an internal allocation mechanism of
cost of capital results in a higher F if ß is sufficiently high.
D
Proof of Corollary 3: With ß = l the total degree of (market) discipline that division A is
subject to equals 1. The result then follows readily from Lemma 2.
•
Proof of Proposition 4: Division B's optimization problem if it operates stand-alone is
given by:
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Max p[Y(p)-RB(aB,p)]
P

(A.8)

s.t. RB = I
The first best risk choice p \ which occurs with complete selffinancing, satisfies
Y(p*)+P*Y'(p*) = 0 and the second order condition 2Y'(p*)+p*Y"(p*) < 0. With outside
financing division B's optimal risk choice pB if it operates as a stand-alone firm satisfies:
Y(p)

+

(A-9)

pY'(p) - d-« B )R B = 0

and the second order condition which is given by

2Y'(pB)

+

PBY"(PB) < 0 , with

pB<p*. Define p c as division B's risk choice in case of conglomeration and let me be
division A's optimal monitoring choice in case of conglomeration (as before). The first
order condition of division B's optimization problem in case of conglomeration is given by
(A. 10):
Y(p) • pY'(p) - R c K,m c ,p) - p

^

^

=0

The second order condition is 2Y'(p c )+p c Y"(p c ) < -

(A.10)

2a H (l-û„)û r
— =—^ ~Yr
[AC+(1-AC)PC]

0bserve

that pB and p c are both monotonically increasing in a. Given division A's equilibrium
strategy rhc in a conglomerate, division B chooses the same risk in a conglomerate as
.
. v..
.•
stand-alone, i.e. p c =p B , if and only if aE = a

=

/xc(l-pB)[Ac+(l-Ac)PB]
_
_

npfinp
• Uetine

[/* c +(l-/x c )p B r-(l-M c )P B
Y; as 2Y'(Pi)+PiY"(Pi) for iG{B,C} and let M c be equal to Ac + (l"Ac)Pc- Furthermore, let
Y C <Y 2 where Y2 equals
Y j + M ^ — p — ^ - < Yl . Then it can easily be seen that
Mc
p c <p B if aB>OB, and p c ^ p B if and only if aB<OB. Since pc-pB increases monotonically
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with a furthermore it can be seen that
completes the proof.

OB€(0,1)

if pc(0)>pB(0) and p c (l)<p B (l). That
•

Proof of Proposition 5: The first order condition of division A's optimization problem if
it operates as a stand-alone firm in the presence of outside financing is given by:
(1-0)X + (l-0)F(m) + [0+(l-0)m]F'(m) - (l-0)(l-a A )R A - V'(m) = 0

(A.ll)

In case of conglomeration the first order condition of division A's optimization problem
is:
(1-0)X + (l-0)(l-p c )F(m) + [l-(l-0)(l-p c )(l-m)]F'(m) - (1 -0)Rc(aA,pc,m)
(A12)

dR r (a.,p r .m)
- [0+(l-0)m]— c A F C
- V'(m) = 0
dm

Let VA be equal to V"(mA) - 2(l-0)F'(mA) - £AF"(mA) and define V c as V"(mc) -2(1-0)(1p^F'Cihc) - McF"(mc). Furthermore, let V c > V, +

"PC^C^A

A

Then k can easüy

Mc
be shown that given division B's optimal strategy p c in a conglomerate division A
improves its monitoring intensity in case of conglomeration if and only if:
„ <„

d-AJPcfAA+Cl-AA^c] - Pc^^-Ci-mA^'CmA^AAtAA+d-AJPc] 2
[/xA+(l-/iA)pc]2-(l-pc)/2A

If aA>OA, division A chooses higher risk in case of conglomeration. In case of conglomeration the equilibrium incentives in both divisions are determined simultaneously.
Conglomeration then is the preferred organizational structure if the total expected net
surplus in case of conglomeration is higher than in the stand-alone option, i.e. if
ACX + [£ c + (l-£c)P c ]F(m c ) + pcY(pc) > ßAX + £AF(mA) + pBY(pB)

(A. 13)

The following equilibria now can occur: (i) m ^ m A and p c ^p B , i.e. the incentives in
both divisions improve with conglomeration. In this equilibrium aA<OA and a B <aB, and
conglomeration is the optimal organizational structure; (ii) mc>m A and p c <p B , i.e.
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division B free-rides on division A. In this case a A ^«A and aB>OB, and conglomeration
may or may not be optimal; (in) m c <m A and p c >p B , i--e. division A free-rides on
division B and a A >a A and aB<OB. Conglomeration then may or may not be optimal; (iv)
m c <m A and p c <p B , i.e. the incentives in both divisions are distorted in case of conglomeration and a A > o A a n d a B > a s . In this equilibrium the free-riding by division B induces
excessive risk taking in division A and vice versa. This is the equilibrium we focus on in
Section 5.2. Conglomeration then will only result in a higher expected net surplus if the
benefits from co-insurance are sufficiently high, otherwise the stand-alone option will be
optimal. From expression (A. 13) it can be seen that, irrespective of division A's risk
choice ihc in a conglomerate, conglomeration becomes less attractive if p c <p B . Conglomeration then is only optimal if the distortions in division A's risk choices are not too
high. This is the case if aA is not too high. That completes the proof. The following
numerical example illustrates all possible equilibria. Assume that X=2.75, B = Vi,
V(m)=4m2, F(m)=0.5m'A and Y(p)=3(p-2)2. Table A-l and Table A-2 summarize the
results. Panel A of Table A-l represents the difference in monitoring intensity in division
A between the conglomerate and the stand-alone option (mc-mA), as a function of the
market discipline parameters aA and c*B. Panel B shows the difference in risk choices in
division B between the conglomerate and the stand-alone option (pc-pB), as a function of
aA and aB. Table A-2 finally incorporates the differences in total expected net surplus
between the conglomerate and the stand-alone option.
From Panel B in Table A-l it is clear that division B would choose excessive risk
in case of conglomeration (i.e. would choose p c <p B ) for medium and high values of aB.
By simultaneously solving for r&c and p c in the conglomerate case for different levels of
aAG [0,1] and a B G [0,1], and by substituting rhc in the expression for o^ (see the proof of
Proposition 4), we find that the cutoff level aB, above which division B's incentives
worsen varies between 0.3686 (for a A =0) and 0.3698 (for a A = l ) , and thus is approximately equal to 0.37. For any a B >0.37 division B therefore increases its risk in a conglomerate. This worsens incentives in division A. To see this, consider the following example.
Let a B =0.80. In this case, it can easily be verified that pB=0.6281 and, since aB>aB,
p c <p B . By simultaneously solving for rhc and p c for different levels of aA, and substituting p c in the expression for o^ given above, we find that the cutoff level o^ of aA above
which division A chooses a lower monitoring intensity in case of conglomeration equals
0.49. If we substitute pc=pB» however, a^ equals 0.52. Free-riding by division B
therefore decreases the interval of aA for which conglomeration improves incentives in
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division A. For F(m)=6m'/i it can be shown that rh c <m A for all a A £[0,l] and a B € [ 0 , l ] ,
and furthermore that A < 0 for all aA and aB. In this case, therefore, conglomeration is
never optimal. Finally, by incorporating ô= xh in our example, we find that o^ decreases
to approximately 0.20 for low values of aB and to approximately 0.28 for high values of
aB, and a„ decreases to approximately 0.34 (for all levels of aA). In this case the standalone option becomes optimal more often. That is, conglomeration now is only optimal if
aA is smaller than approximately 0.42. That completes our example. Further details are
available upon request.
•
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Panel A: Differences in Incentives in Division A (nVAA) «* a Function of orA and « ,
0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0.0

0.0429

0.0430

0.0432

0.0433

0.0434

0.0436

0.0437

0.0438

0.0440

0.0441

0.0443

0.1

0.0340

0.0341

0.0343

0.0344

0.0345

0.0346

0.0347

0.0349

0.0350

0.0351

0.0353

0.0253

0.0254

0.0255

0.0256

0.0257

0.0258

0.0260

0.0261

0.0262

0.0167

0.0168

0.0169

0.0170

0.0171

0.0171
0.0082

a*

0.2
0.3

0.0251
0.0163

0.0252
0.0164

0.0165

0.0165

0.0166

0.4

0.0076

0.0077

0.0077

0.0078

0.0078

0.0079

0.0080

0.0080

0.0081

0.0082

0.5

-0.0010

-0.0009

-0.0009

-O.0O08

-0.0008

-O.0007

-0.0007

-0.0006

-0.0006

-0.0006

-0.0006

-0.0093

-0.0093

-0.0092

-0.0092

-0.0092

-0.0092

-0.0092

-0.0176

-0.0178

0.«

-0.0094

-0.0094

-0.0093

-0.0093

0.7

-0.0177

-0.0177

-0.0177

-0.0177

-0.0177

-0.0177

-0.0177

-0.0176

-0.0176

0.8

-0.0259

-0.0259

-0.0259

-0.0259

-0.0259

-0.0260

-0.0260

-0.0260

-0.0260

-0.0260

-0.0260

-0.0341

-0.0341

-O.0342

-0.0342

-O.0342

-O.0343

-0.0343

-0.0343

-0.0422

-0.0422

-0.0423

-0.0423

-0.0424

0.9
1.0

-0.0340
-0.0418

-0.0340
-0.0419

-0.0340
-0.0419

-0.0420 | -0.0421

-0.0421

Pand B: Differences in Incentives in Division B (pc-pi) as a Function of aA and a .
0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1 0.0

0.0488

0.0348

0.0215

0.0088

-0.0033

-0.0149

-0.0260

-0.0367

-0.0470

-0.0570

-0.0668

0.1

0.0489

0.0348

0.0215

0.0088

-0.0033

-0.0149

-0.0260

-0.0367

-0.0471

-0.0571

-0.0668

0.0349

0.0215

0.0088

-0.0033

-0.0149

-0.0260

-0.0367

-0.0471

-0.0571

-0.0668

-0.0471

•0.0571

-0.0669

«A

0.2

0.0489

0.3

0.0490

0.0349

0.0216

0.0089

-0.0033

-0.0149

-0.0260

-0.0367

0.4

0.0490

0.0350

0.0216

0.0089

-0.0033

-0.0149

-0.0260

-0.0368

-0.0471

-0.0572

-0.0669

0.0216

0.0089

-0.0033

-0.0149

-0.0261

-0.0368

-0.0472

-0.0572

-0.0670

-0.0472

-0.0573

-0.0670

0.5

0.0491

0.0350

0.6

0.0491

0.0350

0.0216

0.0089

-0.0033

-O.0149

-O.0261

-0.0368

0.7

0.0492

0.0351

0.0217

0.0089

-0.0032

-0.0149

-O.0261

-0.0368

-0.0472

-0.0573

-0.0671

0.0351

0.0217

0.0089

-0.0032

-0.0149

-0.0261

-0.0368

-0.0473

•0.0573

-0.0671

-0.0473

-0.0574

-0.0672

-0.0473

-0.0574

-0.0672

0.8

0.0492

0.9

0.0493

0.0352

0.0217

0.0090

-0.0032

-0.0149

-0.0261

-0.0369

1.0

0.0493

0.0352

0.0218

0.0090

-0.0032

-0.0149

-O.0261

-0.0369

Table A-l: Differences in Incentives in Divisions A and B between Conglomerate and Stand-Alone Option
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Table A-2: Difference in Total Expected Net Surplus between Conglomerate and Stand-Alone Option
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CHAPTER 5
ISSUES IN VENTURE CAPITAL FINANCING

Abstract
In this chapter we analyze the market for venture capital as a financing source for
entrepreneurial firms. We consider the institutional design of the venture capital market,
and explore the informational roles of venture capitalists as financial intermediaries and
the distinct contractual features of venture capital arrangements. Using a simple model
structure we show that frictions on the supply side of the market for risk capital may
result in market failure and an undersupply of entrepreneurial activity in the economy.
This may warrant government intervention. We analyze the impact of different measures
of government intervention on an entrepreneur's incentives to develop projects and on a
capital supplier's incentives to screen and finance entrepreneurial firms, and derive
implications for the optimal design of such measures. We finally evaluate recent Dutch
measures of government intervention in the context of our model. Our analysis shows that
public policy measures work best if there is substantial private sector involvement, since
this guarantees co-sharing of risk and also induces some market discipline.

165

1 Introduction
In this chapter we focus on the market for venture capital as a financing source for
entrepreneurial firms. We consider the institutional design of the venture capital market,
and analyze the specific informational roles of venture capitalists as financial intermediaries, and the distinct contractual features of venture capital arrangements. Our main
objective in this chapter is to develop a better understanding of the (informational)
problems faced by start-up firms seeking venture capital financing and their solutions. In
addition, we try to identify potential shortcomings in the supply of risk capital in an
economy. Shortcomings in existing financing forms and/or institutional arrangements may
adversely affect the level of entrepreneurial activity in the economy. This may point at a
potential role for government intervention in the capital market. A second purpose of this
chapter is to analyze the impact of specific measures of government intervention on the
availability of venture capital in an economy and on firms' investment decisions, and to
derive implications for the optimal design of such measures.
Venture capital financing can be defined as investment by individual venture
capitalists or specialized venture capital organizations (venture capital funds) in high
growth, high risk, often high technology firms that need capital to finance productdevelopment or growth and must, by the nature of their business, obtain this capital
largely in the form of equity rather than debt (Sahlman (1990) and Black and Gilson
(1998))1. These firms generally have no or very limited access to other external financing
sources. Several reasons can be identified for this lack of external financing opportunities.
First, small new technology-oriented firms may be subject to significant levels of
technological and/or market uncertainty, and face a high risk of failure. Neither the
entrepreneur nor potential financiers know at the beginning whether the envisioned product
or project will ever materialize. This reduces the willingness of risk averse investors to
provide capital to these entrepreneurial firms. Second, informational asymmetries make it
difficult to assess these firms, and permit opportunistic behavior by entrepreneurs after

1
Whereas in the US most venture capital has flown in the direction of start-up firms, more than half of
Europe's venture capital investments have been directed to finance changes in firms' ownership and
restructurings of more mature firms. In fact, less than 6% of Europe's risk capital goes towards starting up
new firms (see The Economist, January 25, 1997 and Black and Gilson (1998)). Furthermore, in Europe
banks play an important role in the provision of venture capital, whereas informal investors do not seem to
be included in its definition. There exists, therefore, a less integrated view on the precise nature of venture
capital in different countries. In this chapter we focus on the more narrow Anglo-Saxon definition of venture
capital as risk capital provided to start-up firms.
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financing is received. The uncertainty associated with start-up firms furthermore may
make fully state contingent contracting impossible, and the observability and verifiability
of a firm's actions may be limited. Information asymmetries thus make external financing
more expensive, or may preclude it entirely (see e.g. Stiglitz and Weiss (1981) and Myers
and Majluf (1984)). Third, the assets of technology start-ups are predominantly intangible
and therefore can not be collateralized. This makes financing with (bank) debt problematic. Finally, market conditions and regulation in capital markets may not be optimally
geared towards the provision of risk capital to new high technology companies.
Venture capital suppliers specialize in providing entrepreneurial firms with a
combination of financial capital, monitoring and advisory services, and reputational
capital. More specifically, venture capital financing entails the provision of risk capital to
a firm in substantial blocks, coupled with a close monitoring of that investment (Warne
(1988)). The investor is generally a financial intermediary who is typically involved as a
director, advisor or even manager of the firm, and has substantial control rights. This
combination of contractual features, monitoring and advise, and control rights is unique
and distinguishes venture capital arrangements from any other financing source.
Although venture capital financing has grown in importance during the last decade
(both in the US and in Europe, see The Economist, January 25, 1997), this type of
financing has received relatively little academic attention. Existing papers mainly focus on
a description of the institutional features of the venture capital market and on the organization and legal structure of venture capital funds2. Only recently this work has been
supplemented by interesting theoretical research that explores the form and function of
venture capital arrangements in an environment with informational problems. This
literature focuses on the informational role of the venture capitalist as a financial intermediary and on specific financial contracting issues3. On the supply side of the market for
risk capital, the role of government intervention to improve infant companies' access to
outside financing has been largely unexplored. In particular, the desirability and feasibility
of public policy measures to stimulate the supply of risk capital in an economy so far has

2

See e.g. Sahlman (1990), Bany (1994), Leraer (1994), Lerner (1997), Gompers (1997), Lerner
(1998), Gompers and Lerner (1998) and Black and Gilson (1998).
The most important theoretical contributions will be discussed in Section 3 of this chapter. For a brief
overview of some of the main insights of these papers, see also Chapter 2 of this dissertation.
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received very little attention4.
In this chapter we will build on the scant research in venture capital financing. We
review the most important theoretical contributions and highlight the main issues in this
area of research, both from a demand and a supply perspective5. The organization of this
chapter is as follows. In Section 2 we give an exposition of the main problems that
entrepreneurial firms seeking external financing face. In this section we will focus both on
informational problems and on relevant policy issues. In Section 3 we will discuss the
potential solutions to these problems that have been offered in the academic literature. In
this section we rationalize important contractual features of venture capital arrangements
and explore the role of the venture capitalist as a financial intermediary. In Section 4 we
take the perspective of the supply side of the venture capital market, and provide a
rationale for government intervention. In this section we will present a simple model of
government intervention and analyze the impact of specific public policy measures on the
supply of risk capital and entrepreneurial activity in the economy. In Section 5 we will
review and evaluate the recent Dutch measures of government intervention in the context
of this model. Section 6 concludes with a discussion of the missing elements in the
existing literature and an indication of avenues for future research.
2 Main Problems in the Financing of Entrepreneurial (Start-Up) Firms
Besides the substantial level of uncertainty that entrepreneurial start-up firms
generally are subject to, the main problems that these firms face in seeking external
financing can be divided in two categories6: informational problems between the firm and

4

Exceptions are Gompers and Lerner (1997) and Lerner (1997). These papers analyze the impact of the
Small Business Innovation Research (SBIR) program, the largest US venture capital initiative, on the degree
and dispersion of technological innovation in the US economy.
5

For an excellent recent overview of the empirical literature, see Gompers and Lerner (1998).

6
Uncertainty is a measure of the array of the potential outcomes for a firm's investment projects. By
their very nature, young and restructuring firms are associated with significant levels of uncertainty.
Uncertainty surrounds whether a research program or a new product will succeed, or can depend on the
response of a firm's rivals. High uncertainty means that investors and entrepreneurs cannot confidently
predict what the company will look like in the future (see e.g. Lerner (1997)). This uncertainty (which
results in incomplete information) makes the entrepreneurial firm's external financing more difficult, even in
the absence of any informational asymmetries between entrepreneurs and their potential financiers (see
Sahlman (1991)). In this chapter we focus on the additional problems that may arise due to the existence of
information asymmetry. The impact of uncertainty and risk on an entrepreneurial firm's cost of capital will
be discussed in Section 4 of this chapter.
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potential financiers and problems on the supply side of the market for risk capital. In this
section we discuss both types of problems. In doing so, we will focus on the relation
between entrepreneurs and venture capitalists7.
2.1 Informational Problems between Entrepreneurial Firms and Financiers
Ex Ante (Pre-Contracting) Information Asymmetry
The primary sources for the occurrence of ex ante information asymmetry between
an entrepreneur and a financier are:
(0
Uncertainty with respect to the quality of the firm's investment project or the
entrepreneur (Leland and Pyle (1977), Sahlman (1991)). That is, the entrepreneur
may have better information on the prospects of his investment project or his
technical skills prior to contracting. This may make it difficult for outside financiers to assess the competence of the entrepreneur and the success probability of
the project.
(n)

Uncertainty with respect to the entrepreneur's managerial skills (Barry (1994),
Hellmann (1993), Gompers (1995), Gompers (1997)). This uncertainty may be
enhanced due to lack of managerial experience on the side of the entrepreneur8.

As discussed in Chapter 2, the existence of these ex ante informational problems
may result in adverse selection and/or market failure, and could potentially lead to

7

We therefore will only address one side of the dual role that the venture capitalist has as an agent with
respect to his (limited-partner) investors, and as a principal with respect to the entrepeneurs in his portfolio
firms. For a more elaborate discussion of the first relation, see for example Berger and Udell (1998) and
Gompers and Lemer (1998). We therefore abstract from incentive problems between a venture capitalist and
investors in a venture capital fund or in the venture capital market (e.g. effort/monitoring aversion on the
side of the venture capitalist, or grandstanding (see Gompers (1996), and Black and Gilson (1998)).
Although informational and incentive problems between venture capital fund managers and investors affect
the efficiency of capital provision to entrepreneurs, this is not the main focus of this chapter. Observe
furthermore that in our discussion we restrict ourselves to discussing informational problems that we
consider most relevant in the context of venture capital financing.
8
Observe that this type of uncertainty does not necessarily lead to asymmetric information between
entrepreneur and financier. The entrepreneur may also not know his (managerial) skills before contracting
and may have to leam his ability over time, along with the capital supplier (see e.g. Chan, Siegel and
Thakor (1990)). It is also possible that the ex ante uncertainty with respect to the entrepreneur's (managerial)
skills will be resolved asymmetrically after contracting. Similarly, the entrepreneur may learn more (or
faster) about the quality of his investment project. This may result in moral hazard on the side of the
entrepreneur (see e.g. Trester (1998)).
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underinvestment and a lack of entrepreneurial activity in an economy9.
Ex Post (Post-Contracting) Information Asymmetry and Moral Hazard
Information asymmetry between an entrepreneur and an outside financier which
develops after contracting may give rise to opportunistic behavior on the side of the
entrepreneur. Several incentive problems can be distinguished:
(0
Effort aversion moral hazard (Warne (1988), Hellmann (1993), Barry (1994),
Bergemann and Hege (1998), Repullo and Suarez (1998)). This incentive problem
can arise if the entrepreneur's effort can not be observed (or verified) by outsiders.
Since effort exertion is (privately) costly to the entrepreneur and the entrepreneur
has to share the benefits from effort with the outside capital supplier, he will
choose a privately optimal effort level that is lower than first best.
(ii)

Perquisites consumption (Hellmann (1993), Admati and Pfleiderer (1994), Bergemann and Hege (1998), Black and Gilson (1998), Gompers and Lerner (1998),
Trester (1998)). This incentive problem occurs if an entrepreneur places significant
weight on increasing his (monetary or non-monetary) private benefits at the
expense of outside financiers. For example, the entrepreneur may engage in
wasteful expenditures, because he benefits disproportionately from these, but only
partly bears their costs. Similarly, an entrepreneur might invest in strategies,
research or projects with high private returns (e.g. status in the academic community), but low expected monetary payoffs to the capital supplier. Or an entrepreneur who receives private benefits of control from managing his own firm may
decide to continue a bad investment project, even if termination of the project
would be optimal. In the case of debt financing, finally, the evolution of asymmetric information with respect to project quality after contracting may result in the
entrepreneur extracting cash flows from the capital supplier by strategically
defaulting on the debt, before the debtholder can foreclose the project.

