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Capital structure choice:
(meta)theory, empirical tests
and executive opinion

1) In het begin van de jaren 80 heeft een postmoderne ommekeer in het
vakgebied ondernemingsfinanciering een einde gemaakt aan het zoeken
naar totaaloplossingen voor het vraagstuk van de optimale vermogensstructuur. Sindsdien worden, voornamelijk met behulp van speltheorie
en wiskunde, slechts 'mogelijke verhalen' (possibility theorems) verteld.
(zie hoofdstukken 2 en 3 van dit proefschrift)
2) Geheel in strijd met de gangbare moderne methodologie is de ontwikkeling
van de vermogensstructuurtheorie sinds Modigliani en Miller (1958) op
generlei wijze gestuurd of beYnvloed door de resultaten van ernpirisch
onderzoek. Bovendien blijken de afzonderlijke theorema's immuun te zijn

voor empirische weerlegging. (zie hoofdstukken 3 en 4 van dit proefschrift)
3) Aangezien veel ondernemingen voornamelijk naar hun buurman kijken
bij het bepalen van de gewenste vermogensverhoudingen hebben
Modigliani en Miller toch gelijk: de keuze van de vermogensstructuur is
irrelevant voor de waarde van de onderneming. (zie hoofdstukken 5 en 6

van dit proefschrift)
4) Gezien de relatief onbelangrijke rol die aandeelhouders van Nederlandse
beursondernemingen spelen (zie hoofdstuk 6) enerzijds en de informatievoorsprong en soms sterke betrokkenheid van banken (zeer in het
bijzonder bij een lage solvabiliteit) anderzijds, zouden de termen 'eigen

vermogen' en'vreemd vermogen' betrekking moeten hebben op
respectievelijk schuldfinanciering en aandelenkapitaal.

5) Uiteindelijk zijn de natuurwetenschappen even zacht als de sociale wetenschappen, getuige bijvoorbeeld de nauwkeurigheid van weersvoorspellingen. Bovendien geldt in de economie evenzeer als in de natuurkunde:
what goes up must come down.

6) De belangstelling voor levensbeschouwelijke vraagstukken is de laatste tien
jaar eerder toe- dan afgenomen (met name als reaktie op de toenemende
individualisering en verzakelijking in het maatschappelijke leven). Indien
de kerken zich meer daarop zouden richten in plaats van op het formuleren
van een streng voorgeschreven individuele moraal, dan is voor haar een
belangrijke taak weggelegd.
7) Als filosoof proberen wetenschap te sturen is zoiets als honderd kilometer
van de kust in de richting van de zee blazen in de hoop daarmee een schip
de wind in de zeilen te bezorgen, een eeuw nadat het laatste zeilschip uit de
vaart genomen is. (met dank aan C Verhoeven)
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8) Wiskunde is een kleurloze en veilige schulp waarin een onderzoeker kan
kruipen om zich te verschuilen voor de grillen en weerbarstigheden van het
menselijke discours.
9) De specifieke expertise van accountants is gelegen in het controleren van
financiale cijfers, niet in het bepalen van de waarde van een onderneming.
10) De enige kritiek die door economen soms geaccepteerd wordt, is kritiek
die afkomstig is uit de eigen school. Er bestaat vaak een blinde preoccupatie
met een methodologische doctrine (bijv. nutsmaximalisatie of markt-

efficientie).
11) Vaders met zogenaamd drukke banen komen 's avonds meestal niet
voor 7 of 8 uur thuis. Het is echter niet zozeer de drukte op het werk die
dat veroorzaakt, maar het vermijden van de drukte (spitsuur) thuis.

12) Gezien de ontberingen die de partner van een promovendus dient
te ondergaan, is de Duitse traditie om de echtgenote van de geslaagde
promovendus te eren met de titel 'Frau Doctor' volkomen terecht.
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Chapter 1

Scope and outline

"For example, at present we do not even understand very well the key
distinguishing featttres of debt and equity or why these claims, as opposed to the many that could be chosen, are most frequently issued by

firms."
Oliver Hart, 1991

This thesis considers the ability of a company to create value, apart from making and
selling products, through the sale ofsecurities and engagingin otherfinancing contracts.
The realization of positive net present values in product markets is relatively simple due
to all the possible barriers that create quasi monopolies. Financial markets, by contrast.
are quite perfect and efficient, which minimizes the opportunities of adding value to the
product market Net Present Values (hereafter, NPV). But why, then, do the 'traditional
view' and most CFO's want us to believe that for every firm there exists some optimal
capital structure?

1.1 Scope of the analysis
The issue of optimal, i. e. value enhancing, capital structure will be discussed within the
theory of corporate finance that was launched in 1958 by Nobel prize laureates Merton
Miller and Franco Modigliani. This neoclassical theory of capital structure will, however, be considered from different angles and even from different scientific traditions.
The result is a dissertation of maybe twice the size of the average current corporate
finance thesis. Apparently. 'volume' is the price I had to pay for attempting to integrate
two wonderful worlds of scientific discovery.

To commence, the second chapter originates from the contemporary philosophy of
science. It gives an analysis of the philosophical protagonists' main texts, in order to
subsequently construct a metatheoretical framework that captures the structure and
development of neoclassical capital structure theory. Next. the existing reviews on
capital structure theory are enriched by using this philosophical metatheory in analyzing 35 years of capital structure theory. The volume of chapter 3 is a result of integrating some philosophy of science and positivist, one dimensional (i.e. maximizing
utility) capital structure work. Although the review of the empirical literature in chapter
4 is also influenced by the metatheoretical journey of chapter 2, it is much more oriented
towards a regular review of the literature than is the evaluation of the theoretical work
Scope and outline
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in chapter 3. Finally, the empirical tests of capital structure choice, in chapters 5. and 6
to some extent, perfectly fit in with the contemporaneous neoclassical empirical work
on capital structure. Both chapters are based on papers that have been submitted to international finance journals and, as a consequence, they are shorter and more condensed than the chapters 2,3 and 4. But before presenting the outline in some more
detail let me first indicate which aspects of capital structure are object of my analysis.
The term 'capital structure' usually denotes the relative quantities of equity. prefered
equity, warrants, bonds, convertibles, bank debt, trade credit, etc. which represent the
liabilities of a firm and which are used to finance the assets and activities of the firm.
Any financial claim issued by a firm has its own seniority or priority status with respect
to the future corporate cash payments and each financial claim has its specific riskreturn characteristic. Another dimension of the capital structure is the relative amounts
of ownership claims held by both insiders, management, and outsiders, security holders with no direct role in the management of the firm. The aspect of ownership was
introduced in capital structure theory by Jensen and Meckling (1976), who explicitly
used the term 'ownership structure' instead of'capital structure'. Nowadays, however,
'capital structure' incorporates both elements of the composition of securities: the
partitioning of financial as well as ownership claims. In the present study, as in most
other corporate finance works, the existing set of financial and ownership claims is
taken as given. Then, the question to be answered is: given the current set of securities,
how do firms choose their capital structures? 1

Consequently, the more fundamental question that asks why securities are designed
the way they are is not treated in this thesis. For example, the question why debt and
equity are such popular securities, while many other financial and ownership claims
could have been issued will be left unanswered, ready to be dealt with in some other
dissertation. Only recently, literature on 'security design' has started to emerge that
tries to shed some more light on this issue. Part of this literature focuses on informational aspects of selling multiple financial claims that partition the firm's total asset
cash flows, rather than a single claim (e.g. Allen and Gale, 1988; Boot and Thakor, 1993}.
The other papers which analyse the design of securities, focus on aspects of voting
rights and corporate control (e.g. Harris and Raviv. 1989; Israel, 1991).
Since the appearance of Modigliani and Miller's seminal paper on the irrelevance of
capital structure economists have devoted much effort to relax the assumptions used
by Modigliani and Miller (MM) in order to understand the real-world trade-offs
between equity, debt and other financial and ownership claims. For example, theorems
have emerged that explain capital structure as an attempt to reduce taxes (e.g. MM,
1963; Miller, 1977); as a way to signal internal information to the market (e.g. Leland
and Pyle, 1977; Ross. 1977; Myers and Majluf, 1984): as a means for management to
discipline itself (i.e. capital structure as a bondingdevice, e.g. Grossman and Hart, 1982;