(Hi)

Risk shifting or asset substitution moral hazard (Hellmann (1993), Admati and
Pfleiderer (1994), Barry (1994), Gompers and Lerner (1998)). This moral hazard

9
Ex ante information asymmetry and high (project) uncertainty result in the capital supplier charging a
high cost of capital. The quality of investment projects to be financed under these terms then has to be very
(prohibitively?) high. This results in too little investment (innovation) in the economy. Using high discount
rates furthermore has the unintended effect of driving the most competent entrepreneurs to seek alternative
sources of capital, leaving only those with no other financing options. This adverse selection process could
ultimately result in a total market breakdown (see also Section 4).
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problem arises if an entrepreneur has an incentive to increase the riskiness of his
investment strategy at the expense of an outside debtholder, due to the limited
liability of his claim on the firm. Because an entrepreneur's equity stake is
essentially a call option on the value of the firm, the entrepreneur may pursue
highly volatile strategies, for example by rushing a product to market when further
testing might be warranted. The entrepreneur benefits from the upside potential of
such risk taking, whereas the debtholder suffers from the downside risk.
These incentive problems are 'standard' in the sense that they are inherent to the
use of outside financing in the presence of informational problems between firms and
different types of capital suppliers. However, due to the intangibility and specificity of
their assets, the non-verifiability of an entrepreneur's actions and/or project outcomes, and
the high level of uncertainty, the adverse effects of the informational problems discussed
above appear to be felt much more by entrepreneurial start-up firms. Furthermore, the
solutions that are generally offered to most of these informational problems may be less
applicable to this type of firms (see Chapter 2). As a consequence, infant companies may
face substantial problems in obtaining external financing.
2.2 The Supply Side of the Market for Risk Capital; Policy Issues
The financing difficulties that start-up firms face in obtaining outside financing also
depend on the organization and structure of the financial sector and on the functioning of
the financial market. Inefficiencies and/or frictions on the supply side of the capital market
may directly increase firms' funding costs, or may make financing for specific types of
firms impossible.
In particular, the supply of risk capital in an economy may be limited. One
potential reason for this could be a risk averse investment attitude on the side of (institutional) investors (Gompers and Lerner (1998))10. Second, there may be a lack of

In the US, the Employee Retirement Income Security Act (ERISA) limited pension funds from
investing substantial amounts of money into venture capital or other high-risk asset classes till the end of the
70s. A clarification of ERISA's 'prudent man rule' later on explicitly allowed pension managers to invest in
risk capital (Gompers and Lerner (1998)). This marked the start-off of the development and the growth of
the US venture capital market. In the Netherlands institutional investors (e.g. pension funds) have traditionally shown highly risk averse investment behavior. This has changed only recently. Furthermore, the supply of
risk capital in the Netherlands has been relatively limited as a consequence of high institutional savings (see
Boot and Schmeits (1996) and also Section 5).
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expertise on the supply side of the market for risk capital, due to a coordination problem.
That is, if no start-up firms are financed in the economy, then capital suppliers cannot
develop expertise in this market segment. Since suppliers of risk capital then do not have
sufficient information on comparable transactions to base their financing decisions on and
to select good start-up investments, they are as a consequence less willing to finance startup firms. This 'chicken and egg' problem results in an inefficient Nash equilibrium with
underinvestment on the side of the entrepreneur, and an underdevelopment of skills on the
side of the capital supplier. A third potential problem could be a lack of exit possibilities
for venture capital investors. In order to make money on their investments, venture
capitalists need to turn illiquid stakes in private companies into realized returns. Successful
exits (mainly through IPOs) are critical to ensuring attractive returns for investors, and
thus to induce availability of financing to entrepreneurial firms in the first place (Black
and Gilson (1998)). The development of the venture capital industry thus depends on the
development and liquidity of the financial markets in an economy11. The absence of a
well-developed stock market that allows new firms without long histories of positive
earnings to issue new shares may hamper the development of a vibrant venture capital
industry. Finally, and related to the previous issue, it could be the case that the dominance
of banks or other private financing sources in an economy over public funding sources
(debt and equity markets) may adversely affect the financing possibilities for small firms.
A potential bottleneck in this respect could be that, due to concentration tendencies in the
banking sector, large banks are less willing to finance smaller firms (see e.g. Berger and
Udell (1995)).
Frictions on the supply side of the market for venture capital may aggravate the
informational problems associated with the financing of start-up firms. As a consequence,
well-deserving investment projects may not receive financing, which may ultimately result
in an undersupply of entrepreneurial activity in the economy. In the remainder of this
chapter we present two types of potential solutions to the problems described in this
11
In many countries, policy makers face a dilemma. The relatively few entrepreneurs active in these
markets face numerous daunting regulatory restrictions, a paucity of venture funds focusing on investing in
high-growth firms, and illiquid markets where investors do not welcome IPOs by young firms without an
earnings history. This is, for example, the case in Europe. Europe's venture capital business has grown
impressively in the last decade. However, it has failed to spur the kinds of dynamic start-ups that are
observed in the US. Potential reasons are the lack of willing investors (the venture capital industry is
dominated by banks, which may lack in-depth expertise in certain industries and are potentially more
'conservative'), and the absence of liquid, transnational stock markets (see The Economist, January 25, 1997,
and also Gompers and Lerner (1997)).
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section. In Section 3 we discuss how the design of venture capital arrangements may
resolve the main informational problems associated with the financing of start-up firms. In
Section 4 the focus is on the role of government intervention in stimulating the supply of
risk capital in the economy.
3 Solutions to Informational Problems in the Financing of Start-Up Firms
If information asymmetries could be eliminated, the financing constraints that
entrepreneurial firms face would become less severe. Venture capitalists as financial
intermediaries can address these problems. By intensively scrutinizing firms before
providing capital and then monitoring them afterwards, venture capitalists can alleviate
some of the information gaps and reduce capital constraints. Furthermore, venture capital
arrangements can be designed in such a way as to mitigate specific adverse selection and
moral hazard problems.
Existing theoretical papers examine the role that venture capitalists play in
attenuating agency conflicts between entrepreneurial firms and outside investors. Improvements in efficiency might be due to the active monitoring and advice that is provided
(Cornelli and Yosha (1997), Hellmann (1998)), the screening mechanisms employed (Chan
(1983)), the incentives to exit (Berglof (1994)), the proper syndication of the investment
(Admati and Pfleiderer (1994)), or the staging of the investment (Bergemann and Hege
(1998)). This work has increased our understanding of the factors that affect the relationship between venture capitalists and entrepreneurs. In the remainder of this section we
distinguish between information production and contractual features in our discussion of
the main contributions in this area.
3.1 Information Production
The information production role of venture capitalists consists of three parts:
(/)
Screening: this allows the venture capitalist to gather substantial amounts of
information prior to investing, and thus can reduce adverse selection problems
(Chan (1993), Barry (1994)).
(j'O
Monitoring/assistance: this reduces different types of incentive problems on the
side of the entrepreneur that arise due to the unobservability and/or non-verifiability of an entrepreneur's actions after contracting (Warne (1988), Hellmann (1993),
Barry (1994), Repullo and Suarez (1998)).
(«0
Certification in IPOs: information production by the venture capitalist during
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earlier stages of the financing relationship gives the venture capitalist credibility in
certifying the quality of an IPO with third party financiers. This results in lower
underpricing and better exit possibilities for the venture capitalist. Reputational
capital and reputational incentives generally prevent the venture capitalist from
misrepresenting the firm's quality to outsiders (Admati and Pfleiderer (1994),
Barry (1994)).
Warne (1988) analyzes the role of the venture capitalist as an intermediary who
finances entrepreneurial projects, with a focus on the effect of the venture capitalist's
assistance. Using a series of principal-agent models with risk neutral venture capitalists
and risk averse respectively risk neutral entrepreneurs, the paper investigates under which
conditions capital and assistance would best be provided jointly by a venture capitalist,
and when both should be provided separately in competitive markets. In the model the
payoffs generated by venture capital projects depend on the amount of entrepreneurial
effort provided, the amount of capital invested, the amount of assistance supplied by the
venture capitalist, and unobservable random events. The paper solves the problem of
optimal risk sharing in the presence of effort aversion moral hazard on the side of the
entrepreneur and the venture capitalist under different informational conditions. The
somewhat surprising result of the analysis is that the entrepreneur never strictly prefers
venture capital financing over the separate provision of capital and assistance. The model
thus does not explain when venture capital financing is superior to other financing
alternatives12.
Repullo and Suarez (1998), on the other hand, offer a convincing rationale for the
complementarity of the advising and financing role of a venture capitalist in the presence
of a two-sided moral hazard problem between an entrepreneur and a financier. In that
paper combining financing and advice optimizes effort incentives on the side of both
contracting parties, since in this case the entrepreneurial firm's cash flows can be fully

The results in Warne (1988) are relatively unsatisfactory, and very much depend on the assumption
that both capital and independent assistance can be acquired separately in competitive markets. This
assumption seems to contrast with the existing empirical evidence (see also Section 2). Furthermore, the
analysis ignores potential cost efficiencies that may be associated with the joint provision of capital and
assistance by a venture capitalist. Finally, the focus on debt contracts (for reasons of risk sharing) in the
analysis deviates from the equity-linked claims that we observe in the practice of venture capital financing.
Nevertheless, Warne (1988) was the first study which explicitly considered incentive problems on the side of
both the firm and the capital supplier in the context of venture capital financing, and thus provided a good
starting point for later work.
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distributed between the entrepreneur and his advisor, without loss to any third party
financier (see later).
Pre-investment screening and post-investment monitoring are generally not
efficiently performed by large numbers of investors. In this case there can either be too
much of these activities because of duplication of effort, or too little, owing to the
tendency of investors to free-ride on each other. Delegating these activities to a single
venture capitalist which serves as a financial intermediary therefore may be optimal (see
e.g. Chan (1983), Hellmann (1993) and Diamond (1984)). Chan (1983) develops a model
that illustrates the value of intermediation in the venture capital industry. The paper shows
that in an economy with a large number of ex ante uninformed investors that each have
positive search costs a lemon's problem may result, in the sense that only projects of low
quality are offered to investors and are financed at terms that reflect their low quality.
Using a venture capitalist as an informed intermediary solves this adverse selection
problem, and allows good entrepreneurial projects to come to the market.
3.2 Contractual Features
In this section we subsequently discuss and rationalize the most important contractual features of venture capital arrangements that can be observed in practice. The
optimality of these features very much depends on the assumptions made with respect to
the (resolution of) informational problems that exist between entrepreneur and venture
capitalist. Observe that information production on the side of the venture capitalist is
generally necessary for the enforcement of specific contractual features. Similarly,
contracts can be designed in order to stimulate information production on the side of the
venture capitalist.
Stage financing
In the case of stage financing the venture capitalist commits only a fraction of the
capital needed for the ultimate development of a project at the outset. Subsequent
financing then is tied to the successful completion of intermediate objectives or the
availability of new favorable information with respect to the project. The venture capitalist
finances the project in stages, retaining the option to abandon the project at any stage
whenever the forward looking net present value (NPV) of the project is negative. Benefits
of stage financing are:
(0
Stage financing serves as a signalling device: the willingness of the entrepreneur to
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accept stage financing provides information about the entrepreneur's confidence in
the prospects of the project (Sahlman (1991)). This reduces adverse selection
problems.
(ii)
By staging the commitment of capital the venture capitalist gains the option to
abandon or revalue the project as new information arrives. This reduces the
venture capitalists's risk, and thus the stake he requires in the start-up in return for
his initial investment. Since the entrepreneur can minimize the dilution he suffers
from bringing in outside capital, this also improves incentives on the side of the
entrepreneur (Sahlman (1991), Admati and Pfleiderer (1994), Cornelli and Yosha
(1997)).
Drawbacks of stage financing are:
(0

Stage financing may create incentives to aim for short-term success rather than
long-term value creation (short-termism or myopia), since entrepreneurs become
excessively pre-occupied with short-term performance (Sahlman (1991), Hellmann
(1993), Cornelli and Yosha (1997)).

(ii)

Stage financing may create underinvestment on the side of the venture capitalist if
the capital needed for future financing rounds has to be fully provided by him, but
he only receives a fraction of the payoffs. Similarly, stage financing may result in
overinvestment on the side of the venture capitalist if the capital needed for future
financing rounds is partly provided by new, less informed outside capital suppliers
(Admati and Pfleiderer (1994)).

(«0

Stage financing may result in an inefficient termination of good projects, in
particular towards the end of the project horizon (Bergemann and Hege (1998)).

Bergemann and Hege (1998) analyze the dynamic interaction of the provision of
capital and the acquisition of information (learning) in venture capital arrangements in the
presence of moral hazard. The paper presents a model in which a wealth-constrained risk
neutral entrepreneur offers an investment opportunity to a risk neutral venture capitalist.
The project can either succeed or fail. Successful completion of the project requires funds
for the development of the project. The rate of investment in the project controls the
project's probability of success. A higher investment level accelerates successful completion of the project. At the start neither the entrepreneur nor the venture capitalist know the
project's success probability. As the project continues to receive financing without
achieving success, both agents update their assessment of the prospects of the project. The
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project is terminated if the posterior probability assessment that the project is good
becomes too low. The entrepreneur's allocation of capital and his investment effort are
unobservable to the venture capitalist. This causes moral hazard, since the entrepreneur
can divert cash flows for private consumption and delay completion of the project by
choosing a lower than first best effort level. In doing so, the entrepreneur also controls the
flow of information about the project. If the entrepreneur shirks, the entrepreneur's and
the venture capitalist's assessment of the project's prospects will diverge, since the
entrepreneur - knowing that he hasn't invested in the project - will not downgrade his
beliefs with respect to project quality in the absence of success, whereas the venture
capitalist does. The entrepreneur now trades off the costs and benefits of cash flow
diversion and effort aversion in each period. In order for the entrepreneur to exert effort,
he needs to be compensated for the foregone private benefits, and also for the downgrading of his beliefs with respect to the project's quality in the absence of successful
project completion. The paper shows that the longer the project horizon, the larger is the
option value in the entrepreneur's remuneration scheme of the entrepreneur's compensation for the divergence in beliefs with respect to the project's prospects. If the entrepreneur's compensation for effort exertion would become too large, an inefficient premature
liquidation of the project may result.
Type of Financing Contract
The financing contracts used in venture capital arrangements typically are equity or
equity-linked claims (e.g. straight equity, convertible debt and/or convertible preferred
stock, or strip financing). Venture capitalists have concentrated stakes in the firms that
they finance, since they are generally either the sole investor or the designated lead
investor in a small syndicate of investors. The use of preferred stock gives the venture
capitalist a senior claim on the entrepreneurial firm's cash flows, and also a senior claim
on the liquidation value of the firm if the venture is unsuccessful. The incorporation of a
conversion feature allows the venture capitalist to benefit from the upside potential of the
venture. Benefits of the use of (convertible preferred) equity or convertible debt are:
(ƒ)
The use of preferred stock shifts risk from the venture capitalist to the entrepreneur. This allows the venture capitalist to smoke out the entrepreneur, and get the
entrepreneur to signal whether he really believes the forecasts in the business plan
(Sahlman (1991)). The ability of entrepreneurs to signal their prospects credibly
may resolve adverse selection.
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By requiring a preferred stake the venture capitalist provides the strongest possible
incentives to the entrepreneur to do at least as well as projected (Sahlman (1991)).
This reduces effort aversion moral hazard, thereby increasing the probability of a
favorable project outcome13.
The use of the conversion feature can also separate out bad entrepreneurs, and
furthermore limits incentives for excess risk taking and other moral hazard
problems on the side of the entrepreneur (Cornelli and Yosha (1997), Gompers
(1997)). The convertible claim will be converted to common equity when the
investment has been revealed to be successful, either at the time of an initial public
offering, or when certain performance targets have been achieved. Since the
entrepreneur may hold convertible securities in his firm as part of his compensation
package, this motivates him to exert the desirable effort level. Furthermore, since
the entrepreneur would have to share the benefits of excess risk taking with the
venture capitalist in case of conversion, this curbs improper risk choices.
The use of (convertible preferred) equity may improve incentives for monitoring
and assistance on the side of the financier in stage financing (Hellmann (1993),
Repullo and Suarez (1998)).
The use of convertible debt makes control in the entrepreneurial firm state-contingent. This may increase the proceeds from an exit of the investment to the venture
capitalist (Berglöf (1994)).

Most of the recent theoretical contributions on venture capital focus on rationalizing the use of conversion options in venture capital contracts. Cornelli and Yosha (1997)
explain the extensive use of convertible debt as a response to potential short-termism
induced by stage financing. That is, with stage financing, the entrepreneur may bias
positively the short-term performance of a project in order to reduce the probability that
the project will be liquidated. The use of convertible debt may attenuate these adverse
investment incentives. The intuition is that, by shifting resources to improving short-term
performance ('window dressing') the entrepreneur reduces the probability of liquidation,
but at the same time increases the probability that, in the event of refinancing, the venture
capitalist will decide to exercise the debt conversion option, thus becoming the owner of a

Note however that both benefits could also be obtained by the use of debt contracts (see also Trester
(1998)). They therefore do not provide a rationale for convertible preferred equity per se.

178

substantial fraction of the venture. If the terms of conversion are set in advance to be
sufficiently favorable to the venture capitalist, the entrepreneur faces a situation in which
good news about the project entails a reduction in his profit because of debt conversion by
the venture capitalist. This discourages him to engage in myopic behavior. This intuition
is formalized in a two-period model, in which a risk neutral entrepreneur with no initial
wealth seeks venture capital financing for a project with uncertain returns. The project
requires financing at the beginning of the first and the second period. At the end of the
first period, a non-verifiable signal about project quality is generated. This signal is
observed by both the entrepreneur and the venture capitalist. In the first period the
entrepreneur can engage in signal manipulation by artificially improving short-term
performance. Such activity does not improve the long-term return of the project, but only
decreases the probability that the project is revealed to be bad at the end of the first
period. This signal manipulation is unobservable to the venture capitalist. After observing
the signal the venture capitalist decides whether to continue the project or to liquidate. If
the project is refinanced, second period cash flows will be distributed between the venture
capitalist and the entrepreneur according to the contract that has been agreed upon at the
beginning of the first period. The venture capitalist can provide funding to the entrepreneur by supplying (a combination of) debt and equity, or by offering a convertible debt
contract which specifies the conversion ratio at the beginning of the first period. In the
case of convertible debt the venture capitalist decides whether to convert his debt into
equity at the moment of refinancing the project (or before the end of the second period).
Given the contract that is in effect, the entrepreneur decides whether to manipulate the
signal so as to maximize his ex ante payoff. Since an entrepreneur provides no financing,
and furthermore has limited liability, his expected payoff from continuation of the project
exceeds his liquidation payoff. The entrepreneur consequently always prefers the project to
be continued. With combined debt-equity financing therefore the entrepreneur has
incentives to engage in signal manipulation. A venture capitalist which rationally anticipates this conflict of interest then may decide not to finance the project at all. With
convertible debt financing, on the other hand, signal manipulation may trigger conversion
of the debt by the venture capitalist. The central property of the convertible debt contract
thus is the threat that, if the project performs too well in the short term, debt will be
converted at a low price, which hurts the entrepreneur and induces him to refrain from
signal manipulation. The same effect can be realized by the use of debt and warrants
and/or convertible preferred equity.
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Hellmann (1993) focuses on the same drawback of stage financing as Cornelli and
Yosha (1997). In this paper, however, the entrepreneur's incentives to engage in shorttermism can be reduced by (non-contractible) monitoring on the side of the venture
capitalist. The structure of the financial claim then is aimed at optimizing the venture
capitalist's incentives to monitor and provide assistance. The paper presents a three-period
model which explicitly considers two-sided incentive problems between an entrepreneur
and a venture capitalist. At the beginning of the first period a wealth constrained risk
neutral entrepreneur seeks external financing from a risk neutral investor in a competitive
market. The project requires investments at the beginning of the first and the second
period. These periods are risky product development stages. At the end of the second
period, all uncertainty with respect to the project's success or failure will be resolved. In
the third period the entrepreneur engages in the production and marketing of the product
(assisted by the venture capitalist), and cash flows will be realized. The venture capitalist
can choose whether he provides long-term financing, in which case he invests the total
required investment outlay at the beginning of the first period, or stage financing. At the
end of the first and the second period the project is either refinanced or liquidated. Since
the entrepreneur always wants to continue the project, the venture capitalist prefers stage
financing if the probability of project failure is sufficiently high. Stage financing however
induces the entrepreneur to sacrifice value-maximizing long-term investments in order to
boost short-term performance, as long as this action remains unobserved by the venture
capitalist. This inefficiency may be resolved if the venture capitalist monitors in order to
assess the long-term investments made in the firm. This monitoring guarantees the
entrepreneur a well-informed refinancing decision and relieves him from inefficient short
term pressures. Since the venture capitalist's monitoring decision is non-contractible,
however, the venture capitalist must be given incentives to exert monitoring effort. In this
setting, it can be shown that it is optimal to give the venture capitalist (as the single
monitor of the entrepreneur) a concentrated equity stake in the firm. In the production
stage (the third period) a two-sided incentive problem develops: effort aversion on the side
of the entrepreneur and aversion to commit (non-contractible) assistance on the side of the
venture capitalist. These incentive problems may be reduced by the choice of the mix of
debt and equity in the financial structure of the firm. The analysis in the paper shows that
the optimal financing mix arises from a tradeoff between the entrepreneur's and the
venture capitalist's marginal effort incentives: the more equity is used, the more the
venture capitalist participates in capital gains, and thus the stronger the venture capitalist's
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marginal incentives to increase the value of the firm through assistance. For a given
elasticity of effort supply by the entrepreneur, therefore, the entrepeneurial firm's leverage
should be lower, the more elastic the venture capitalist's effort supply. This effect
becomes stronger when incentives for risk taking are explicitly considered. This is the
case since debt creates a wedge in risk preferences. The use of equity financing aligns
interests, and mitigates the entrepreneur's and the venture capitalist's attempt to influence
the project's risk in opposite directions. A substantial proportion of equity financing
therefore is optimal14.
Trester (1998) rationalizes the use of convertible preferred equity in early stage
venture capital contracting. In this paper it is suggested that, besides the project uncertainty itself, the risk that an entrepreneur learns about the project's quality before the venture
capitalist may play a role in the contract type selection. The paper presents a multi-period
model in which the optimal contract choice is driven by considerations of monitoring
difficulty in an environment of ex post asymmetric information with moral hazard. At the
start, the entrepreneur and the venture capitalist contract under symmetric information.
Subsequent to the first contract, however, a condition of asymmetric information may
arise between the entrepreneur and the venture capitalist with respect to the quality of the
project. Dependent on the information and the contract chosen, the project then could be
terminated or continued. In the case of continuation the project requires new financing by
the venture capitalist. In this setting, three contract types are compared: debt, preferred
equity and common equity. The use of debt gives the venture capitalist the option to
foreclose the project at the intermediate date after observing that the project is bad (or in a
default state). If the entrepreneur learns the project quality before the venture capitalist,
however, the foreclosure option embedded in the debt contract may give the entrepreneur
the incentive to strategically default on the debt and capture the project payoffs before
termination of the project by the venture capitalist. For sufficiently high probabilities of
post-contract asymmetric information, therefore, debt may not be desirable or feasible.
Under these circumstances an equity contract may be a feasible alternative, due to the lack
of foreclosure rights. However, without the foreclosure option the entrepreneur might
choose to continue a bad project if the venture capitalist is willing to refinance the project
and provide financing for the second stage. For the venture capitalist this inefficiency is

Observe that this paper does not provide a rationale for the use of debt financing in the first place.
This raises the question whether the same incentive effects on the side of the entrepreneur and the venture
capital supplier could be achieved with full equity financing (see Hellmann (1993)).
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less harmful than strategic default with a debt contract, since the venture capitalist can
expect to generate at least some payoffs in the case of inefficient continuation of the
project, whereas he receives nothing in the case of strategic default. A preferred or
convertible equity contract on its turn may dominate straight equity, because such a
contract eliminates the foreclosure option while at the same time preserving some seniority
in the event of default. Preferred equity therefore can be obtained at more favorable terms
than common equity. The model explains the predominant use of preferred equity in early
stage venture capital financing. Debt and common equity are used less frequently in
venture capital financing. Where they do appear it is usually in later stage financings
and/or in industries where monitoring is less difficult. In these cases the probability of ex
post asymmetric information is generally much lower.
Repullo and Suarez (1998) provide a theory of venture capital financing which is
based on the complementarity between the advising and financing role of the venture
capitalist. This paper rationalizes the use of convertible preferred stock as a contractual
solution to a two-sided incentive problem between an entrepreneur and a venture capitalist
in the context of stage financing. The paper presents a model in which a wealth constrained entrepreneur needs start-up financing for the initiation of a project, and additional
financing for project continuation after the resolution of uncertainty with respect to the
project's profitability. If the expansion investment is undertaken, the entrepreneurial firm's
future profits depend on the extent in which the project is successful. Project success
requires a contribution of effort by both the entrepreneur and an independent advisor in
the expansion stage. The information with respect to the project's profitability that
becomes available before the expansion decision has to be made is non-verifiable, and thus
can not be contracted upon. Furthermore, neither the entrepreneur's nor the advisor's
effort choices are observable. This creates a two-sided moral hazard problem that interacts
with the manner in which the project is financed in the two stages. It can be shown that
the optimal contractual arrangement in this setting is for the independent advisor to
combine the financing and advising of the entrepreneurial firm in the expansion stage (and
thus to act as a venture capitalist). This allows the project returns to be used entirely for
incentive purposes, and thus optimizes incentives, since none of the project returns need to
be given away to an outside financier as a compensation for the provision of finance in
this stage. This arrangement however implies that the venture capitalist needs to buy back
any claims that were previously issued in order to finance the start-up investment in the
initiation stage. Since this investment is sunk when these claims are bought back,
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guaranteeing a repayment to the initial financiers requires protecting their claims against
dilution. This imposes an additional burden on the project, since the venture capitalist
needs not only to be compensated for the new investment, but also for the costs of paying
off the initial financier. The claim of the initial financier thus should be structured such
that the costs of this burden are minimized across the states in which the project is
continued. The paper shows that the optimal contract should have no or low payments to
the initial financier at the lower tail of the distribution of project returns, and high
payments at the upper tail. Such a claim closely resembles convertible preferred stock.
Admati and Pfleiderer (1994) analyze the role of common equity 'fixed fraction'
contracts in venture capital financing. In this paper the focus is on the dual role of the
venture capitalist as an informed provider of finance and as a sender of project quality
signals to third party external financiers. The paper presents a two-period model in which
an entrepreneur seeks two-stage external financing for a project idea. At the end of the
first stage a decision must be made whether the project should be continued (in which case
new external financing is required) or abandoned. It is assumed that the entrepreneur
receives private (non-contractible) information about the project's profitability at the end
of the first stage. If the project continuation decision is made by the entrepreneur, he
always wants to continue the project and overinvestment will occur. As explained before,
this is the case since the entrepreneur is not putting up the money needed to continue the
project, but stands to gain if the option to continue pays off. This overinvestment problem
may be solved if an inside investor (i.e. a venture capitalist) who observes the private
information about the project's profitability is involved in making the subsequent investment decision. The use of an inside investor however can create three types of incentive
problems. First, if the venture capitalist has to fully provide the new financing needed for
project continuation, but only partly shares in the benefits, he may be inclined to underinvest. Second, the project-specific information that the venture capitalist obtains in his
monitoring activities can give him significant bargaining power vis-à-vis the entrepreneur
in subsequent rounds of financing. Third, if outside investors are also involved in
providing capital to the firm, then they would be at an informational disadvantage relative
to the entrepreneur and the venture capitalist. This may induce the venture capitalist to
misrepresent the true quality of the project to these investors. The paper shows that the
use of fixed fraction contracts, in which the venture capitalist always receives a fixed
fraction of the project's payoff and finances that same fraction of future investments,
guarantees optimal investment decisions on the side of the firm, and furthermore elimina-
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tes any incentives on the side of the venture capitalist to misprice securities in later
financing rounds. This unique (renegotiation-proof) contract ensures efficiency in the
firm's continuation decision, and gives the venture capitalist an equity-like position in the
firm, so that he is paid a fraction of the total payoffs and finances that same fraction of
any future investment. An important feature of such a fixed fraction contract is that,
although the venture capitalist purchases new securities in the second financing round, his
payoff is independent of the pricing of any newly issued securities. Since the venture
capitalist can not gain by mispricing the new securities, he therefore can be given the
responsibility of pricing those securities and revealing the information he knows (certification role).
Control Issues
Venture capital contracts explicitly assign substantial control rights to the venture
capitalist. These control rights are generally disproportionate to the size of the venture
capitalist's equity investment. This induces a separation of the allocation of control rights
from the allocation of cash flow rights in venture capital arrangements15. For example,
venture capital arrangements typically incorporate well-specified covenants which assign
control to the venture capitalist over actions that could be particularly damaging to him,
especially when there is a large scope for conflicts of interest between entrepreneur and
financier. Examples are prohibitions of asset sales, restrictions on the purchase of assets,
restrictions on the issuance of senior securities, rights of first refusal, mandatory redemption rights, rights to fire the entrepreneur after poor performance and investor rights
agreements (see Gompers (1997)). In addition, venture capitalists often maintain voting
control and board representation in the firms that they finance. Potential benefits of
disproportionate control on the side of the venture capitalist are:
(0
The covenants incorporated in venure capital arrangements reduce moral hazard
between firms and financiers, and thus improve financing terms for entrepreneurial
firms (Chan, Siegel and Thakor (1990), Gompers (1997), Black and Gilson
(1998)).

15
For example, convertibles typically carry the same voting rights as if they already had been converted
into common stock. Similarly, board representation is more than proportional relative to the voting rights
associated with the venture capitalist's equity stake. The contributions discussed in this section suggest that it
may be optimal to separate the allocation of control rights from the allocation of cash flows in venture
capital arrangements.
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(if)

An efficient allocation of control between entrepreneur and venture capitalist may
mitigate distributional conflicts associated with the exit of the venture capitalist
through either a future sale of the firm or an IPO (Berglöf (1994), Black and
Gilson (1998)).

Chan, Siegel and Thakor (1990) provide a rationale for bundling a venture
capitalist's risky claim on an entrepreneurial firm with disproportionate control, and
furthermore explain the use of explicit covenants permitting a passage of control from the
entrepreneur to the venture capitalist following a poor performance by the entrepreneur.
The paper presents an agency model with symmetric information between an entrepreneur
and a venture capitalist as to the entrepreneur's skills prior to contracting, and postcontract learning that affects the distribution of a project's state-contingent payoffs, as well
as the question of who should control production. The model captures a two-period
economy consisting of competitive, risk neutral venture capitalists and risk averse
entrepreneurs. In the first period, the entrepreneur approaches a venture capitalist for
financing in order to invest in a project that he owns. The project's payoff at the end of
the second period depends both on the skill of the agent in control of the project and on an
effort choice by that agent. An agent's effort choice is ex post unobservable to other
agents. Both the entrepreneur and the venture capitalist can manage production. The
venture capital's skill is common knowledge, but the entrepreneur's skill is unknown to all
at the time of contract negotiation and capital investment. The project has two phases. The
first period is a developmental phase during which a cash flow is generated and reinvested
in the project. This cash flow reveals the entrepreneur's skill to the entrepreneur and to
the venture capitalist. Based on this information, the venture capitalist determines whether
to allow the entrepreneur to control production for the second period (the final or
production phase of the project) or to transfer control to himself. The agent in control
chooses the second period action. At the end of the second period a cash flow is realized,
which is shared by the entrepreneur and the venture capitalist in accordance with initially
agreed upon contractual provisions. In this model structure it can be shown that the
optimal (renegotiation proof) contract between the entrepreneur and the venture capitalist
is for the venture capitalist to pay the entrepreneur a fixed compensation if he controls
production in the second period. This ensures efficient risk sharing between the risk
averse entrepreneur and the risk neutral venture capitalist and eliminates moral hazard.
Furthermore, the optimal venture capital contract contains the performance requirement
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that the entrepreneur retains control in the second period if and only if his revealed skill
level exceeds a critical minimum value. If the entrepreneur remains in control, finally,
both the entrepreneur and the venture capitalist receive risky payoffs, which depend on the
skill level of the entrepreneur.
Berglöf (1994) analyzes how an entrepreneur and a venture capitalist can allocate
revenues and control among themselves in a venture capital relationship, given that they
want to liquidate their holdings in the future. This paper demonstrates how the parties to
venture capital arrangements should design the firm's capital structure in order to mitigate
the distributional conflicts associated with a future sale of the firm, and provides a
rationale for the use of convertible securities (convertible preferred stock or convertible
debt). The argument developed in the paper is that the (state-contingent) allocation of
returns and control that is achieved by convertible securities protects the initial contracting
parties as much as possible against dilution and extracts rents from a future buyer of the
firm. This argument is explored in an incomplete contracting framework in which the
allocation of the right to sell control in the entrepreneurial firm determines who bargains
with a new owner-manager. Once in control, the new owner-manager (buyer) takes over
management from the entrepreneur and either increases the value of the claims of the noncontrolling party (if a good state occurs) or dilutes them by stripping assets (in the bad
state). The old controlling party is protected against dilution, but can not free-ride on
efficiency improvements brought about by a new owner/manager; the reverse is true for
the old non-controlling party. In particular, when the venture capitalist has control, he
bargains with the buyer and makes sure his claims are paid in full. The new manager then
fires the entrepreneur without appropriate compensation. When the entrepreneur has
control, he bargains with the buyer and will not sell unless he is fully compensated for his
private benefits of controlling the firm. The claims of the venture capitalist in this case
increase in value following efficiency improvements (in the good state), but decrease in
case of dilution (in the bad state). Private benefits are more important in good states of
nature, whereas asset stripping is more likely to occur in the bad state (since the firm's
assets then are worth more in alternative uses outside the firm). Since the prevailing state
of nature is non-verifiable (and hence non-contractible), the optimal contract can not be
made contingent on the optimal actions in the good and bad state (continuation and
liquidation respectively), but allocates control to the party which can extract the highest
rents from the future buyer of the firm in the respective states. The paper thus shows that
control should be state-contingent. That is, the entrepreneur should have control in the
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good state, in order to be guaranteed of adequate compensation for his private benefits of
control, whereas the venture capitalist should be in control in the bad state, since he cares
more about firm value. Although this control allocation can be obtained by the use of
straight debt, the payoff structure to the contracting parties can further be improved upon
by the use of convertible debt or convertible preferred equity. The intuition is that the use
of a convertible security allows the venture capitalist to benefit from efficiency improvements made by the buyer by converting his debt or preferred stock into common equity.
This increases the venture capitalist's expected payoff and reduces the financing costs to
the entrepreneur.
Black and Gilson (1998) also consider the venture capitalist's exit decision, but
focus on exit by the venture capitalist through an IPO16. The paper presents an informal
control theory which links the success of venture capital financing to the development of
the stock market in an economy. The potential for the venture capitalist to exit an
investment in a successful start-up firm through an IPO allows the venture capitalist and
the entrepreneur to enter into a valuable implicit contract concerning the future control of
the firm. The intuition behind this argument is as follows. Entrepreneurs place a substantial private value on control in their own firm. However, uncertainty with respect to the
entrepreneur's skills results in the venture capitalist requiring substantial control during the
early stage of the financing relationship. Once the start-up firm succeeds and entrepreneurial skill has become known, it may be beneficial to return control to the entrepreneur.
The possibility to exit through an IPO now allows the entrepreneur and the venture
capitalist to enter into a self-enforcing implicit contract over control, in which the venture
capitalist agrees to return control to a successful entrepreneur by exiting through an IPO.
That is, the venture capitalist commits ex ante to transfer control back to the entrepreneur,
conditional on success of firm. The opportunity to acquire control through an IPO exit if
the company is successful gives the entrepreneur a powerful incentive beyond the purely
financial gains from the increased value of his shares in the firm. In effect, the prospect of
an IPO exit gives the entrepreneur a call option on control, exercisable contingent on the
firm's success. This improves the entrepreneur's incentives. Observe that such an
improvement in incentives can not easily be duplicated if sale of the portfolio company is

16
The three most common ways for the venture capitalist to exit his investment are: (1) an initial public
offering; (2) sale of the portfolio company to another (larger) company, and (3) leveraging the porfolio
company such that it can repurchase the venture capitalist's stake (this option is generally not available for
fast growing entrepreneurial start-up firms (see e.g. Black and Gilson (1998)).
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the only exit option, since in this case control passes to the acquirer instead of the
entrepreneur.
Hellmann (1998) finally examines the effects of the allocation of control rights in
venture capital contracts (including the right to fire the entrepreneur) on the venture
capitalist's incentives to search for a superior management team to replace the entrepreneur in later financing stages. This paper addresses the question why entrepreneurs
voluntarily relinquish control rights to the venture capitalist in the start-up stage, even
though the contractual arrangements they enter into afford little protection in case they are
fired. The author presents a model in which entrepreneurs capture private benefits of
control. A change of management involves a conflict of interest, since entrepreneurs want
to protect their own private benefits, whereas venture capitalists want to maximize their
financial returns. The level of private benefits is endogenous, since entrepreneurs take
non-verifiable actions which affect the output of the firm by trading off the financial
performance of the firm and their private benefits. This reflects that entrepreneurs may
not act solely in the interest of the firm. Since entrepreneurs are wealth-constrained this
problem can not fully be solved by giving entrepreneurs an equity stake in their company.
Venture capitalists need to invest in search effort to find a superior management team. In
the case of entrepreneurial control, entrepreneurs can hold up replacement and extract
rents from renegotiation, resulting in insufficient search effort on the side of the venture
capitalist. Allocating control rights to the venture capitalist would protect the venture
capitalist from this hold up problem. This provides the correct incentives for the venture
capitalist to search for a superior management team. In this context the author derives the
entrepreneur's optimal base wage, his equity stake, a severance package (including the
terms of vesting) and the allocation of control rights. The paper shows that if the net
benefit of a change in management is positive, the entrepreneur always wants to relinquish
control rights to the venture capitalist. If the net benefit of change is negative, then the
entrepreneur trades off giving the venture capitalist either more favorable financial terms
(by retaining a smaller equity stake in the company) or more favorable control terms. The
former increases agency costs, and thus reduces the value of the firm, whereas the latter
increases the probability of a value-reducing change in management and a loss of private
benefits of control. The model also explains why entrepreneurs accept vesting of their
stock and low severance.
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3.3 Other Features of Venture Capital Financing
Use of Syndicates
Venture capitalists generally tend to syndicate their investments, especially in the
first round of financing (see Lerner (1994)). Potential benefits of syndication are:
(0
Syndication allows the venture capitalist to diversify. By syndicating investments,
venture capitalists can invest in more projects and largely diversify away firmspecific risk.
(if)
Syndication can reduce adverse selection problems. Venture capitalists are more
comfortable with an investment opportunity when other venture capitalists of
similar (or better) expertise are willing to invest as well. Involving other venture
capital firms provides a second opinion on the investment opportunity. Syndicating
first round venture investments thus may lead to better decisions about whether to
invest in firms (Barry (1994), Lerner (1994)).
(Ui)

Syndication may serve as a commitment device of a lead venture capitalist to
ensure that outside investors are available for future financing rounds. This is the
case since information sharing within the syndicate reduces the lead venture
capitalist's informational monopoly, and creates outside competition (Hellmann
(1993)).

A drawback of syndication is that it may provide a mechanism through which
venture capitalists exploit informational asymmetries and collude with other syndicate
members to overstate their performance to potential outside (third-party) investors17.
Admati and Pfleiderer (1994) develop a rationale for syndication in later financing
rounds that is based on the existence of information asymmetry between the initial venture
capital investor and other potential investors. A venture capitalist who is involved in the
firm's daily operations may exploit this informational advantage, overstating the proper
price for the securities in the next financing round. The only way to avoid this opportunistic behavior is if the lead venture capitalist maintains a constant share of the firm's equity
(see Section 3.2). This implies that later round financings must be syndicated.

Note however that this can also occur in the presence of only one venture capitalist (see Admati and
Pfleiderer (1994)).
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Performance Based Payment
A final feature of venture capital arrangements that could be mentioned is the use
of performance based compensation in the entrepreneur's remuneration scheme18. The
entrepreneur generally receives a low base salary (Chan, Siegel and Thakor (1990)), and
an equity interest in his firm. The dilution of the entrepreneur's equity interest over time
furthermore is related to the start-up's performance. That is, the venture capitalist can
significantly dilute the entrepreneur's stake in subsequent financings if the firm fails to
meet its targets (Barry (1994), Sahlman (1990))19. Remuneration schemes like these serve
as a signalling device with respect to the entrepreneur's quality, and also improve
entrepreneurial effort (Sahlman (1991)). In addition, venture capitalists can fire inefficient
entrepreneurs. In this case venture capitalists generally require vesting of the entrepreneur's stock or options over a multi-year period. In this way the entrepreneur can not
leave the firm and take his shares (Gompers and Lerner (1998), Hellmann (1998))20.
Finally, lock-up provisions may prohibit corporate insiders (entrepreneurs and venture
capitalists) from selling part of their shares in the firm at the time of an initial public
offering. This reduces potential conflicts on interest between insiders and investors in the
certification process (Gompers and Lerner (1998)).
4 Shortcomings in Financing Forms and Institutional Arrangements; Government
Intervention
The financing of entrepreneurial start-up firms in an economy can only be

18
Most of the existing literature that addresses compensation issues focuses on the design of remuneration schemes for the venture capitalist in order to mitigate potential incentive problems between managers of
venture funds and investors (see e.g. Sahlman (1990) and Gompers and Lerner (1998)). Since our focus is
on the relationship between venture capitalist and entrepreneur, we do not discuss these contributions in this
chapter.
19
This is similar to the use of an 'earn-out arrangement' in early stage venture capital financing. Eamouts are used when the entrepreneur's valuation of the venture differs a lot from the venture capitalist's
estimate of the value of the firm. In order to facilitate financing, both parties may then agree to the venture
capitalist paying a fixed amount of capital at the outset, and an additional amount conditional on the early
stage performance of the venture. Since these arrangements are comparable with stage financing, we do not
discuss them separately in this chapter.
20
A final contractual feature that could be mentioned is that venture capital arrangements often specify
that the entrepreneur needs to stay with the firm for a specified period of time, or cannot start a competing
company. This ensures that the manager cannot run away with the venture capitalist's money and invest it in
another venture.
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guaranteed sufficiently if the 'institutional arrangements' in the economy (i.e. the supply
channels of capital and the available contractual arrangements and financing forms) are
developed and function at a satisfying level21. If this is not the case, technological
innovation may be frustrated, resulting in an undersupply of entrepreneurial activity. This
may warrant government intervention in the economy. In this section we discuss how a
government may stimulate entrepreneurial activity in the economy by intervening in the
market for venture capital.
4.1 Rationales for Government Intervention in the Market for Venture Capital
A lack of entrepreneurial initiative and innovation in an economy may be caused
by problems on the demand side and/or the supply side of the market for risk capital. In
both cases government intervention may be desirable.
On the supply side, private sector financiers may provide insufficient amounts of
risk capital to new firms in particular industries. Four potential reasons for this observation have been discussed in Section 2 of this chapter. A first rationale for government
intervention therefore would be to stimulate the supply of risk capital in the economy. A
government can do this directly through either direct subsidization of entrepreneurial firms
(i.e. by supplying capital herself), or through public policy measures that are directed
towards increasing the attractiveness to capital suppliers in the private sector of providing
financing to start-up firms22. Furthermore, a government could play an important indirect
role in identifying firms for which investments will ultimately yield high social and/or
private returns, and in certifying the quality of entrepreneurial firms to third-party (private
sector) investors. This allows the government to address specific information asymmetries
that might otherwise preclude investments by conveying information to other potential
investors (Lerner (1998))23. As a consequence, the provision of funds to start-up compa-

21

For a more elaborate discussion of the unique role of banks and venture capitalists in addressing and
overcoming problems of asymmetric information and market failure, see Chapter 2.
22
Examples of public policy measures that are aimed at increasing the supply of risk capital will be
discussed later in this chapter (see Section 4.3 and Section 5).

The informational advantage of a government over venture capital investors may arise from
government officials' or institutes' superior knowledge of relevant developments in particular industries.
Government certification may be a valuable signaling device in technology-intensive industries, where
traditional financial measures are insufficient or misleading. For example, specialists at the National Institute
for Health may have considerable insight into which biotechnological innovations are the most promising (see
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nies may increase, since start-up firms may be able to attract additional capital in the
private sector in order to grow more rapidly. In addition, this may attenuate the 'chicken
and egg' problem discussed in Section 2 and stimulate the development of expertise in the
venture capital industry.
On the demand side, an important rationale for government intervention stems
from the potential divergence between an entrepreneur's private returns from investing in
innovation and the social returns from such investments. The social returns associated with
innovation generally exceed the private returns. Investment in R&D-expenditures may
have positive externalities (spillovers) that benefit other firms or society as a whole24.
But because firms that make these investments are unlikely to capture all the surplus, these
firms tend to invest below the socially optimal level of R&D (Lerner (1998)). Public
intervention then may be an appropriate response, since the government could compensate
the entrepreneur for the favorable externality associated with this investment.
This argument can be illustrated in more detail in the context of risk. Entrepreneurs in start-up firms face high uncertainty, and furthermore may need to take large
equity stakes in their own firms due to informational problems (see Leland and Pyle
(1977)). Two possible cases may occur. If the entrepreneur is sufficiently wealth constrained, he may not be able to take the desired equity stake, and external financing is
precluded (see Section 2 and also Chapter 2). This results in underinvestment. But even if
a risk averse entrepreneur is less wealth constrained, he is forced to bear a significant
amount of idiosyncratic risk. The systematic risk of the project in this case is not a
sufficient statistic of the entrepreneur's project risk. This induces the entrepreneur to
impose a higher cost of capital on his project. As a consequence, the project may become
a negative NPV project because of its high idiosyncratic risk, and thus may not be
undertaken. The high cost of capital implies that only projects with a (prohibitively?) high
quality could be financed. Since an individual entrepreneur does not take the positive
externalities of his investment project into account in making his investment decision, the
degree of innovative activity in the society thus depends on the degree of risk aversion on
the side of the entrepreneur. This results in too little innovation and entrepreneurial

Lerner (1997)).
24

An example would be the large investments in the defense industry and NASA that have been
subsidized and financed by several US government programs in the past decades. These investments resulted
in inventions and innovations with a broad applicability and a large value to society. Another example would
be investments in pollution control equipment, which clearly benefit the whole society.
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initiative in the economy (Keynes' animal spirits)25.
Although the risks that an entrepreneur needs to absorb can be enormous, these
risks may be quite bearable for a society at large. That is, the risk-absorbing capacity of
any individual entrepreneur is less than that of society. From a societal point of view, this
would lead to an undersupply of entrepreneurial activity. Government intervention may
then try to shift some of the risks away from the individual, and could thus stimulate
entrepreneurship. One possible way for a government to intervene would be through the
process of patenting across industries and firms. The use of patents prevents an immediate
distribution and dispersion of innovation, and thus allows the entrepreneurial firm to
capitalize on its investments ex post, thus stimulating innovative activity. The use of
licensing and patents however is only an option in certain industries. An alternative, more
general and potentially superior, means to stimulate investments would be to make capital
effectively less expensive, by reducing the cost of capital for entrepreneurial firms in the
venture capital market. This will be our main focus in the remainder of this section.
Government policy can have a dramatic impact on the current and long-term
viability of the venture capital sector. Only very recently have researchers begun to
examine the ways in which policy makers can catalyze the growth of venture capital and
the companies in which they invest26. In the remainder of this section we present a
simple model that analyzes the effect of different policy measures on the supply of risk
capital and on the supply of entrepreneurial activity in the economy. In Section 5 we will
subsequently review and evaluate the Dutch measures of government intervention in the
market for risk capital in the context of this model structure.

Note that with venture capital financing the discount rate imposed on highly uncertain long-term
projects is high as well. Although this may result in adverse selection and moral hazard problems (see
Section 2), venture capitalists argue that by playing a positive role in the venture, they can increase a startup firm's value enough to offset the high cost of capital they charge, for example by reducing adverse
selection and by screening entrepreneurs to make sure they are qualified (see also Sahlman (1991)).
Empirical studies with a focus on the US have shown that government policy has had a positive and
significant impact on economic growth. Some of America's most dynamic technology companies received
support through government programs, like the SBIR program (e.g. Apple, Compaq, Federal Express and
Intel). In addition, publicly sponsored funds contributed to the development of expertise in the venture
capital sector (see Gompers and Lerner (1997) and Lerner (1997)).
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4.2 A Simple Model of Government Intervention in the Market for Risk Capital
Model Setup
Consider an economy with a large number of risk neutral entrepreneurs, which all
need to invest an amount k in search costs or innovative activity in order to find an investment project (or to generate a project idea). Each investment project needs $1 of external
financing. The contractible end-of-period return of each project has a probability distribution with a two-point support: with a probability p£[0,l] the end-of-period project return
will be X > 1 , with a probability 1-p the end-of-period project return will be zero. If an
entrepreneur invests k he will find a project with a success probability p, with p uniformly
distributed on the interval [0,1]. The probability p that the project is successful can be
viewed as an indicator of project quality. We assume that entrepreneurs do not differ with
respect to the quality of the project that they find. Entrepreneurs can be characterized by
the level of their search costs k, with k uniformly distributed on [k,k]. Although entrepreneurs know their own search costs, k is not observable by outsiders27.
Each entrepreneur who invests in search effort will seek external financing from a
risk neutral capital supplier. If the entrepreneur does not invest in his project he can invest
in an alternative investment project which yields him an expected net return equal to
zero28. The capital supplier provides risk capital (risky debt and/or equity). For expositional reasons we assume that the capital supplier provides risky debt29. The potential

27
We can think of the entrepreneurs as having a level of initial wealth equal to k. We assume that each
entrepreneur then either invests k in search effort or fully consumes k at t = 0 . The level of search costs
could be interpreted as an indicator of the entrepreneur's skills. Better quality entrepreneurs would be able to
find attractive projects with lower search costs. Alternatively, we can interpret k as the amount of (costly)
personal effort that the entrepreneur needs to exert in order to learn the quality (or success probability) of his
project.

The assumption that an entrepreneur who invests in search effort will always seek external financing
captures the idea that the entrepreneur may derive private benefits from running his own firm (see Section
2). We have not explicitly modeled these private benefits. Incorporating such benefits however would not
qualitatively change our results, as long as the entrepreneur always prefers to invest in the innovative project
if this is beneficial to him, i.e. if his private rents are preserved in the case of project investment.
This assumption allows us to illustrate the incentive effects of (partial) loss-sharing arrangements later
on. The assumption is consistent with the contractual claims used in early stage venture capital financing,
since venture capitalists generally provide funding in the form of convertible (or subordinated) debt and/or
convertible preferred stock (see Sahlman (1990) and Section 3 of this chapter). Since the focus in this section
is on the impact of government intervention on the supply of entrepreneurial activity in the economy, we do
not address contracting issues, and thus do not worry about conversion of the debt or preferred equity in
later stages.
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capital supplier of the firm does not know the success probability of the project, but can
learn about project quality by investing in costly screening effort e prior to financing. The
costs of screening equal C(e) with C(0)=0, C'(e)>0 and C"(e)>0. If the capital supplier
chooses a level of screening effort e, he will learn the project quality with a probability
e €[0,1]. With a probability 1-e he will learn nothing about the project. If the capital
supplier learns nothing, he will not invest in the project but instead will invest in a riskless
storage technology which generates a certain payoff equal to 1 (we assume that the
riskfree interest rate is zero). We assume that the market for risk capital is not completely
competitive. That is, entrepreneurs would incur some fixed costs in order to find another
capital supplier and/or better financing terms in the market. This gives the capital supplier
the possibility to extract rents equal to RG (0,1) from the entrepreneur30.
The sequence of events in the model is as follows. At t=0 entrepreneurs decide
whether or not to invest in search effort in order to find a project. At t = l they seek
external financing if they invested in search effort. The capital supplier then invests in
screening effort, potentially learns project quality, and subsequently decides whether or
not to finance the project. If the capital supplier wants to finance the project he sets the
financing terms (i.e. the interest rate). The entrepreneurs then decide whether or not to
invest in their project. At t=2 cash flows are realized and repayments are made if
possible. In the remainder of this section we analyze an entrepreneur's incentives to invest
in search effort and his ultimate investment decision, and the capital supplier's screening
decision. All the proofs of the results that we derive in this section are given in the
Appendix.
Analysis
We first consider the case of complete selffinancing. In the absence of outside
financing each entrepreneur who has exerted a search for a project would want to invest in
the project if and only if pX-1 > 0, i.e. if p > X"1 = p*. Given this optimal investment

In our model formulation we assume that part of these 'rents' R is a compensation for the capital
supplier's screening costs. This compensation allows the capital supplier to break even in the absence of any
'true' rent extraction. For simplicity reasons, we assume that R is strictly larger than the screening costs that
correspond with the capital supplier's first best effort decision, and - more importantly - that R is constant.
This assumption implies that R would not vary with the capital supplier's screening intensity, and thus that
the 'true' control rents as a proportion of R would decrease monotonically in e. Although this assumption is
restrictive (it implies a significant rigidity in the interest rate set by the capital supplier), it makes the model
analysis more tractable by allowing us to 'separate' the entrepreneur's investment decision from the capital
supplier's screening decision. We will return to this issue in Section 4.4.
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strategy an entrepreneur only wants to exert search effort if

i e if k <

'

'

-k + j [pX-l]dp > 0

= k*. If we normalize the entrepreneurs in the economy such that

2X
k-k
they have a (Lebesgue) measure 1, and define K= — - , the first best measure of
k-k
entrepreneurs in the market equals K* and the first best measure of projects undertaken
equals K*(l-p*).
In the case of outside financing the entrepreneur would want to invest in his project
if and only if p[X-r] > 0, i.e. if r<X. For any project that the capital supplier would be
willing to finance he charges an interest rate r which yields him rents equal to R, i.e. he
sets r equal to

. We assume that X < 2 . This assumption guarantees that the capital
P

supplier would not want to finance a project if he doesn't learn about the project's quality
after screening, or if he doesn't screen. We now have the following result.
Result 1: Define p as the minimum project quality for which the entrepreneur would want
to invest in the case of outside financing, and define k(e) as the maximum search costs for
which the entrepreneur would want to engage in innovative activity. Then k(e)<k* and
p>p*. Furthermore, k(e) is monotonically increasing in e.
Result 1 states that outside financing results in too little entrepreneurial activity in
the economy. The intuition of this result is straightforward. In the case of outside
financing an entrepreneur would only choose the first best levels of investment in search
effort and project quality if he is charged the full information rate in a perfectly competitive market. Since the capital market is not fully competitive, the capital supplier extracts
some rents from the entrepreneur if he finances the project. This makes outside financing
more expensive. Entrepreneurs therefore would only be willing to finance projects with a
higher gross expected payoff, i.e. with a higher p (p>p*). Observe that if X < l + R
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complete market failure occurs, and no investment projects would be financed. Furthermore, since due to the informational asymmetry the entrepreneur would get financing only
with a probability e < l , the marginal return to exerting search effort decreases. This
reduces the entrepreneur's incentives to find projects. As a result, fewer entrepreneurs
will be in the market (i.e. the measure of entrepreneurs investing in search effort
decreases from K* to K(e)) and the measure of projects undertaken decreases to K(e)(l-p).
Next we consider the capital supplier's screening decision. Given his financing
strategy and the entrepreneur's investment strategy, the capital supplier solves the
following optimization problem:
i

Max e f [pxr-l]dp - C(e)

W

subject to expression (1) being larger than or equal to zero. The following result can now
be derived.
Result 2: Let C = (l-p)R. Then, if C(ê)ê' < C the capital supplier chooses a level ê of
screening effort, and entrepreneurs with a measure K(ê) would invest in innovation. If
C(ê)ê"' > C the capital supplier chooses screening effort ê<ê. In this case only entrepreneurs with a measure K(ê) < K(ê) choose to invest in search effort. The effort levels ê and
ê are defined in the Appendix.
The intuition is as follows. If the capital supplier's screening costs are not too
high, he makes a positive profit if he chooses his profit-maximizing level of screening
effort ê. In this case all entrepreneurs with search costs k<k(ê) choose to invest in search
effort and to enter the capital market. For high screening costs, the capital supplier will
not be able to break even if he chooses ê. In this case the level of screening effort ê
chosen is determined by his zero profit condition, and hence is smaller (corner solution).
Since this decreases the probability that the capital supplier learns about the entrepreneur's
project quality, the probability that he will finance the project will be lower. Entrepreneurs which rationally anticipate this will therefore have lower incentives to enter the
market. The measure of entrepreneurs who invest in a search for innovation thus decreases (K(ë)<K(ê)).
Both Result 1 and Result 2 thus illustrate that informational asymmetries and/or
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other capital market imperfections may frustrate the development of entrepreneurial
acitivity in the economy, and may even result in a total market breakdown (this is the case
if X < l + R ) . We next consider how government intervention may mitigate the underinvestment in both value-generating projects and in entrepreneurial search effort by reducing
market frictions.
4.3 Measures of Government Intervention
We distinguish three ways in which a government could intervene in the capital
market in this economy31. The first two ways address the supply side of the market for
risk capital, whereas the third measure is directed towards the demand side. First, the
government can provide a government subsidy which allows the capital supplier to
(partially) recover his screening costs. This subsidy could be interpreted as a one-time
payment which compensates the capital supplier for the 'start-up' costs of entering a
specific industry. Later on, the capital supplier then may benefit from information
reusability and developed expertise. Second, the government could (partially) guarantee
loans extended by capital suppliers in the private sector (such as banks and/or private
venture capitalists) in order to facilitate the provision of risk capital by those capital
suppliers. In this case private sector capital suppliers are partially compensated for the
potential losses that they may incur in the financing of entrepreneurial firms. As will be
shown below, each of these measures is aimed at increasing the level of screening effort
on the side of the capital supplier, and thus the number of projects in the economy that
could be financed. This, on its turn, would increase the level of entrepreneurial activity
(see Result 1). Third, the government could provide direct financing to entrepreneurial
firms, either as a single financier, or as part of a syndicate. This could embody the
provision of risk capital, but could also represent direct government support and subsidies
to entrepreneurs, in order to compensate them for the positive externalities which are
associated with their investments32. We will analyze the impact of each of these public

The measures described below are roughly consistent with the public policy measures observed in
different countries (see Gompers and Lerner (1997) for an overview of the main features of these measures
in a large number of OECD countries, and Lerner (1997) for a more detailed description for the US). The
specific case of the Netherlands will be discussed in Section 5.
Note that in this case no private sector involvement would be necessary. The provision of direct
financing, however, would be no solution to the capital market imperfections discussed earlier in this
chapter, since it is not directly aimed at correcting market failure.
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policy measures below.
Government Subsidy to Capital Suppliers
In the case of a government subsidy, the government could pay the capital supplier
either a lump sum payment y or a subsidy equal to a proportion <5€i(0,l] of the capital
supplier's screening costs C(e). The following result shows that a lump sum payment
could be beneficial if the capital supplier's screening costs are relatively high. This may
particularly be the case if the capital supplier has little expertise in the industry in which
the entrepreneur operates.
Result 3: A lump sum government subsidy y improves the capital supplier's screening
intensity only if his screening costs are relatively high, i.e. if C(ê)ê~' > C. The maximum
measure of entrepreneurs that invest in innovation with this measure equals K(ê). The
corresponding level of the lump sum subsidy equals 7 = C(ê)ê"1 - C.
The intuition is as follows. Government intervention through the use of a subsidy is
aimed at increasing the level of screening effort exerted by the capital supplier. Since a
lump sum government subsidy does not directly affect the capital supplier's optimal choice
of screening effort (i.e. y doesn't enter the capital supplier's first order condition), it can
only increase the capital supplier's screening intensity if it relaxes his zero profit constraint. This is the case if the capital supplier's costs of screening are relatively high (i.e.
if C(ê)ê-1 > C). Since the capital supplier's zero profit condition then is binding for a
level of screening effort ê < ê , a government subsidy y may make a higher level of
screening effort feasible. The maximum level of screening effort ê then can be attained for
a government subsidy y = C(ê)ê_1 - C. In this case the measure of entrepreneurs that
engages in search effort and enters the capital market equals K(ê) and the measure of
projects that are undertaken equals K(ê)(l-p). If the capital supplier's screening costs are
relatively low, a lump sum government subsidy is not needed, since it would not improve
the capital supplier's screening effort, but would only transfer wealth from the government
to the capital supplier. We next consider a government subsidy which is proportional to
the capital supplier's screening costs C(e). The following result can be derived.
Result 4: A proportional government subsidy 6C(e) always increases the capital supplier's
screening effort. As a consequence, the measure of entrepreneurs in the economy who
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invest in innovation increases.
The intuition is as follows. A government subsidy which is proportional to the
capital supplier's screening costs directly affects his screening intensity (i.e. ô enters the
capital supplier's first order condition). This improves the capital supplier's incentives to
screen irrespective of the level of his screening costs. In addition, the subsidy relaxes the
capital supplier's zero profit constraint. Consequently, the maximum level of effort that
can feasibly be attained with a proportional subsidy is higher than in the absence of a
government subsidy. Since the higher level of screening intensity exerted by the capital
supplier increases the probability that an entrepreneur can finance his project, the
entrepreneur's willingness to invest in innovation increases. As a consequence, the
measure of entrepreneurs who search for innovative projects becomes larger. The
following result compares the capital supplier's screening incentives for both types of
subsidies.
Result 5: There exists a minimum proportion o£(0,l) for which a proportional government subsidy would always result in a higher level of screening effort than a lump sum
subsidy, and thus would maximize the supply of entrepreneurial initiative in the economy.
The proportion ô is defined in the Appendix.
From Result 4 it is clear that the effort level which optimizes the capital supplier's
expected profit with a proportional subsidy is higher than with a lump sum subsidy.
Whether such a higher screening intensity will materialize, however, depends on the
capital supplier's zero profit constraints under both types of subsidies. If the capital
supplier's zero profit constraint without a government subsidy is non-binding, then the
capital supplier's screening effort always improves with a proportional government
subsidy, since such a subsidy relaxes the capital supplier's (non-binding) zero profit
constraint) and makes higher effort levels feasible. If the capital supplier's zero profit
constraint in the absence of a government subsidy is binding, then the resulting level of
screening intensity depends on the extent in which the respective government subsidies
relax the capital supplier's zero profit constraint. Different cases can be distinguished. If
the capital supplier's zero profit constraint is non-binding under both subsidy types, then
the screening intensity increases most with a proportional subsidy (the higher optimal
effort level with a proportional subsidy then is feasible). If the capital supplier's zero
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profit constraint is non-binding under a lump sum subsidy, but binding under a proportional subsidy, then screening incentives can improve only if the zero profit constraint with a
proportional subsidy is sufficiently lax. This is the case for ô sufficiently large (ô>ô). If
the capital supplier's zero profit constraint with a lump sum subsidy is binding, whereas it
is not with a proportional subsidy, then again a higher screening intensity would be
feasible. Finally, if both zero profit constraints are binding, then incentives with a
proportional subsidy will improve only if the capital supplier's zero profit constraint is
less strict for a proportional subsidy than for a lump sum subsidy, i.e. for ô sufficiently
large (ô>ô).
As a final remark, observe that the use of government subsidies is only beneficial
if these subsidies positively affect the capital supplier's screening incentives. The potential
unobservability of the capital supplier's actual screening choices however may give rise to
effort aversion moral hazard on the side of the capital supplier after the subsidy is
provided. This problem could be mitigated if an outside auditor or other third party could
either directly observe the screening exerted by the capital supplier (note that this is only
possible if the level of screening effort is verifiable), or could measure the amount of
financing that the capital supplier is willing to provide as a consequence of the availability
of government subsidies. The argument here is that, since X < 2 , it is not beneficial for
the capital supplier to provide financing to an entrepreneur if he doesn't screen. Such a
solution could guarantee an efficient implementation of this measure of government
intervention.
Loss-Sharing Arrangement (Provision of Government Guarantees)
In the case of a loss-sharing arrangement (or equivalently, a government guarantee)
the government compensates the capital supplier for (a fraction of) the potential losses that
he incurs on the capital provided to the entrepreneur. Let p€(0,l] be the proportion of
the losses that are guaranteed by the government. Since the capital supplier now will be
repaid with a higher probability, the interest rate r(p) that he charges in the imperfectly
1 +R
competitive capital market equals

. The following result can be derived.
p+(l-p)p

Result 6: Let X> 1+R. Then there exists an optimal proportion p*G(0,l) of loss-sharing,
such that the entrepreneur makes the first best project investment decision. For p<p'
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underinvestment (as described in Result 1) will persist, whereas p> p' will result in
overinvestment. The proportion p* is defined in the Appendix.
The intuition is straightforward. Since the government partially subsidizes the
capital supplier's losses, the capital supplier will be repaid with a higher probability. The
interest rate that he needs to charge in order to yield a rent equal to R consequently is
lower. This makes lower quality projects more attractive to entrepreneurs, thus decreasing
the minimum quality p(p) of the projects that he is willing to undertake. This drives the
entrepreneur's project choices more towards first best. If X > l + R , the minimum project
quality p(p) of the projects that will be undertaken furthermore decreases with the
proportion p of loss-sharing. If p is too low (i.e. p<p') underinvestment will still occur,
since p(p)>p*. However, since p(p)<p for all p€(0,p*) the degree of underinvestment is
smaller than in the absence of a government guarantee. On the other hand, if p is too high
(i.e. p>p') negative NPV projects would be financed (overinvestment), since p(p)<p*. In
the extreme, in the case of full risk-sharing (i.e. for p = l) the capital supplier's loan
becomes riskless. In this case entrepreneurs would always want to invest if X > l + R .
First best project investment therefore would only be realized in the case of partial risksharing, i.e. for an interior optimal level p*G(0,l). We now consider the consequences of
loss-sharing for the capital supplier's screening incentives and the entrepreneur's incentives to invest in innovation.
Result 7: Let ê(p) be the capital supplier's screening effort in the case of a loss-sharing
agreement with a proportion p, and let K(ê(p)) be the measure of entrepreneurs that search
for innovative projects. Furthermore, let X<2(l+p)" 1 . Then ê(p)>ê and K(ê(p))>K(ê)
for all p G (0,1).
Result 7 states that a (partial) loss-sharing arrangement improves the capital
supplier's screening incentives. This is the case because the government guarantee
increases the entrepreneur's willingness to undertake investment projects (see Result 6).
Since the capital supplier can extract rents from each project that he finances, screening
now becomes more attractive. The entrepreneur's incentives to invest in innovative search
effort now improve for two reasons. First, the measure of projects that are attractive to
the entrepreneur increases (i.e. p(p)<p). Second, the probability that the capital supplier
is willing to finance these projects increases (i.e. ê(p)>ê). As a consequence, the measure
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of entrepreneurial projects undertaken in the economy increases, i.e. K(ê(p))(l-p(p)) >
K(ê)(l-p).
As stated in Result 6, a drawback of a proportional government guarantee is that it
may result in too many projects being undertaken in the economy. This is the case if the
proportion p of loss-sharing is relatively large (i.e. p>p"). This would not only result in
the entrepreneur seeking financing for negative NPV projects, but it would also increase
the probability that the capital supplier is willing to provide the funds for those projects
(see Result 7). This inefficiency may be reinforced if the government guarantee induces
the capital supplier to finance even projects for which he has not received an informative
signal on their quality. This, in turn, would reduce the capital supplier's incentives to
screen. This intuition is captured in the following result.
Result 8: Let p>p' and X>2(l+p)"'. Then the capital supplier finances all the projects
for which the entrepreneur seeks external financing and will not invest in screening effort.
The degree of overinvestment on the side of the entrepreneur in this case is most severe.
Result 8 shows that the loss-sharing arrangement makes the capital supplier less
careful in his financing decisions. If the proportion of losses compensated for by the
government is sufficiently high, then the capital supplier may provide financing even if he
doesn't learn from his screening effort. This is the case since the capital supplier fully
benefits from project successes (the capital supplier captures more rents the more projects
he finances), whereas the government bears the costs of project failures". This fully
mitigates the capital supplier's incentives to screen (and thus to develop expertise). Even
though the increased willingness of the capital supplier to provide financing may boost
entrepreneurial search effort, this also increases the probability that negative NPV projects
will be financed34.

This moral hazard problem is equivalent to the overinvestment and risk shifting problems described
in Section 2.1. It also resembles the moral hazard problems caused by the presence of fixed price federal
deposit insurance in the context of banking (see e.g. Boot, Bhattacharya and Thakor (1996)).
Note that in our model formulation it is not clear which of the cases discussed here would be optimal
from a social welfare point of view. The higher measure of entrepreneurs that enter in the market if the
capital supplier always provides financing does not only increase the number of negative NPV projects that
are undertaken, but also the measure of positive NPV projects. The latter obviously enhance social welfare
(see also Section 4.4).
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The negative incentive effects described in Result 8 could be reduced if the government requires the capital supplier to match the amount of government-guaranteed financing
with a certain amount of risk capital without loss-sharing provisions. Such a more
symmetric arrangement allows for a co-sharing of risk between the government and the
private sector, and consequently makes the capital supplier more subject to market
discipline. Let </>G(0,l) be the proportion of capital that is not guaranteed by the
government, and that the capital supplier thus needs to provide at his own risk, and let 1<f> be the fraction of funding which is guaranteed up to a proportion p. The capital supplier
thus participates for a fraction 4> in the gains and the losses of the firms he invests in. The
following result now can be derived.
Result 9: Let p>p'. Then there exists a 0*£(O,1) such that the entrepreneur's overinvestment incentives are reduced for <j><4>'. Furthermore, if XG(2(l+p)" 1 , 2(1 -t-pCl-0))1] the
capital supplier's aversion to screen is also mitigated.
From Result 6 through Result 9 we can conclude that the provision of government
guarantees may be very beneficial for the development of entrepreneurial activity in the
economy, since it increases the efficiency of entrepreneurs' project choices, and improves
innovative activity on the side of entrepreneurs and screening incentives on the side of the
capital supplier (the maximum measure of innovative projects that can be financed
efficiently in the economy now equals K(ê(p*))(l-p*))- However, loss-sharing arrangements
could also severely disrupt investment efficiency in an economy, since they may distort a
capital supplier's financing decisions (and as a consequence his incentives to develop
expertise). Government guarantees therefore should be designed in such a way that they
will only partially cover capital suppliers for the losses incurred by their investments in
entrepreneurial firms. Furthermore, they should preferably be complemented by cosharing of risk with private capital suppliers. We next consider a third measure of
government intervention, which is directed towards the demand side of the market for risk
capital.
Direct Financing to Entrepreneurs
A government could also directly provide risk capital to entrepreneurial start-up
firms. By doing so, the government may stimulate both the supply and the demand of risk
capital in the economy. The supply of risk capital would particularly increase if the
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government requires private sector investors (e.g. venture capitalists) to match the amount
of government financing to a certain extent (co-financing with the private sector). This
guarantees some co-sharing of risk with the private sector and thus imposes market
discipline. Furthermore, if government financing is subordinated, this enhances the private
capital supplier's willingness to provide additional (matching) financing to start-up firms.
Alternatively, the government could supply government support and subsidies to
induce initiatives for innovation on the side of entrepreneurial firms. In this way the
government can compensate individual entrepreneurs for the social benefits associated with
their investment. In the context of our model, this could be incorporated by partially
subsidizing entrepreneurs for their search costs k, or by increasing the proportion of the
project cash flow X that the entrepreneur gets to keep in the case of project success. In the
first case k(e) increases directly, whereas in the second case p decreases, resulting in an
increase of k(e)35, and thus in the measure of projects that can be financed in the economy.
4.4 Potential Caveats and Possibilities for Extensions
In Section 4.2 and Section 4.3 we have analyzed a simple and stylized model in
order to study the interaction between a government, capital suppliers and entrepreneurial
firms in the market for risk capital in an economy, and to examine the impact of different
commonly observed measures of government intervention on the supply of entrepreneurial
initiative in the economy. In doing so, we have focused on the effect of public policy
measures on a firm's investment incentives and on a capital supplier's incentives to screen
entrepreneurial projects and to develop expertise in financing start-up firms. Our analysis
has shown that public policy measures differ in the extent in which they improve an
entrepreneur's incentives to search and undertake innovative projects, and affect a capital
supplier's willingness to screen and provide financing.
Our analysis however does not allow us to draw inferences with respect to the
optimality of the respective measures for government intervention, since we are not able to
unambiguously assess their impact on social welfare. Even though we can determine and
compare the measure of entrepreneurs that enter the market and the measure of entrepreneurial projects that receive financing - and thus are undertaken - for each policy measure,

Note that a potential drawback of government subsidies in this case could be that they could result in
the acceptance of negative NPV projects by the entrepreneur.
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the measures for government intervention also differ in their costs to the government.
Without a clearly defined objective function therefore no statements can be made with
respect to the preferred design of instruments for government intervention. In our model
the ranking of the different instruments could potentially change with the value of the
different parameters.
Furthermore, in our analysis we have restricted ourselves to examining the
incentive effects of public policy measures that are widely observed in practice. Ideally,
the design of the public policy measures should be derived endogenously as an optimal
solution to a formal mechanism design problem. There may be other measures that can
improve the supply of entrepreneurial effort in the economy, or that can achieve the same
incentives in a more cost effective manner, and thus may be superior to the exogenous
arrangements we have analyzed in our model. In addition, we have examined the incentive
effects of each instrument in isolation. Combining the features of different policy measures
could provide additional benefits in terms of improving incentives or reducing costs.
On a more technical note, the 'jump' or 'shift' in the capital supplier's screening
intensity from C(ê(p)) to 0 that occurs for X>2(l+p) _ 1 for a given level of p (see Result
7 and Result 8 in Section 4.3) is caused by the stylized two-state nature of our model.
That is, the probability that an entrepreneurial project receives financing increases with the
proportion of the loan that is guaranteed, irrespective of the level of the cash flow X that
the project generates. The capital supplier's incentives to screen however completely
disappear if X (and as a consequence the expected project return under the government
guarantee in the absence of screening) becomes sufficiently high. If this is the case
screening doesn't add value. It would be interesting to see how our results would be
affected if we used a continuous cash flow distribution instead of the two-state probability
distribution examined above. This would also allow us to consider the priority issue in the
case of co-financing arrangements in which both the government and private sector capital
suppliers would provide financing to entrepreneurial firms. In this respect we would like
to explain the subordinated nature of government guaranteed loans.
Finally, even though our analysis captures the interaction between the incentives of
capital suppliers and entrepreneurs in an economy, it is a. partial analysis, in the sense that
it ignores a direct relation between the capital supplier's screening decision (and costs) and
the financing terms he imposes on the entrepreneur (see footnote 30). As a consequence,
the entrepreneur's search decision and his project selection decision are completely
separable in our model. This assumption makes our analysis very tractable, but could
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become problematic in a more competitive market. A logical extension of our analysis
therefore would be to explicitly consider the implications of endogenizing the interest rate
the capital supplier charges the entrepreneur, by making it depend on his screening choice.
5 Overview and Evaluation of Dutch Measures for Government Intervention in the
Market for Venture Capital
The potential shortcomings in the supply of risk capital that have been discussed in
Section 2.2 of this chapter are also relevant for the Dutch economy. Institutional investors
in the Netherlands have traditionally demonstrated highly risk averse investment behavior
(see Boot and Schmeits (1996)). The supply of risk capital by these investors in this
country therefore has been relatively restricted. Furthermore, the Dutch financial sector is
characterized by a very active private (over-the-counter) capital market and a relatively
modest role of the public market in the funding of corporations. This observation refers
both to the extremely 'thin' corporate bond market, and to the relatively low number of
equity issues in the IPO market that have taken place (see Boot, Ligterink and Schmeits
(1997) and Black and Gilson (1998)). This reduces exit possibilities for venture capitalists.
It also reflects the relatively high importance of bank financing in the Netherlands.
Potential bottlenecks in this respect could be that the dominance of banks in the venture
capital industry results in 'conservatism' in the financing of entrepreneurial firms, and that
the concentration that recently has occurred in the Dutch banking sector reduces large
banks' willingness to finance smaller firms. As discussed in Section 4.1 government
intervention in the Dutch capital market thus may be warranted.
In the course of the last few decades the Dutch government has intervened in the
functioning of the capital market and in the provision of financing to entrepreneurial firms
by the creation of new institutions, the provision of government guarantees and by direct
funding36. The creation of institutions was predominantly aimed at improving the supply
channels for risk capital in the Dutch economy. These institutional arrangements embodied
the founding of a bank (the 'Nationale Investerings Bank (NIB)') and two types of venture
capital suppliers (the 'Maatschappij voor Industriële Projecten (MIP)' and the 'Regionale
Ontwikkelings Maatschappijen (ROMs)'). Each of these institutions has served as a
channel for direct government support and/or provided risk capital and government
36
For a detailed and comprehensive overview of the Dutch measures of government intervention, see
Boot and Schmeits (1996). That paper also contains the numerous Dutch references that we have drawn upon
in the remainder of this section.
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guaranteed (subordinated) loans to small and medium-size firms. The objective of the
government guarantees has been to facilitate the provision of risk capital by private sector
capital suppliers (e.g. commercial banks and venture capitalists). Three important
arrangements can be distinguished in this respect: the 'Garantieregeling Participatiemaatschappijen (GPPM)' (a loss-sharing arrangement for venture capitalist firms), the
'Regeling Bijzondere Financiering (RBF)' and the 'Borgstellingsregeling Midden- en
Kleinbedrijf (BMKB)' (both representing government guaranteed financing arrangements
for mainly small and medium-size firms)37. In the case of direct financing, the Dutch
government directly provides risk capital to individual firms, either as a single financier,
or as part of a conglomerate, or provides government support and subsidies.
In this section we present and evaluate the Dutch instruments of government
intervention in the capital market in the context of our model analysis in Section 4. We
will concentrate on the three - in our view - key arrangements which directly address the
frictions in the capital market discussed in Section 2.2 and Section 4.1, and enhance the
supply of risk capital to entrepreneurial firms: the 'Loss-Sharing Arrangement for Venture
Capitalist Firms (GPPM)', the 'Special Financing Arrangement (RBF)' and the 'Government Guarantees for Small and Medium-Size Companies (BMKB)'. In addition, we will
briefly discuss two recently implemented measures for government intervention: the
'Industry Facility (IF)' and the 'Technological Start-up Fund (TSF)'.
5.1. Key Arrangements; Government Guarantees
Loss-Sharing Arrangement for Venture Capitalist Firms (GPPM)
The 'Loss-Sharing Arrangement for Venture Capitalists (GPPM)' was introduced in
1981 in order to increase the supply of risk capital to smaller and medium-size corporations by stimulating the development of private venture capital firms. The arrangement
embodied a government guarantee to compensate 50% of the losses made on the financing
provided by venture capital firms (mainly through equity participations).
In the 1980s the number of private venture capital suppliers increased significantly.
In the period 1981-1995, the total amount of venture capital that was invested under this
facility equaled $462.5 million. The GPPM was terminated at the end of 1995. The
accumulated losses imposed on the government under this guarantee had reached $90

In the remainder of this section we will use Anglo-Saxon equivalents for the names of the respective
government measures.
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million by the end of 1996. During the last five years of its existence the market share of
venture capital investments under the GPPM arrangement dropped from 65% to 14% of
the total amount of venture capital provided. Overall, the market for venture capital has
continued to grow (even after the termination of the GPPM). The supply of venture capital
now amounts to approximately $300 million per year.
As indicated above, the GPPM has increased the supply of venture capital
significantly. The number of venture capitalists has gone up from virtually zero to over
one hundred in one decade. As illustrated in Result 7 in Section 4.3 the substantial
proportion of loss-sharing (p = Vi) increases the venture capitalist's willingness to enter the
market for risk capital and to finance start-up firms. That is, venture capitalists with
relatively high screening costs C(e) could find it attractive to enter the market under this
arrangement. A potential point of criticism however is that the expertise of venture capital
firms has not kept equal pace with this high rate of growth. Despite the government
guarantees, venture capitalists have made substantial losses on their investments in start-up
firms. The gross returns on investments in start-up firms was -6% per year during the
period 1986-1994, whereas the average gross return on all venture capital investments was
approximately equal to 12%. In the context of our analysis in Section 4, the losses on the
investments in start-up firms could be caused by an increase in the probability that venture
capitalist firms invest in lower quality projects (i.e. projects with p(p)<p*)) under the
loss-sharing arrangement. Furthermore, a substantial proportion of loss-sharing might
induce capital suppliers to finance projects without screening, since the expected return on
their guaranteed loans in the absence of screening is positive (this corresponds with the
case where X>2(l+p)~1 in Result 8). The realized return on their investments however
could be negative if p < E(p)+(1-E(p))p. Observe that such low success probabilities
may be more likely for start-up firms than for more established firms. In response to their
losses on start-up firms, the venture capitalists reduced the provision of seed-capital to
such firms substantially. The GPPM thus has quite a mixed record. It has stimulated
venture capitalist activities significantly, but simultaneously has not allowed venture
capitalists to invest successfully in start-up firms.
A potentially fundamental drawback of the GPPM is that this loss-sharing arrangement may induce moral hazard on the side of the venture capital firm. For example, it
may be in the interest of the venture capitalists to engage in risk shifting (or asset
substitution) moral hazard. After all, the downward risk of this investment strategy is
partially borne by the government, whereas the venture capitalist completely (i.e. solely)
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benefits from the upward potential. Similarly, negative net present value projects may
become (marginally) attractive to the venture capitalist due to the 'subsidy' which is
captured in the GPPM. This may result in overinvestment (observe that this is the case if
p(p)<p*). This intuition has been captured in Result 8 in Section 4.3. It is difficult to
estimate the importance of these distortions in incentives. The significant fraction of risk
which is (still) borne by the venture capitalist may mitigate distortions. However, as
illustrated in Result 9, it is our impression that the supply of venture capital could have
been increased in a more responsible and cost-efficient way by a different design of the
loss-sharing arrangement. For example, a more 'symmetric' risk sharing agreement (in
which the private sector participates in both the gains and the losses arising from its
investments, and thus 4>>0) instead of the 'asymmetric' loss sharing agreement embodied
in the GPPM could have improved incentives on the side of venture capitalists, resulting
in lower losses. As we will see below, such a structure would resemble the risk sharing
arrangement incorporated in the RBF and the BMKB.
The Special Financing Arrangement (RBF)
The objective of the 'Special Financing Arrangement (RBF)', which originated in
1971, is to resolve capital market frictions in the financing of medium-size and large
companies. Under this arrangement the government facilitates the provision of risk capital
by offering companies which are not able to obtain either direct financial market financing
or bank financing at acceptable terms the possibility to obtain (partially) governmentguaranteed funding from the 'National Investments Bank (NIB)' in the form of loans,
guarantees or equity participations. The currently most important financing facility under
this arrangement (the 'AA-loan' or Adjusted Subordinated Credit Facility) is a subordinated long-term loan under a 90% government guarantee. An important aspect of this facility
is its credit-generating ability, since the facility is designed to induce complementary bank
financing. During the last three years the average annual amount of financing under the
RBF was equal to $150 million. Both the financing amount per corporation and the
participation of commercial banks increased in this period.
Evaluations of the RBF have shown that this facility has satisfied large financing
needs. In particular, the arrangement has generated substantial additional private sector
financing. In about 75% of the financing arrangements made between 1990 and 1995 bank
credit lines were extended in conjunction with the provision of guaranteed loans. The RBF
therefore has induced substantial private sector involvement. This guarantees co-sharing of
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risk between the government and the private sector (and thus mitigates the distortions
caused by the loss-sharing arrangement under the GPPM) and introduces market discipline, which makes it more likely that positive net present value projects are supported (see
Result 9 in Section 4.3). The arrangement furthermore appears to be relatively costefficient, with very small subsidies (i.e. losses imposed on the government).
Government Guarantees for Small and Medium-Size Companies (BMKB)
Government guarantees for small and medium-sized companies (BMKB) are aimed
at facilitating the provision of financing to smaller and medium-size firms. Under this
arrangement banks provide commercial, non-subordinated and (mostly) non-secured loans
under a government guarantee of 90%. The loans are guaranteed due to lack of possibilities for collateralization. Banks need to match the amount of state-guaranteed financing
with funding at their own risk on a one for one basis. For start-up firms the government
guarantee equals 100% and banks need to supplement the facility only on a 0.5 for 1
basis. The annual government budget supporting the guarantees is $350 million.
The BMKB is probably the least controversial financing arrangement and satisfies
large financing needs. This is not surprising, since from our overview of the financial
intermediation literature in Chapter 2 (and also from Section 2 in this chapter) it has
become clear that especially the types of firms targeted by this facility are likely to
experience external financing problems. About 2,000 firms per year obtain financing
under this arrangement. The execution of the BMKB is entirely in the hands of the private
sector (the commercial banks). Furthermore, the matching of funds provided under this
facility with private sector financing ensures co-sharing of risk and introduces market
discipline. The costs of this arrangement to the government therefore are very limited.
5.2 Recent Measures
The Industry Facility (IF)
The 'Industry Facility (IF)' was created in 1993 in order to increase the availability
of medium to long-term risk capital (subordinated debt, convertible debt and/or equity) to
medium and large-size firms which can not obtain direct funding by banks and/or the
financial market at reasonable terms. The risk capital is provided by a permanent
syndicate of the Dutch government (represented by the Ministry of Economic Affairs) and
private sector investors (8 insurance companies, 14 pension funds, 3 commercial banks,
and the NIB). The total amount of financing available under this facility is $446.1 million.
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Since its creation only two companies have drawn upon this facility, for a total
amount of $35 million. It is not obvious whether the design of the Industry Facility can be
considered optimal. Even though the syndication between the government and private
sector parties in the facility may provide diversification benefits to the respective capital
suppliers and also induces some market discipline, the structure of this facility may also
result in conflicts of interest. In the first place, it is not clear why private sector investors
would be willing to finance firms under this arrangement, whereas they would not be
willing to provide financing themselves (i.e. on their own account). Second, the syndication in this arrangement may result in a 'moral hazard in teams' effect (see Holmström
(1982)). Finally, it is not clear why the pooling of risk in the syndicate requires participation in the form of direct financing by the government. For example, if the willingness of
private sector investors to provide financing depends on a certification role of the
government, there may be other (less expensive) ways for the government to achieve this
(see also Gompers and Lerner (1997), Lerner (1997) and Lerner (1998)). Note finally that
the Industry Facility does not focus on start-up firms.
The Technological Start-up Funds (TSF)
The objective of the 'Technological Start-Up Funds (TSF)' is to facilitate the
provision of risk capital to small technological start-up firms through direct financing by
the government in combination with private venture capital firms.
At this point it is unclear to what extent this arrangement actually supplements the
significant amount of venture capital that is currently present in the market. Given the
large supply of risk capital in the private sector, government interference would only be
desirable in this respect if the government would perform a certification role which would
increase private venture capitalists' willingness to invest in technological start-up firms.
To the extent in which the smaller scale of projects may be a distinctive factor in the
TSFs, a one-shot government subsidy may cover the 'fixed costs' of private venture
capital firms in investing in these start-up firms (without causing additional risk for the
government). This has been illustrated in Result 3 through 5 in Section 4.3.
5.3 Evaluation
Recent experiences with government intervention in the Dutch capital market have
been largely favorable. An important aspect of most of the arrangements discussed in this
section is that they were designed to induce additional (matching) financing by private
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parties in the market (e.g. commercial banks and/or venture capitalists). This private
sector involvement guarantees co-sharing of risk and also introduces some market
discipline. Market discipline is further enhanced by only partially guaranteeing the losses
incurred by private sector investors in risk capital. This ensures more symmetric risk
sharing between the government and the private sector.
Although the Dutch policy measures have successfully stimulated the supply of risk
capital in the economy, their success in the financing of start-up firms is less unambiguous. In particular, under the GPPM, venture capital firms consistently have made losses
on participations on starting corporations, and consequently reduced the provision of seed
capital to infant companies. The reason is that the dramatic shift in entrepreneurship
caused by the GPPM induced by the government was short on expertise. Venture capital
firms were too eager to invest and lacked expertise in the financing of start-up firms.
Two questions remain. The first question is a skeptical one: have the government
measures discussed in this section really facilitated the activities that they support? In
other words, would entrepreneurial firms not have been able to obtain external funding
from the private sector without government intervention? This question is difficult to
answer. Our overview in Section 2 and Section 5.1 points at the presence of capital
market imperfections, which are induced and/or enhanced by information asymmetries.
These imperfections are particularly relevant for companies with substantial growth
opportunities and relatively small firms. The more successful Dutch arrangements were
directed towards these types of corporations. Moreover, an evaluation of Dutch financing
patterns suggests a somewhat risk-averse supply of funding. These observations therefore
suggest a possibly affirmative answer to the first question. Government intervention
therefore may add value. This answer also directs us to a more fundamental question.
Does the private initiative of entrepreneurial activity need to be subsidized, and/or
partially insured? The answer to the first question suggests an affirmative answer to this
question as well. A more fundamental (affirmative) answer is that the risk-absorbing
capacity of any individual is less than that of society. Government intervention may then
try to shift some of the risks away from the individual, and could thus stimulate entrepreneurship. The answer to the second question may then be indeed affirmative. Unless, of
course, Keynes' 'animal spirits' are the true trade of mankind.
6 Concluding Remarks and Avenues for Future Research
In this chapter we have highlighted some important issues in venture capital
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financing, both from a theoretical and from a policy-oriented perspective. The most
interesting theories discussed in this chapter focus primarily on the demand side of the
market for venture capital, and explore the form and function of venture capital arrangements in the presence of informational problems. The scarce policy-oriented contributions
emphasize the role that a government may play in resolving frictions on the supply side of
the market for risk capital, in order to facilitate infant companies' access to external
funding.
Venture capital arrangements are an extremely complex financing mode. In recent
years a large strand of empirical literature on venture capital financing has evolved, which
has improved our knowledge of the institutional features of the market for venture capital
and venture capital financing arrangements. These contributions have recently been
complemented by theories that attempt to rationalize the informational role of venture
capitalists and the specific contractual features of venture capital arrangements. In this
chapter we have discussed the main insights that can be derived from these papers.
Although these theories have contributed to our understanding of the design of venture
capital arrangements, some unresolved issues remain. These issues suggest interesting
avenues for future research, and will be discussed below.
First, most of the existing theories that aim to explain the distinct features of
venture capital arrangements focus on specific features in isolation. As a consequence,
they can not capture the interactions between the different dimensions of the relation
between firm and financiers, which are both unique and central to venture capital
financing38. In general, the efficiency of venture capital arrangements crucially depends
on the interactions between contracting features (both in terms of cash flow claims and in
terms of control rights), and an active screening, monitoring and assisting role on the side
of the venture capitalist. In order to fully grasp the richness of venture capital financing
arrangements these interactions need to be explicitly taken into account. Although this
would make the analysis of formal models in venture capital much more complex, such an
approach may also increase our understanding of the differences in the informational roles
of venture capitalists and more traditional financing sources (e.g.banks) in the financing of

38

Exceptions are Chan, Siegel and Thakor (1990), Hellmann (1993) and Repullo and Suarez (1998). As
discussed in Section 3 of this chapter Chan, Siegel and Thakor simultaneously derive different contractual
features in venture capital arrangements (including the disproportionate allocation of control to the venture
capitalist). Hellmann (1993) and Repullo and Suarez (1998) combine the monitoring and assistance role of
the venture capitalist with several contracting issues.
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specific types of firms or investment projects. From a more technical point of view,
interesting insights can be expected to arise from the analysis of models that endogenize
both the entrepreneur's incentives and the venture capitalist's incentives to produce
information on the entrepreneur and to provide assistance (see e.g. Chan, Siegel and
Thakor (1990) and Repullo and Suarez (1998)).
Second, even though the existing literature has given considerable attention to the
stage financing feature of venture capital financing, so far we lack a full understanding of
the dynamics of the financing choices made by an entrepreneurial firm at different stages
of its lifecycle. In particular, it would be interesting to find out how differences in
informational and incentive problems that occur over time interact with the firm's
financing choices and the financing contracts that are used.
Third, the venture capitalist's exit strategy has received very little attention. For
example, it is not clear what the main factors are that determine the firm's and the venture
capitalist's choice between different exit alternatives (IPO or sale of the firm to another
company), and how this affects the allocation of cash flow rights and control rights in
earlier financing stages. We will return to this issue later.
On the supply side, the existing venture capital literature focuses mainly on the
organization of venture capital funds, and on the relation between fund managers (venture
capitalists) and venture capital investors. This literature addresses empirically how the
design of the legal and organizational structure of venture capital firms and the structure
of compensation contracts can mitigate informational and incentive problems within those
firms. Although an efficient resolution of these problems could directly increase investors'
willingness to provide risk capital in the economy, we have not explored this issue further.
Instead, we focused on the relation between entrepreneurs and venture capitalists, and
examined how informational and incentive problems between these parties could be
mitigated by the use of venture capital arrangements. Our analysis of the supply side of
the market for risk capital focused on the resolution of frictions in the supply of risk
capital to entrepreneurial firms through government intervention. So far, this important
issue has been largely unexplored. These frictions in the supply of risk capital could be
caused by inefficiencies in the intermediation process, but also by several other reasons
(see Section 2). Our analysis therefore is relevant, even if we abstract from the existence
of informational and incentive problems between venture capitalists and their investors.
In order to develop a better understanding of venture capital financing, however, it
would be useful to expand our scope in this respect. Most of the recent research on
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agency issues in venture capital examines the contracting technology between entrepreneurs and venture capitalists or between venture capitalists and investors separately, and
takes the narrow perspective of analyzing agency problems in isolation from other realities
of the venture capital process. The relationship between a venture capitalist and an
entrepreneur however can be expected to be affected by the relationship between the
venture capitalist and his investors. This interaction should be explored further in future
work39. In this respect it is also interesting to investigate how the venture capitalist's
effort incentives can be optimized by performance based compensation.
Our analysis of the different measures of government intervention in Section 4 and
Section 5 has offered valuable insights in the incentive effects and the supply of entrepreneurial activity associated with each policy instrument. It also allows us to interpret and
evaluate the observed practice in the Dutch market for venture capital. However, our
model can not explain why a relatively similar design of public policy measures aimed at
stimulating the supply of risk capital in different countries has affected the availability of
financing to start-up firms in such different ways. As indicated in footnote 1 and footnote
11, in particular the difference between the US (and the UK) and Continental Europe is
striking in this respect. Even though a sufficient amount of risk capital seems to be
available, too little capital flows in the direction of technological start-up firms. Potential
explanations for this phenomenon again take us back to the design of the financial sector
in the respective economies. As argued by Black and Gilson (1999) the attractiveness of
financing start-up companies may be linked to the development of the stock market in an
economy. A well-developed stock market guarantees better exit possibilities for the
venture capitalist, and thus increases his willingnes to invest in these start-up firms. In this
light the recent initiatives that have been taken in Europe to facilitate exit possibilities for
venture capitalists (e.g. EASDAQ) may have a favorable impact on (the financing of)
technological innovation.

39

To our knowledge, only Gompers (1996) has recognized this interaction explicitly. This empirical
paper finds that young venture capital firms tend to take companies public earlier than older venture capital
firms, in order to develop a reputation and successfully raise capital for new funds. This phenomenon, also
known as grandstanding, results in a higher degree of underpricing in IPOs.
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APPENDIX
Proof of Result 1: Note that in the case of full information the interest rate r set by the
capital supplier for a project with a success probability p would equal 1/p in a competitive
capital market. It can easily be seen that this interest rate would result in the first best
project choice p*. In the case of full information (and thus e = l ) furthermore all entrepreneurs with k<k* would exert search effort. Since the market for risk capital is not fully
competitive the interest rate charged by the capital supplier in case of outside financing
would equal r=(l+R)p" 1 . At this interest rate entrepreneurs will only invest if p[X-r] >
0, i.e. if p > (1+R)X_1 = p > p*. This implies underinvestment in good quality
projects. Given this investment strategy the entrepreneur invests in search effort if
k + e p[X-r]dp > 0 . This condition holds if k = k(e) < k(e)= e p[X-r]dp

Observe that since

e p[X-r]dp < ef[pX-l]dp <

f[pX-l]dp

it can easily be

seen that k(e)<k* for all e G [0,1]. The level of search effort exerted by the entrepreneur
in case of outside financing therefore is lower than first best. Finally, by taking the first
order derivative of k(e) with respect to e it can easily be seen that k(e) is increases
monotonically with e. That completes the proof.
D
Proof of Result 2: Let ê be the level of screening effort which maximizes (1). This effort
level then should satisfy the first order condition (l-p)R - C'(e) = 0. Effort level ê is
feasible if and only if the capital supplier's zero profit constraint is satisfied, i.e. if C(ê)è"'
< (l-p)R = C. Since C(e) is convex it can easily be seen that C(e)e_1 is monotonically
increasing in e. Two cases now can be considered. First, if C(ê)ê' < C the capital
supplier makes at least zero profit at his optimal level of screening effort. Entrepreneurs,
anticipating the effort choice ê, will now invest in search effort if k<k(ê)=k. If C(ê)ê~'
> C, however, the capital supplier is forced to choose screening effort ë < ê , with ê
satisfying C(ê)ê_1 = C (corner solution). Since k(e) increases monotonically in e this
implies that only entrepreneurs with k<k(ê)<k(ê) would invest in search effort. That
completes the proof.
D
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Proof of Result 3: If C(ê)ê' < C a lump sum government subsidy does not increase the
level of screening effort chosen by the capital supplier, and thus would not affect the
number of projects undertaken in the economy. Thus all entrepreneurs with k<k(ê)=k
would invest in innovation. If the costs of screening are higher, i.e. if C(ê)ê~' > C, the
feasible level of screening effort exerted by the capital supplier equals ê < ê . In this case a
lump sum government subsidy would make the capital supplier's zero profit condition less
binding, thus allowing higher screening effort. The maximum attainable level of e equals
ê. In this case the measure of entrepreneurs entering the capital market equals K and y
equals C(ê)ê' - C = y. That completes the proof.
•
Proof of Result 4: If the government subsidy is proportional to the capital supplier's
i

screening costs his optimization problem is given by Max e | (pxr-l)dp - (l-ô)C(e)

subject to this expression being larger than or equal to zero. The optimal effort level ë(ô)
in this case satisfies the first order condition (l-p)R - (l-ô)C'(ê(ô)) = 0, with ë(<5)>ê for
all 6G(0,1). This effort level is feasible if it satisfies the capital supplier's zero profit
constraint, i.e. if C(ë(ô))ë(ô)' < (l-p)R(l-ô) 1 = C(l-Ô)1. If C(ë(ô))ë(ô)-' > C(l-Ô)"1 the
capital supplier would make negative profits if he chooses effort level ë(ô). He therefore
chooses the effort level ê(ô)<ê(ô) which yields him zero expected profits. Due to the
convexity of the function C(e)e_1 the corner solution ë(<5) is always larger than the break
even effort ê in the absence of a government subsidy. The entrepreneur now invests in
innovation for all k<k(ê(ô)) if C(ê(ô))ë(ô)'' < (l-p)R(l-ô) 1 and for k<k(ê(ô)) if
C(ë(ô))ê(ô)"1 > C(l-ô)"1. The measure of entrepreneurs who search projects thus increases. That completes the proof.
•
Proof of Result 5: In order to proof this result we compare the capital supplier's zero
profit constraints for a lump sum subsidy and a proportional subsidy respectively. Define
ê(y) as the corner solution of the capital supplier's optimization problem in the case of a
lump sum subsidy. Dependent on the parameter values for p, R, y and 6, different cases
can be distinguished. If C(ê(ô))ê(ô) < C, then ê(ô)>ê for all <5G(0,1). If C(ë)ëA < C
and C < C(ë(ô))ë(<5) < C(l-Ô)1, then ê(ô)>ê for all .56(0,1). If C(ê)ê-' < C and
C(ë(ô))ë(<5) > C(l-Ô)1, then ê(Ô)>ê for all ÔG(0,1). If C < C(ê)ê-' < C+^ê"1 and
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C(ê(ô))ë(6) < C(l-Ô)"1, then ë(ô)>ê for ail ÔG(0,1) and 7 > 0 . If C < C(ê)ê"' < C+Yê"1
and C(ë(ô))ë(ô) > C(l-Ô)1, then è(<5)>ê if 5 >

C(e)

"eC
C(e)

. If C(ê)ê-' > C+Ye"1 and

C(ë(ô))ë(ô) < C(l-Ô)1, then ê(ô)>ê(y) for ail ôG(0,l) and -y>0. Finally, if C(e)e' >
C+Tê"1 and C(ë(ô))ë(ô) > 0(1-5)', then ë(ô)>ë(-y) if ô> - ^
. Now define
C+Yê"1
*v

ô = Max [ -J— ,
C+7

0(e\
v -êC

'
C(ê)

]. Then it follows directly that a proportional government

subsidy improves screening effort if ô>ô. Finally, it can easily be seen that ô€(0,l).
That completes the proof.
•
Proof of Result 6: In the case of a proportional loss-sharing arrangement the interest rate
charged by the capital supplier equals r(p) = (l+R)[p+(l-p)p]"'. Given this interest rate,
an entrepreneur would want to undertake his investment project if r(p)<X, i.e. if p>p(p)
=

— . From partially differentiating p(p) with respect to p it can easily be seen
(1 -p)X

that p(p) decreases monotonically in p if X > l + R . Furthermore, it is clear that p(p)<p
R
for all p€=(0,l). Define p* as

. Then we can easily derive that p(p*)=p*. Further-

more, since X > l + R it follows that p*£(0,l). Therefore, there exists an optimal
proportion of risk sharing for which first best investment efficiency could be obtained. If
p<p* underinvestment persists, since p(p)>p*. If p>p', p(p)<p* and the entrepreneur
would invest in negative NPV projects (overinvestment). Note finally that with p = l the
capital supplier's loan becomes essentially riskfree. The corresponding interest rate that he
charges then equals the riskfree rate 1+R. If X > l + R the entrepreneur then always
would want to invest. If X < l + R on the other hand, the entrepreneur would never want
to invest. This corresponds with the market failure argument presented in Result 1. That
completes the proof.
D

219

Proof of Result 7: With a proportional loss-sharing arrangement the capital supplier's
optimization problem is given by

Max e f ([p+(l-p)p] xr(p)-l)dp - C(e) , subject to
e

An

this expression being non-negative. The corresponding first order condition is given by (1p(p))R - C'(ê(p)) = 0. Since p(p)<p for all p£(0,l) it follows immediately that ê(p)>ê
i

for all p € ( 0 , l ) . An entrepreneur now invests in search effort if -k + ê(p) [ p[X-r(p)]dp

> 0, i.e. if k < k(ê(p)) = ê(p)

p[X-r(p)]dp . It can easily be seen that k(ê(p))>k for

all pG(0,l). The optimization problem described above however is only relevant if the
loss-sharing arrangement does not increase the capital supplier's willingness to extend
financing to the entrepreneur in the absence of information production (screening). As will
be shown in Result 8, this would be the case if X<2(1 +p)~l. That completes the proof. D
Proof of Result 8: An entrepreneur who searches an investment project always seeks
financing from the capital supplier. If the capital supplier is uninformed (or equivalently,
doesn't learn from his screening) he therefore assigns a success probability E(p) to the
project, which equals the unconditional mean of the uniform distribution U[0,1]. In the
absence of a government guarantee E(p) equals lA. Since we have imposed that X < 2 , this
implies that the capital supplier would not be willing to finance a project if he doesn't
receive a sufficiently informative signal with respect to the project's quality. In the
presence of a loss-sharing arrangement with a proportion p the capital supplier's unconditional assessment of the probability of repayment would equal E(p)+(1-E(p))p =
•/2(1+p). Financing the project in the absence of an informational signal then becomes
attractive if and only if V£(l+p)X>l, i.e. if X>2(l+p)"'. The capital supplier's
1

optimization problem now rewrites to

Max
dax [ [pXr(p)-l]dp
[pXr(
- C(e) . From this it can
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easily be seen that e(p)=0. That completes the proof.

D

Proof of Result 9: In the presence of a government guarantee in combination with cosharing of risk, the interest rate v(p,4>) that a capital supplier charges an entrepreneur
1 +R
equals

>r(p)- Since entrepreneurs now only want to invest if
p + (l-p)p(l-4>)

p > p(p,<f>) = —-——-——
[l-p(l-<f>)]X

lar, if 4> = 4>*—

p p

P

>p(p) for p>p\ overinvestment is reduced. In particu-

= 1_

the entrepreneur's first best project choices could
p(X-l)

be implemented, i.e. p(p,<£)=p*. Furthermore, for 4>>0 the interval of values of X for
which the capital supplier would want to finance projects in the absence of an informative
signal with respect to their quality changes from (2(1 +p)_1,2) to (2(l+p(l-<^)))"1,2), and
thus becomes smaller. This improves the capital supplier's incentives to screen (see also
the proof of Result 8). The measure of negative NPV projects that the capital supplier is
willing to finance thus decreases. That completes the proof.
G
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SUMMARY
In this dissertation we have explored an important and long-standing issue in
finance research, namely: how do corporations finance themselves, and in particular, how
is this driven by the specific roles of different types of capital suppliers in the financial
market? We presented four theoretical essays on the interface of corporate finance and
financial intermediation, which addressed this question from both a demand and a supply
perspective. Our analysis in these essays built on concepts of information economics, and
specifically game theory. In the first two essays (Chapter 2 and Chapter 3) we analyzed
the main determinants of a firm's choice of contract type and funding source. In the third
and the fourth essay (Chapter 4 and Chapter 5) we focused on the optimal organization
and structure of financial intermediaries and the financial sector in an economy. Below we
will briefly summarize the main insights, contributions and implications of our analysis.
In Chapter 2 ('Information Asymmetry in Financial Markets: Implications for
Financial Contracting and the Firm's Funding Source Choice') we reviewed the key
insights developed in the modern corporate finance and financial intermediation literature,
which analyzes the consequences of the existence of asymmetric information between
firms and financiers for a firm's investment and financing decisions and for the functioning of financial markets. We designed a simple, uniform model structure in order to
illustrate the investment distortions that may arise due to informational problems and their
potential solutions. We presented solutions in two dimensions: the firm's choice of
financial contract and the firm's funding source choice. We consequently linked the
proposed solutions to informational problems to specific firm characteristics, and derived
conclusions with respect to the main determinants of a (borrowing) firm's financing
choice. Our main findings are summarized in the Tables 1 through 4 in Chapter 2. Our
analysis pointed at the potential existence of certain frictions in the funding of specific
types of firms. In particular, we argued that small, new and information-problematic firms
with highly specific (or intangible) assets may face significant problems in obtaining
external financing, and thus are subject to underinvestment problems and market failure.
In Chapter 3 ('Discretion in Bank Contracts and the Firm's Funding Source
Choice between Bank and Financial Market Financing') we provided a rationale for the
use of flexibility and discretion in bank contracts. The basic idea that we developed in this
chapter is that discretionary contracts allow banks which produce information on borrowers to optimally condition (or 'fine-tune') the contract terms of their loans on non223

verifiable (and thus non-contractible) information obtained from monitoring. This
argument is in line with the important ongoing discussion in economic theory on rules
versus discretion, where discretion allows for more informative decision-making based on
more subtle - potentially non-contractible - information. An optimal information flow is
crucial for sustaining discretionary contracts. Since higher quality banks can be expected
to receive better information from monitoring than lower quality banks, the benefits of
discretion will depend on the expected quality or reputation of the bank. We designed a
model structure in order to formalize this intuition and analyzed a borrowing firm's
investment and funding source decisions in this context. We showed that better quality
borrowers prefer discretionary contracts offered by higher quality banks. Lower quality
borrowers have no option other than to mimic the high quality borrower's contract choice
in a pooling equilibrium. Our analysis has implications for a borrower's funding source
choice and his choice of investment projects. We showed that discretion in bank contracts
may enhance both ex ante and ex post investment efficiency on the side of the borrower.
This suggests a link between the type of a firm's investment projects and its financing
choices. We also emphasized a link between the quality of the banking system, the level
of information production by banks and the types of contracts offered in an economy,
and - more importantly - the competitive position of banks vis-à-vis financial markets. In
particular, we have shown that the use of discretionary bank contracts increases the
market share of banks vis-à-vis financial markets for better quality borrowers in a
competitive credit market. Finally, we argued that the benefits of long-term discretionary
bank contracts cannot be mimicked through the use of short-term financing.
In Chapter 4 ('Market Discipline and Incentive Problems in Conglomerate Banks')
we analyzed the optimal conglomeration of bank activities. We focused on market
discipline and internal incentives as key factors in determining the overall risk and
decisions of financial institutions. In particular, we argued that internal incentives and also
the effectiveness of market discipline differ dependent on whether divisions operate standalone or as part of a conglomerate. The argument that we developed in this chapter is that
conglomeration results in less transparency and therefore reduces the effectiveness of
market discipline. That is, the pooled funding cost of a conglomerate bank only partially
reflects each bank division's risk choices. This may induce cross-subsidization and freeriding between divisions, since each division does not fully internalize the consequences of
its own actions. On a positive note, the divisions in a conglomerate bank co-insure each
other. This results in potential diversification benefits. We designed a model structure in
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which we captured this tradeoff and identified two determinants of the optimal organizational structure of banks: the degree of market discipline (or transparency) that a bank
division would be subject to if it operated stand-alone, and the degree of competition in
the market in which the division operates. We showed that effective market discipline
reduces the potential benefits of conglomeration. With ineffective market discipline of
stand-alone activities conglomeration would further undermine market discipline, but may
nevertheless be beneficial if the diversification benefits are sufficiently large. This is the
case when competitive rents are low. A more competitive environment therefore may
induce conglomeration. In an extension of our model we have shown that the benefits of
conglomeration can be improved upon by an effectively designed internal cost of capital
allocation mechanism. We furthermore argued that, due to precommitment problems,
stand-alone divisions cannot mimic the optimality of conglomeration through the use of
incentive contracts. We finally generalized our model in order to analyze the potential
conflict between transaction- and relationship-oriented banking activities in modern
banking. Here our focus was on the issue of the optimal organizational structure of
proprietary trading activities in banks. In this context we showed that excess risk taking in
proprietary trading activities may undermine relationship-specific activities and increase
the cost of capital for a bank at large.
In Chapter 5 ('Issues in Venture Capital Financing') finally we analyzed the
market for venture capital as a financing source for entrepreneurial firms. We considered
the institutional design of the venture capital market and reviewed the (scant) recent
theoretical literature which analyzes the informational roles of venture capitalists as
financial intermediaries and the distinct contractual features of venture capital arrangements. We designed a simple model structure in order to show that informational
problems and/or frictions on the supply side of the market for venture capital may result
in an undersupply of entrepreneurial activity in the economy, and thus may warrant
government intervention. In this context we analyzed the impact of different measures of
government intervention on an entrepreneur's incentives to exert innovative effort and on
a capital supplier's incentives to produce information and to develop expertise in financing
entrepreneurial firms. In the last part of the chapter we discussed and evaluated recent
Dutch measures of government intervention aimed at stimulating the supply of risk capital
in the context of our model. Our main conclusion is that public intervention in the capital
market is most effective if it is accompanied by significant private sector involvement.
This guarantees co-sharing of risk and also induces some market discipline.
225

REFERENCES
Admati, A. and P. Pfleiderer, 'Robust Financial Contracting and the Role of Venture
Capitalists', Journal of Finance 49, 1994, 371-402.
Akerlof, G., 'The Market for 'Lemons', Quality Uncertainty and the Market Mechanism',
Quarterly Journal of Economics 84, 1970, 488-500.
Allen, F., 'The Changing Nature of Debt and Equity: A Financial Perspective', Working
Paper, Wharton, 1989.
Allen, F., 'Stock Markets and Resource Allocation', in Capital Markets and Financial
Intermediation, C. Mayer and X. Vives (eds.), Cambridge University Press, 1993, 81107.
Allen, F. and D. Gale, Financial Innovation and Risk Sharing, MIT Press, Cambridge,
1995.
Allen, F. and D. Gale, 'Financial Markets, Intermediaries, and Intertemporal Smoothing',
Journal of Political Economy 105, 1997, 523-546.
Allen, F. and D. Gale, 'Diversity of Opinion and Financing of New Technologies',
Journal of Financial Intermediation 8, 1999, 68-89.
Allen, F. and S. Morris, 'Finance Applications of Game Theory', Working Paper,
Wharton Financial Institutions Center, 1998.
Allen, F. and A. Winton, 'Corporate Financial Structure, Incentives and Optimal Contracting', in Handbook of Operations Research and Management Science (Vol. 9): Finance, V.
Macsimovic and W. Ziemba (eds.), Elseviers, North-Holland, 1995, 693-721.
Allen, J., 'Capital Markets and Corporate Structure: The Equity Carve-Outs of Thermo
Electron', Journal of Financial Economics 48, 1998, 99-124.
Aron, D., 'Ability, Moral Hazard, Firm Size and Diversification', Rand Journal of
Economics 19, 1988, 72-87.
Bagwell, L. and P. Fulghieri, 'Synergies and Internal Agency Conflicts: The DoubleEdged Sword of Mergers', Discussion Paper, Center for Economic Policy Research,
1997.
Banks, J. and J. Sobel, 'Equilibrium Selection in Signalling Games', Econometrica 55,
1987, 647-661.

227

Barry, C , 'New Directions in Research on Venture Capital Finance', Financial Management 23, 1994, 3-21.
Bergemann, D. and U. Hege, 'Venture Capital Financing, Moral Hazard and Learning',
Journal of Banking and Finance 22, 1998, 703-735.
Berger, A., A. Kashyap and J. Scalise, 'The Transformation of the US Banking Industry:
What a Long Strange Trip It Has Been', Brookings Papers on Economic Activity 2, 1995,
55-218.
Berger, A. and G. Udell, 'Universal Banking and the Future of Small Business Lending',
Working Paper, New York University, 1995.
Berger, A. and G. Udell, 'The Economics of Small Business Finance: The Role of Private
Equity and Debt Markets in the Financial Growth Cycle', Journal of Banking and Finance
22, 1998, 613-673.
Berger, P. and E. Ofek, 'Diversification's Effect on Firm Value', Journal of Financial
Economics 37, 1995, 39-65.
Berglöf, E., 'A Control Theory of Venture Capital Finance', Journal of Law, Economics
and Organization 10, 1994, 447-471.
Berkovitch, E. and S. Greenbaum, 'The Loan Commitment as an Optimal Financing
Contract', Journal of Financial and Quantitative Analysis 26, 1990, 83-95.
Berlin, M. and L. Mester, 'Debt Covenants and Renegotiation', Journal of Financial
Intermediation 2, 1992, 94-133.
Bester, H., 'Screening versus Rationing in Credit Markets with Imperfect Information',
American Economic Review 75, 1985, 850-855.
Bhattacharya, S., 'Imperfect Information, Dividend Policy, and the 'Bird in the Hand'
Fallacy', Bell Journal of Economics 10, 1979, 259-270.
Bhattacharya, S., Boot, A. and A. Thakor, 'The Economics of Bank Regulation', Journal
of Money, Credit and Banking 30, 1998, 745-770.
Bhattacharya, S. and G. Chiesa, 'Proprietary Information, Financial Intermediation, and
Research Incentives', Journal of Financial Intermediation 4, 1995, 328-357.
Bhattacharya, S. and A. Thakor, 'Contemporary Banking Theory', Journal of Financial
Intermediation 3, 1993, 2-50.

228

Black, B. and R. Gilson, 'Venture Capital and the Structure of Capital Markets: Banks
versus Stock Markets', Journal of Financial Economies 47, 1998, 243-277.
Black, B. and R. Gilson, 'Does Venture Capital Require an Active Stock Market?',
Journal of Applied Corporate Finance, 1999, 36-48.
Bolton, P. and D. Scharfstein, 'Optimal Debt Structure and the Number of Creditors',
Journal of Political Economy 104, 1996, 1-25.
Boot, A. and S. Greenbaum, 'Bank Regulation, Reputation and Rents: Theory and Policy
Implications', in Capital Markets and Financial Intermediation, C. Mayer and X. Vives
(eds.), Cambridge University Press, 1993, 262-285.
Boot, A. and S. Greenbaum, 'The Future of Banking: What Should Corporate America
Expect?', Business Week Executive Briefing 8, 1995.
Boot, A., S. Greenbaum and A. Thakor, 'Reputation and Discretion in Financial Contracting', American Economic Review 83, 1993, 1165-1183.
Boot, A., J. Ligterink and A. Schmeits, 'De Kostenvoet van Vreemd Vermogen in
Internationaal Perspectief', Research Report, University of Amsterdam, 1997.
Boot, A., J. Ligterink and A. Schmeits, 'De Vermogenskostenvoet van Ondernemingen in
Internationaal Perspectief', Working Paper, University of Amsterdam, 1999.
Boot, A., T. Milbourn and A. Thakor, 'The Theory of Security Design', in The Handbook of Equity Derivatives, J.C. Francis, W.W. Toy, J.G. Whittaker (eds.), Irwin, 1995,
636-660.
Boot, A., T. Milbourn and A. Thakor, 'A Theory of Optimal Scale and Scope Based on
Informational Uncertainty and Learning', Working Paper, University of Amsterdam,
1999.
Boot, A. and A. Schmeits, 'Public Intervention in Capital Markets: The Case of the
Netherlands', Research Report, University of Amsterdam, 1996.
Boot, A. and A. Schmeits, 'Overheidsingrijpen in de Industriefinanciering', Economisch
Statistische Berichten 81, 1996, 928-932.
Boot, A. and A. Schmeits, 'Market Discipline and Incentive Problems in Conglomerate
Banks', Discussion Paper, Center for Economic Policy Research, 1998.
Boot, A. and A. Schmeits, 'Challenges in Competitive Banking: A Theoretical Perspective', Research in Economics 52, 1998, 255-270.
229

Boot, A. and A. Thakor, 'Security Design', Journal of Finance 48, 1993, 1349-1378.
Boot, A. and A. Thakor, 'Financial System Architecture', Review of Financial Studies 10,
1997, 693-733.
Boot, A. and A. Thakor, 'Can Relationship Banking Survive Competition?', Working
Paper, University of Amsterdam, 1998.
Boot, A., A. Thakor and G. Udell, 'Competition, Risk Neutrality and Loan Commitments', Journal of Banking and Finance 11, 1987, 449-471.
Boot, A., A. Thakor and G. Udell, 'Secured Lending and Default Risk: Equilibrium
Analysis, Policy Implications and Empirical Results', Economic Journal 101, 1989, 458473.
Boot, A., A. Thakor and G. Udell, 'Credible Commitments, Contract Enforcement Problems and Banks; Intermediation as a Credibility Assurance', Journal of Banking and
Finance 15, 1991, 605-632.
Boot, A. and P. Verheyen, Financiering en Macht; Van Financiële Structuur tot Beheersstructuur, Kluwer Bedrijfsinformatie, 1998.
Carey, M., S. Prowse, J. Rea and G. Udell, 'The Economics of Private Placements: A
New Look', Financial Markets, Institutions and Instruments 2, 1993.
Chan, Y., 'On the Positive Role of Financial Intermediation in the Allocation of Venture
Capital in a Market with Imperfect Information', Journal of Finance 38, 1983, 1543-1568.
Chan, Y., S. Greenbaum and A. Thakor, 'Information Reusability, Competition and Bank
Asset Quality', Journal of Banking and Finance 10, 1986, 243-254.
Chan, Y., D. Siegel and A. Thakor, 'Learning, Corporate Control and Performance
Requirements in Venture Capital Contracts', International Economic Review 31, 1990,
365-381.
Chiesa, G., 'Debt and Warrants: Agency Problems and Mechanism Design', Journal of
Financial Intermediation 2, 1992, 236-254.
Cho, I. and D. Kreps, 'Signalling Games and Stable Equilibria', Quarterly Journal of
Economics 102, 1987, 179-221.
Claessens, S., S. Djankov, J. Fan and L. Lang, 'Diversification and Efficiency of
Investment by East Asian Companies', Working Paper, World Bank and University of
Chicago, 1998.
230

Cornelli, F. and O. Yosha, 'Stage Financing and the Role of Convertible Debt', Working
Paper, London Business School, 1997.
Daley, L., V. Mehrotra and R. Sivakumar, 'Corporate Focus and Value Creation:
Evidence from Spinoffs', Journal of Financial Economics 45, 1997, 257-281.
De Lange, M., Essays on the Theory of Financial Intermedation, Dissertation, University
of Amsterdam, 1992.
DeAngelo, H. and R. Masulis, 'Optimal Capital Structure under Corporate and Personal
Taxation', Journal of Financial Economics 8, 1980, 453-466.
Dewatripont, M. and E. Maskin, 'Credit and Efficiency in Centralized and Decentralized
Economies', Review of Economic Studies 62, 1995, 541-555.
Diamond, D., 'Financial Intermediation and Delegated Monitoring', Review of Economic
Studies 51, 1984, 393-414.
Diamond, D., 'Reputation Acquisition in Debt Markets', Journal of Political Economy 97,
1989, 828-862.
Diamond, D., 'Monitoring and Reputation: The Choice between Bank Loans and Directly
Placed Debt, Journal of Political Economy 99, 1991, 689-721.
Diamond, D., 'Seniority and Maturity of Debt Contracts', Journal of Financial Economics
33, 1993, 341-368.
Flannery, M., 'Asymmetric Information and Risky Debt Maturity Choice', Journal of
Finance 41, 1986, 19-37.
Flannery, M., 'Debt Maturity and the Deadweight Costs of Leverage; Optimally Financing Banking Firms', American Economic Review 84, 1994, 320-331.
Flannery, M., J. Houston and S. Venkataraman, 'Financing Multiple Investment Projects',
Financial Management 22, 1993, 161-172.
Freixas, X. and J. Rochet, The Microeconomics of Banking, MIT Press, Cambridge,
1997.
Fulghieri, P. and D. Lukin, 'Information Production, Dilution Costs and Optimal Security
Design', Working Paper, Insead, 1999.
Gale, D. and M. Hellwig, 'Incentive-Compatible Debt Contracts: The One-Period
Problem', Review of Economic Studies 52, 1985, 647-663.
231

Gertner, R., D. Scharfstein and J. Stein, 'Internal versus External Capital Markets',
Quarterly Journal of Economics 109, 1994, 1211-1230.
Gibbons, M., A Primer in Game Theory, Prentice Hall, 1992.
Gibbons, R., 'An Introduction to Applicable Game Theory', Journal of Economie
Perspectives 11, 1997, 127-149.
Gompers, P., 'Optimal Investment, Monitoring, and the Staging of Venture Capital',
Journal of Finance 50, 1995, 1461-1490.
Gompers, P., 'Grandstanding in the Venture Capital Industry', Journal of Financial
Economics 42, 1996, 133-156.
Gompers, P., 'Ownership and Control in Entrepreneurial Firms: An Examination of
Convertible Securities in Venture Capital Investments', Working Paper, Harvard Business
School, 1997.
Gompers, P. and J. Lerner, 'Does Venture Capital Spur Innovation?', Working Paper,
Harvard Business School, 1997.
Gompers, P. and J. Lerner, 'Venture Capital', Working Paper, Harvard Business School,
1998.
Gorman, M. and W. Sahlman, 'What do Venture Capitalists Do?', Journal of Business
Venturing 4, 1989, 231-248.
Gorton, G. and J. Kahn, 'The Design of Bank Loan Contracts, Collateral and Renegotiation', Working Paper, Rodney L. White Center for Financial Research, Wharton, 1996.
Gorton, G. and G. Penacchi, 'Financial Intermediaries and Liquidity Creation', Journal of
Finance 45, 1990, 49-72.
Green, R., 'Investment Incentives, Debt and Warrants', Journal of Financial Economics
13, 1984, 115-136.
Greenbaum, S. and A. Thakor, Contemporary Financial Intermediation, The Dryden
Press, 1995.
Grossman, S. and O. Hart, 'Takeover Bids, the Free-Rider Problem and the Theory of the
Corporation', Bell Journal of Economics 11, 1980, 42-64.
Grossman, S. and O. Hart, 'An Analysis of the Principal-Agent Problem', Econometrica
51, 1983, 7-45.
232

Grossman, S. and O. Hart, 'The Costs and Benefits of Ownership: A Theory of Vertical
and Lateral Integration', Journal of Political Economy 94, 1986, 691-719.
Grossman, S. and J. Stiglitz, 'On the Impossibility of Informationally Efficient Markets',
American Economic Review 70, 1980, 393-408.
Harris, M. and A. Raviv, 'Optimal Incentive Contracts with Imperfect Information',
Journal of Economic Theory 20, 1979, 231-259.
Harris, M. and A. Raviv, 'The Theory of Capital Structure', Journal of Finance 46,
1991, 297-355.
Harris, M. and A. Raviv, 'The Capital Budgeting Process: Incentives and Information',
Journal of Finance 51, 1996, 1139-1174.
Harris, M. and A. Raviv, 'Capital Budgeting and Delegation', Working Paper, University
of Chicago, 1997.
Hart, O., Firms, Contracts and Financial Structure, Oxford University Press, 1995.
Hart, O. and J. Moore, 'Property Rights and the Value of the Firm', Journal of Political
Economy 98, 1990, 1119-1158.
Haugen, R. and L. Senbet, 'Bankruptcy and Agency Costs: Their Significance to the
Theory of Optimal Capital Structure', Journal of Finance 33, 1978, 383-393.
Hellmann, T., 'Financial Structure and Control in Venture Capital', Working Paper,
Stanford University, 1993.
Hellmann, T., 'The Allocation of Control Rights in Venture Capital Contracts', Rand
Journal of Economics 29, 1998, 57-76.
Hellwig, M., 'Financial Intermediation and Corporate Finance', in European Financial Integration, A. Giovanni and C. Mayer (eds.), Cambridge University Press, 1991, 35-63.
Holmström, B., 'Moral Hazard and Observability', Bell Journal of Economics 10, 1979,
74-91.
Holmström, B., 'Moral Hazard in Teams', Bell Journal of Economics 13, 1982, 324-340.
Holmström, B. and P. Milgrom, 'Regulating Trade among Agents', Journal of Institutional and Theoretical Economics 146, 1990, 85-105.
Holmström, B. and J. Tirole, 'Transfer Pricing and Organizational Form', Journal of
233

Law, Economics and Organization 6, 1991, 201-228.
Holmström, B. and J. Tirole, 'Market Liquidity and Performance Monitoring', Journal of
Political Economy 101, 1993, 678-709.
Hoshi, T., A. Kashyap and D. Scharfstein, 'Corporate Structure, Liquidity, and Investment: Evidence from Japanese Industrial Groups', Quarterly Journal of Economics 106,
1991, 33-60.
Houston, J. and C. James, 'Do Bank Internal Capital Markets Promote Lending?', Journal
of Banking and Finance 22, 1998, 899-918.
Itoh, H., 'Incentives to Help in Multi-Agent Situations', Econometrica 59, 1991, 611-636.
Jaggia, P. and A. Thakor, 'Firm-Specific Human Capital and Optimal Capital Structure',
International Economic Review 35, 1994, 217-235.
James, C , 'On the Uniqueness of Bank Loans', Journal of Financial Economics 19, 1987,
217-235.
Jensen, M., 'Agency Costs of Free Cash Flow, Corporate Finance and Takeovers',
American Economic Review 76, 1986, 323-329.
Jensen, M. and W. Meckling, 'Theory of the Firm: Managerial Behavior, Agency Costs
and Ownership Structure', Journal of Financial Economics 3, 1976, 305-360.
Kahn, C , 'Project Choice, Moral Hazard, and Optimal Subsidiary Structure for Intermediaries', Working Paper, University of Illinois, 1992.
Khanna, T. and K. Palepu, 'Why Focused Strategies May Be Wrong for Emerging
Markets', Harvard Business Review 75, 1997, 41-50.
Kraus, A. and R. Litzenberger, 'A State-Preference Model of Optimal Financial Leverage', Journal of Finance 28, 1973, 911-922.
Kreps, D,, A Course in Microeconomic Theory, Princeton University Press, 1990.
Kreps, D. and R. Wilson, 'Sequential Equilibrium', Econometrica 50, 1982, 863-894.
Kyle, A., 'Continuous Auctions and Insider Trading', Econometrica 53, 1985, 1315-1335.
Lamont, O., 'Cash Flow and Investment: Evidence from Internal Capital Markets',
Journal of Finance 52, 1997, 83-109.

234

Leiand, H. and D. Pyle, 'Informational Asymmetries, Financial Structure and Financial
Intermediation', Journal of Finance 32, 1977, 371-388.
Lerner, J., 'The Syndication of Venture Capital Investments', Financial Management 23,
1994, 16-28.
Lerner, J., 'The Government as Venture Capitalist: The Long-Run Impact of the SBIR
Program', Working Paper, Harvard Business School, 1997.
Lerner, J., 'Angel Financing and Public Policy: An Overview', Journal of Banking and
Finance 22, 1998, 773-783.
Levine, R., 'Stock Markets, Banks and Economic Growth', American Economic Review
88, 1998, 537-558.
Li, D. and S. Li, 'A Theory of Corporate Scope and Financial Structure', Journal of
Finance 51, 1996, 691-709.
Maksimovic, V. and G. Phillips, 'Optimal Firm Size and the Growth of Conglomerate and
Single-Industry Firms', Working Paper, University of Maryland, 1998.
Mayer, C , 'New Issues in Corporate Finance', European Economic Review 32, 1988,
1167-1189.
Merton, R., 'On the Pricing of Contingent Claims and the Modigliani-Miller Theorem',
Journal of Financial Economics 5, 1977, 241-249.
Meyer, M., P. Milgrom and J. Roberts, 'Organizational Prospects, Influence Costs, and
Ownership Changes', Journal of Economics and Management Strategy 1, 1992, 9-35.
Milbourn, T., 'The Executive Compensation Puzzle: Theory and Evidence', Working
Paper, London Business School, 1997.
Milgrom, P. and J. Roberts, 'Bargaining Costs, Influence Costs, and the Organization of
Economic Activity', in Perspectives on Positive Political Economy, J. Alt and K. Shepsle
(eds.), Cambridge University Press, 1990.
Miller, M., 'Debt and Taxes', Journal of Finance 32, 1977, 261-275.
Modigliani, F. and M. Miller, 'The Cost of Capital, Corporate Finance and the Theory of
Investment', American Economic Review 48, 1958, 261-275.
Modigliani, F. and M. Miller, 'Taxes and the Cost of Capital: A Correction', American
Economic Review 53, 1963, 433-443.
235

Myers, S., 'Determinants of Corporate Borrowing', Journal of Financial Economics 5,
1977, 147-175.
Myers, S., 'The Capital Structure Puzzle', Journal of Finance 39, 1984, 575-592.
Myers, S. and N. Majluf, 'Corporate Financing and Investment Decisions when Firms
Have Information that Investors Don't Have', Journal of Financial Economics 13, 1984,
187-221.
Nash, J., 'The Bargaining Problem', Econometrica 18, 1950, 155-162.
Noe, T., 'Capital Structure and Signalling Game Equilibria', Review of Financial Studies
1, 1988, 331-355.
O'Hara, M., Market Microstructure Theory, Blackwell Publishers, Cambridge, 1995.
Petersen, M., and R. Rajan, 'The Benefits of Lending Relationships: Evidence from Small
Business Data', Journal of Finance 49, 1994, 3-37.
Petersen, M. and R. Rajan, 'The Effect of Credit Market Competition on Lending
Relationships', Quarterly Journal of Economics 110, 1995, 407-443.
Rajan, R., 'Insiders and Outsiders: The Choice between Informed and Arm's-Length
Debt', Journal of Finance 47, 1992, 1367-1400.
Rajan, R. and S. Myers, 'The Paradox of Liquidity', Working Paper, University of
Chicago, 1997.
Rajan, R., H. Servaes and L. Zingales, 'The Diversification Discount and Inefficient
Investment', Working Paper, University of Chicago, 1998.
Rajan, R. and L. Zingales, 'The Tyranny of the Inefficient: An Enquiry into the Adverse
Consequences of Power Struggles', Working Paper, University of Chicago and National
Bureau of Economic Research, 1995.
Ramakrishnan, R. and A. Thakor, 'Information Reliability and a Theory of Financial
Intermediation', Review of Economic Studies 51, 1984, 415-432.
Ramakrishnan, R. and A. Thakor, 'Cooperation versus Competition in Agency', Journal
of Law, Economics and Organization 7, 1991, 248-283.
Rasmusen, E., Games and Information, Blackwell Publishers, 1996.
Ravid, A., 'On Interactions between Real and Financial Decisions', Financial Manage236

ment 17, 1988, 86-99.
Repullo, R. and J. Suarez, 'Venture Capital Finance: A Security Design Approach',
Working Paper, CEMFI, Madrid, 1998.
Ross, S., 'The Economic Theory of Agency: The Principal's Problem', American
Economic Review 63, 1973, 134-139.
Ross, S., 'The Determination of Financial Structure: An Incentive-Signalling Approach',
Bell Journal of Economics 8, 1977, 23-40.
Sabani, L., 'Market-Oriented versus Bank-Oriented Financial Systems: Incomplete
Contracts and Long-Term Commitments', Journal of International and Comparative
Economics 3, 1993, 279-307.
Sahlman, W., 'Aspects of Financial Contracting in Venture Capital', Journal of Applied
Corporate Finance 1, 1991, 23-36.
Sahlman, W., 'The Structure and Governance of Venture-Capital Organizations', Journal
of Financial Economics 27, 1990, 473-521.
Schipper, K. and A. Smith, 'A Comparison of Equity Carve-Outs and Seasoned Equity
Offerings: Share Price Effects and Corporate Restructuring', Journal of Financial
Economics 15, 1986, 153-186.
Scheepens, J., Financial Intermediation and Corporate Finance; An Analysis of Agency
Problems and Optimal Contracts, Dissertation, Tilburg University, 1995.
Scholtens, L., Towards a Theory of International Financial Intermediation, Dissertation,
University of Amsterdam, 1994.
Sharpe, S., 'Asymmetric Information, Bank Lending, and Implicit Contracts: A Stylized
Model of Customer Relationships', Journal of Finance 45, 1990, 1069-1087.
Shin, H. and R. Stulz, 'Are Internal Capital Markets Efficient?', Working Paper, Ohio
State University, 1997.
Shleifer, A. and R. Vishny, 'Liquidation Values and Debt Capacity: A Market Equilibrium Approach', Journal of Finance 47, 1992, 1343-1366.
Spence, M., 'Job Market Signalling', Quarterly Journal of Economics 87, 1973, 355-374.
Stein, J., 'Convertible Bonds as Backdoor Equity Financing', Journal of Financial
Economics 32, 1992, 3-21.
237

Stein, J., 'Internal Capital Markets and the Competition for Corporate Resources', Journal
of Finance 52, 1997, 111-133.
Stiglitz, J. and A. Weiss, 'Credit Rationing in Markets with Imperfect Information',
American Economic Review 71, 1981, 393-410.
Stulz, R., 'Managerial Discretion and Optimal Financing Policies', Journal of Financial
Economics 26, 1990, 3-27.
Thakor, A., 'Strategic Issues in Financial Contracting', Financial Management 18, 1989,
39-58.
Thakor, A., 'Game Theory in Finance', Financial Management 20, 1991, 71-93.
Thakor, A., 'The Design of Financial Systems: An Overview', Journal of Banking and
Finance 20, 1996, 917-948.
Thakor, A., 'Financial Conglomeration: Issues and Questions', North American Journal of
Economics and Finance 7, 1996, 135-145.
The Economist, 'Special Issue on Venture Capital', January 25, 1997.
Titman, S., 'The Effect of Capital Structure on a Firm's Liquidation Decision', Journal of
Financial Economics 13, 1984, 137-151.
Townsend, R., 'Optimal Contracts and Competitive Markets', Journal of Economic
Theory 21, 1979, 265-293.
Trester, J., 'Venture Capital Contracting under Asymmetric Information', Journal of
Banking and Finance 22, 1998, 675-699.
Van Damme, E., 'Banking: A Survey of Recent Micro-Economic Theory', Oxford Review
of Economic Policy 10, 1994, 14-33.
Varian, H., 'Monitoring Agents with Other Agents', Journal of Institutional and Theoretical Economics 146, 1990, 153-174.
Von Neumann, J. and O. Morgenstern, Theory of Games and Economic Behavior,
Princeton University Press, 1944.
Warne, K., Essays on the Venture Capital Market, Dissertation, Yale University, 1988.
Wilson, P., 'Public Ownership, Delegated Project Selection and Corporate Financial
Policy', Working Paper, Indiana University, 1994.
238

Wulf, J., 'Influence and Inefficiency in the Internal Capital Market: Theory and Evidence', Working Paper, Wharton, 1998.
Yosha, O., 'Information Disclosure Costs and the Choice of Financing Source', Journal of
Financial Intermediation 2, 1995, 3-20.
Yosha, O., 'Diversification and Competition: Financial Intermediation in a Large
Cournot-Walras Economy', Journal of Economic Theory 75, 1997, 64-88.

239

SAMENVATTING (SUMMARY IN DUTCH)
Dit proefschrift bestaat uit vier theoretische essays op het raakvlak van de ondernemingsfinanciering en de financiële intermediatie. Het centrale thema in de essays is de
vraag op welke wijze ondernemingen zich financieren, en meer in het bijzonder, hoe de
financieringskeuze van ondernemingen afhangt van de specifieke rol van verschillende
typen vermogensverschaffers in de economie en de organisatie en de structuur van de
financiële sector. We analyseren deze vraag zowel vanuit het perspectief van de vraag- als
de aanbodzijde van de financiële markt. Het primaire doel van het proefschrift is om bij te
dragen aan de moderne corporate finance en financiële intermediatie literatuur middels (/)
het vergroten van bestaande inzichten in de determinanten van de keuze van het type
financieringscontract en het type vermogensverschaffer door ondernemingen, en (//) het
analyseren van de implicaties van recente ontwikkelingen in de financiële sector voor de
beschikbaarheid en de kostenvoet van vermogen voor ondernemingen.
Dit onderwerp is zowel theoretisch als ook praktisch zeer relevant. De organisatie
van de financiële sector in een economie bepaalt de randvoorwaarden voor de financieringsbeslissingen van individuele ondernemingen. Inefficiënties en fricties aan de aanbodzijde van de financiële markt verhogen de kostenvoet van vermogen en kunnen de
toegankelijkheid van de vermogensmarkt voor specifieke typen ondernemingen ernstig
belemmeren. Zowel vanuit een academisch als een beleidsmatig perspectief is het daarom
van belang om tekortkomingen in bestaande financieringsvormen en instituties te identificeren, en eventuele oplossingen hiervoor aan te dragen. Tevens hebben recente ontwikkelingen in financiële markten en in het bankwezen de comparatieve voordelen en de
efficiëntie van verschillende financieringsbronnen en de beschikbare financieringsalternatieven voor ondernemingen beïnvloed. Ook deze ontwikkelingen hebben consequenties
voor het optimale financieringsgedrag van ondernemingen en de vermogenskostenvoet.
De essays in dit proefschrift presenteren formele (analytische) modellen, die zijn
gebaseerd op concepten uit de informatie-economie, en meer in het bijzonder de speltheorie. We bestuderen strategische interacties tussen ondernemingen en/of verschillende typen
vermogensverschaffers in de financiële markt in de aanwezigheid van asymmetrische
informatie, en analyseren de consequenties hiervan voor het economisch gedrag van de
verschillende contractpartijen. Een dergelijke benadering maakt het mogelijk te abstraheren van het Walrasiaanse paradigma van frictieloze vermogensmarkten dat centraal staat in
de Neoklassieke economische theorie, en expliciet een link te leggen tussen een econo240

misch-theoretische analyse van het financieringsgedrag van ondernemingen en de institutionele structuur van de financiële sector. Onze analyse heeft implicaties voor onder andere
de concurrentiepositie van bankfinanciering ten opzichte van financiële marktfinanciering,
en voor de optimale (interne) organisatiestructuur van banken. Tevens geven we een
rationale voor overheidsingrijpen in de vermogensmarkt (in het bijzonder de markt voor
venture capital) en doen we aanbevelingen voor een optimaal design van instrumenten
voor overheidsinterventie.
In de hoofdstukken 2 en 3 van dit proefschrift staat de vraagzijde van de financiële
markt centraal, en concentreren we ons op de determinanten van de keuze van het type
financieringscontract en de vermogensbron door ondernemingen. In de hoofdstukken 4 en
5 verschuift het perspectief naar de aanbodzijde van de financiële markt.
Hoofdstuk 2 ('Information Asymmetry in Financial Markets: Implications for
Financial Contracting and the Firm's Funding Source Choice') geeft een overzicht van de
belangrijkste inzichten uit de recente corporate finance en financiële intermediatie
literatuur. Deze literatuur analyseert de gevolgen van het bestaan van asymmetrische
informatie tussen ondernemingen en/of verschillende typen vermogensverschaffers voor de
investerings- en financieringsbeslissingen van ondernemingen en voor het functioneren van
de financiële markt. In het eerste deel van dit hoofdstuk bespreken we de belangrijkste
investeringsinefficiënties die worden veroorzaakt door 'adverse selectie' en 'moral hazard'
problemen ten gevolge van het bestaan van ex ante respectievelijk ex post informatieasymmetrie. We presenteren vervolgens oplossingen voor deze inefficiënties in twee
dimensies: de keuze van het type financieringscontract en de keuze van de (externe)
vermogensbron. De contractuele oplossingen hebben betrekking op het type vermogen
(vreemd vermogen, eigen vermogen of hybride contracten), de looptijd- en prioriteitsstructuur van het vermogen, en andere contractkenmerken (zoals zekerheden en covenanten).
De keuze van de externe vermogensverschaffer heeft betrekking op de comparatieve
voordelen van banken, financiële marktfinanciering en verschaffers van venture capital in
het omgaan met informatieproblemen.
We ontwikkelen een eenvoudig, uniform model ter illustratie van de belangrijkste
bijdragen uit de literatuur. Binnen dit raamwerk demonstreren we de signalerings- en
incentive effecten die samenhangen met de verschillende aangedragen oplossingen voor
informatieproblemen. We starten met een één-periode model met asymmetrische informatie en risiconeutraliteit, waarin een onderneming externe financiering (vreemd of eigen
vermogen) zoekt ten behoeve van een investeringsproject. Deze basisstructuur wordt
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vervolgens verrijkt met (0 een uitbreiding van de investeringsmogelijkheden voor de
onderneming, (ii) een uitbreiding van de beschikbare financieringsalternatieven, (iii) een
uitbreiding van de tijdshorizon naar twee perioden, en (iv) het expliciet incorporeren van
de informatierol van financiële intermediairs en vermogensverschaffers in de financiële
markt.
Zowel de contractuele oplossingen voor informatieproblemen als de keuze van de
vermogensbron worden vervolgens gerelateerd aan specifieke ondernemingskarakteristieken. Deze exercitie stelt ons in staat conclusies te trekken met betrekking tot de belangrijkste determinanten van de financieringskeuzes van ondernemingen. Tevens wijst zij op
het bestaan van potentiële fricties in de financiering van specifieke typen ondernemingen.
Onze belangrijkste conclusie in dit opzicht is dat met name kleine, startende ondernemingen met zeer ondernemingsspecifieke activa significante problemen kunnen ondervinden in het aantrekken van externe financiering.
In Hoofdstuk 3 ('Discretion in Bank Contracts and the Firm's Funding Source
Choice between Bank and Financial Market Financing') bestuderen we de comparatieve
voordelen van bankfinanciering ten opzichte van financiële marktfinanciering in een
concurrerende vermogensmarkt met asymmetrische informatie. In dit hoofdstuk rationaliseren we het gebruik van incomplete (flexibele of impliciete) bankleningen door banken en
ondernemingen. Incomplete bankleningen zijn leningen waarbij de contractpartijen er
bewust voor kiezen de toekomstige contractvoorwaarden van de lening (deels) 'open' te
laten. De contractvoorwaarden voor dergelijke leningen zijn derhalve niet onder alle
omstandigheden juridisch afdwingbaar.
We ontwikkelen een twee-perioden model met asymmetrische informatie en
risiconeutraliteit, waarin een onderneming externe lange-termijn vreemd vermogensfinanciering zoekt ten behoeve van een investeringsproject. De onderneming kan kiezen tussen
bankfinanciering en financiële marktfinanciering. Banken investeren in informatieproductie
(monitoring) en observeren dientengevolge niet-verifieerbare (en dus niet-contracteerbare)
informatie met betrekking tot de investeringsmogelijkheden van de onderneming. Ten
gevolge van het bestaan van coördinatieproblemen vindt deze informatieproductie niet
plaats in het geval van financiële marktfinanciering. In deze context analyseren we de
investeringsbeslissing van de onderneming en de keuze van het type financieringscontract
en de vermogensbron. We tonen aan dat het voor een onderneming met goede investeringsmogelijkheden optimaal kan zijn om een incomplete banklening te kiezen die de bank
het recht (of: de flexibiliteit) geeft de couponrente tussentijds aan te passen. Dit argument
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is in overeenstemming met de huidige discussie in de economische theorie met betrekking
tot de voordelen van 'discretie' in economisch beleid. Flexibele contracten maken het voor
een bank mogelijk de contractvoorwaarden voor haar leningen optimaal af te stemmen op
'zachte', veelal niet-contracteerbare informatie. Dit verhoogt de efficiëntie van de
investeringsbeslissingen van de onderneming. Een optimale informatiestroom is noodzakelijk voor een dergelijke afstemming. De voordelen van het gebruik van flexibele bankleningen zijn derhalve afhankelijk van de kwaliteit (of de reputatie) van de bank als
informatieproducent.
Onze analyse toont aan dat ondernemingen met goede investeringsprojecten
flexibele bankleningen prefereren boven meer rigide (complete of juridisch afdwingbare)
bankleningen en financiële marktfinanciering indien de kwaliteit van de bank voldoende
hoog is. Ondernemingen met slechte investeringsprojecten imiteren de contractkeuze van
goede ondernemingen in een 'pooling' evenwicht. We laten verder zien dat het gebruik
van incomplete contracten bankfinanciering niet alleen aantrekkelijk maakt voor een 'pool'
van ondernemingen van lage kwaliteit, maar ook indien de observeerbare kwaliteit van de
groep van vermogens vragende ondernemingen relatief hoog is. Deze conclusie heeft
implicaties voor de concurrentiepositie van bankfinanciering ten opzichte van financiële
marktfinanciering, en suggereert dat het gebruik van flexibiliteit in bankcontracten de
concurrentiepositie van banken kan verbeteren. Aangezien de voordelen van flexibiliteit in
onze analyse voortvloeien uit een lange-termijn relatie tussen bank en onderneming, en
meer in het bijzonder uit informatieproductie door de bank, impliceert dit dat het zelfs in
een zeer concurrerende vermogensmarkt aantrekkelijk kan zijn voor banken om te
investeren in lange-termijn relaties met ondernemingen. Een meer expliciete beschouwing
van de optimale looptijdstructuur van het vreemd vermogen laat zien dat de voordelen van
langere-termijn flexibele bankcontracten niet kunnen worden gerealiseerd middels kortetermijn financiering. Onze analyse toont verder aan dat de voordelen van flexibiliteit in
bankleningen voor een onderneming afhankelijk zijn van het type investeringsprojecten en
haar kwaliteit, en suggereert een (tentatieve) typologie van de financieringskeuze van
ondernemingen op basis van hun investeringsmogelijkheden. Het model heeft tenslotte
implicaties voor de inrichting van de financiële sector (comparatieve financiële systemen)
en voor het design van loan commitments.
In Hoofdstuk 4 ('Market Discipline and Incentive Problems in Conglomerate
Banks') analyseren we de optimale organisatiestructuur van bancaire activiteiten en de
voor- en nadelen van conglomeraatvorming in het bankwezen. Onze aandacht in dit
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hoofdstuk is gericht op marktdiscipline en interne incentives als de belangrijkste determinanten van de risico keuzes en beslissingen van financiële intermediairs. We concentreren
ons op interne incentives die ontstaan ten gevolge van interacties tussen verschillende
divisies in een bankconglomeraat bij de afwezigheid van synergie. In het bijzonder
beargumenteren we dat interne incentives en ook de effectiviteit van marktdiscipline
afhankelijk zijn van de wijze waarop de divisies (of bancaire activiteiten) zijn georganiseerd.
We ontwikkelen een één-periode model met asymmetrische informatie en risiconeutraliteit, en analyseren de risico keuzes (of monitoring beslissingen) van twee bankdivisies die externe financiering zoeken ten behoeve van een investeringsproject. De managers
van beide divisies beslissen of de divisies separaat opereren (stand-alone) of als onderdeel
van een bankconglomeraat (integratie). Externe financiering is potentieel onderhevig aan
marktdiscipline. We modelleren marktdiscipline als een directe link tussen de risico keuze
van een bankdivisie en haar vermogenskosten. In deze context analyseren we de voor- en
nadelen van integratie. Een positief effect van integratie is dat beide divisies elkaar coverzekeren. Dit resulteert in potentiële diversificatievoordelen. Een nadeel van integratie is
een reductie in transparantie, en dientengevolge in de effectiviteit van marktdiscipline. De
vermogenskostenvoet van het bankconglomeraat reflecteert de risico keuzes van de beide
bankdivisies slechts ten dele. Dit resulteert mogelijk in free-riding en cross-subsidiëring
tussen divisies.
We identificeren twee determinanten van de optimale organisatiestructuur van
bancaire activiteiten: de mate van marktdiscipline (of transparantie) waaraan een bankdivisie als stand-alone divisie onderhevig is, en de mate van concurrentie in de markt waarin
de bankdivisie opereert. Onze analyse toont aan dat een grotere mate van marktdiscipline
voor de stand-alone divisie conglomeraatvorming ontmoedigt. Imperfecte marktdiscipline
daarentegen kan integratie aantrekkelijk maken, ondanks het feit dat integratie de
effectiviteit van marktdiscipline vermindert. Dit is met name het geval in een concurrerende markt. We tonen verder aan dat de nadelen van integratie verkleind kunnen worden
door het design van een effectief intern vermogenskostenallocatie-mechanisme. Ook laat
onze analyse zien dat de voordelen van conglomeraatvorming niet kunnen worden
gerealiseerd middels het ontwerpen van incentive contracten.
In een generalisatie van ons model analyseren we het potentiële conflict tussen
transactie-georiënteerde bancaire activiteiten (zoals bijvoorbeeld proprietary trading) en
relatie-georiënteerde activiteiten (relationship-banking) in een bankconglomeraat. In dit
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verband tonen we aan dat de risico keuzes van de handelsactiviteiten in een bankconglomeraat negatieve spill-over effecten kunnen hebben op relatie-georiënteerde activiteiten en
de vermogenskostenvoet voor de bank als geheel kunnen verhogen. Dit is een belangrijke
les die kan worden geleerd uit enkele recente financiële debacles zoals de ondergang van
de Britse zakenbank Barings.
In Hoofdstuk 5 ('Issues in Venture Capital Financing') tenslotte bestuderen we de
markt voor venture capital als financieringsbron voor (startende) ondernemingen. In dit
hoofdstuk beschouwen we de institutionele structuur van de venture capital markt, en
tevens analyseren we de informatierol van de venture capitalist als financiële intermediair,
en de specifieke kenmerken van venture capital contracten. We starten met het identificeren van enkele belangrijke problemen die startende ondernemingen kunnen ondervinden in
het aantrekken van externe financiering. Deze problemen kunnen worden onderverdeeld in
informatieproblemen en fricties aan de aanbodzijde van de financiële markt. In het laatste
geval kan onder meer gedacht worden aan restricties in het aanbod van risico-dragend
vermogen in de economie en een gebrek aan liquiditeit in (dit segment van) de vermogensmarkt. We beargumenteren vervolgens dat deze problemen kunnen leiden tot marktfalen
en een gebrek aan innovatie in de economie. Dit rechtvaardigt overheidsinterventie in de
markt voor venture capital.
We ontwikkelen een eenvoudig één-periode model met asymmetrische informatie
en risiconeutraliteit, waarin entrepreneurs beslissen of ze willen investeren in zoekkosten
ten behoeve van het vinden van een innovatief investeringsproject. Elk investeringsproject
dient extern te worden gefinancierd in een vermogensmarkt met onvolledige concurrentie.
Vermogensverschaffers (venture capitalists) kennen de succeskansen van de investeringsproject niet, maar kunnen geïnformeerd raken met betrekking tot de projectkwaliteit door
te investeren in screening activiteiten. Noch de zoekinspanning van de entrepreneur noch
de screening activiteiten van de venture capitalist zijn observeerbaar. In deze context
analyseren we de investeringsbeslissing van de entrepreneurs en de screening incentives
van de vermogens verschaffers. We tonen aan dat externe financiering ten gevolge van
marktfricties en moral hazard problemen aan de zijde van zowel entrepreneurs als
financiers kan leiden tot een gebrek aan innovatieve activiteit in de economie. We
analyseren vervolgens het effect van verschillende typen overheidsmaatregelen (overheidssubsidies, garantieregelingen en directe financiering) op de incentives van vermogensverschaffers en entrepreneurs.
In het laatste deel van dit hoofdstuk evalueren we de recente maatregelen voor
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overheidsinterventie in de Nederlandse vermogensmarkt in de context van ons model. We
concluderen dat overheidsinterventie in de venture capital markt het meest effectief is
indien de private sector actief betrokken wordt bij de financiering van startende ondernemingen. Dit resulteert in risico-deling tussen de overheid en private vermogensverschaffers en garandeert een significante mate van marktdiscipline.
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This dissertation consists of four essays on the interface of
corporate finance and financial intermediation. The dissertation
explores an important issue in finance, namely: how do
corporations finance themselves, and how is this driven by
the specific roles of different types of capital suppliers in the
financial market? This question is addressed from both a
demand and a supply perspective. In the first two essays, the
focus is on the determinants of a firm's choice of contract
type and funding source, with a particular emphasis on the
benefits of discretion in bank loan contracts. The third essay
analyzes the optimal conglomeration of bank activities.
The fourth essay examines the market for venture capital as a
financing source for entrepreneurial firms. The analysis has
implications for the competitive position of banks vis-à-vis
financial markets, the optimal organizational structure and
scope of banks and the role of government intervention in the
capital market.
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