1) In his 1983 presidential address to the American Finance Association Stewart Myers' answer was "\Ve don't
know". This answer might justify the effort of writing yet another book addressing the same old question once
again.
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Jensen. 1986}; as a way of completing markets (e.g. Stiglitz, 1974) or as a device for
dividing up control rights between various claimant groups (e.g. Aghion and Bolton.
1988, 1992: Israel. 1991}.In spite of this veritable explosion of research interest since
MM transformed the study of finance from an institutional to an economic orientation,
"existing explanations of the debt-eqi,ity ratio inust be seen as still preliminary" (Hart.
1991). Still. these 'preliminary explanations' represent quite an interesting and colourful
world 51·Iii ch deserves to be studied and analysed empirically, also in the Netherlands.

1.2 Outline and contribution
This section contains a brief summary of each chapter. Simultanemisly it will be indicated how the various parts add to the existing literature on corporate finance and in
what liianner they modestly contribute to the philosophy of science.

1) Chapter 2 adds to the current work on both corporate finance and the philosophy of
science by presenting a philosophical metatheory which analyses the Structure and
development of neoclassical capital structure theory. Rigorous Popperian falsificationism, Kulinian paradigms and scientific revolutions, Lakatosian research programmes, McCIoskey's rhetoric of economics, Klamer's postmodern analysis and
Hamminga's Programme of Economic Theory are judged on their useftilness for capturing the essential elements of 35 years of variations On the seminal MM framework. It
will be shown that none of these analyses fully passes the test. Therefore. a new, tailormade, empirical-philosophical metatheory is constructed. It distinguishes two main
research strategies, whicli both have been used in expanding the theoretical MM analySis. One strategy aims at obtaining more plausible results, while tlie other tries to relax
MM assumptions without affecting the basic MM theorems. Iii considering the
interrelationship between theoretical and empirical work the immunization theorem is
presented. It shows the autonomous development of capital structure theory, which
lias been virtually unaffected by the results of empirical work.

write a thesis without reviewing the literature'. The metatheory
in
developed
chapter 2 is rised in chapter 3 to organize 35 years of capital structure
theory. thus presenting a review of the theoretical literature which clearly differs from
recently published surveys (e.g. Miller. 1988; Harris and Raviv, 1991). The pre-agencyera
is discussed iii more detail than is usual. in order to precisely indicate the working of the
various research strategies. In that period capital structu re theory (mainly consisting of
MM theorem and the subsequent effects of taxes and bankruptcy costs) was a cumulative
acquiring of knowledge. Each new paper tried to incorporate and build on all previous
theorems. thus creating various encompassing theorems. Then. after Jensen and
Meckling (1976) introduced agency theoryinto corporate finance, akind of postmodern
turn marked the end of ever growing all-encompassing knowledge. Since the late
seventies most papers,infolded mere 'possibility theorems' , each telling "one of many
possible stories about corporate finance... depending on the specific assumptions of the
model and the possibility theorems may not follow in other contexts" (Myers and
Majluf. 1984). It is almost as if since the early eighties scientific knowledge is in a sense
even decreasing, as existing certainties are questioned: "...at present we do not even
understand very well the keydistinguishing features of debtand equity..." (Hart. 1991).
2) 'Thou shalt not

Scopeand outline
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3) To the best of my knowledge, no review of the empirical literature on capital structure has yet been published. Chapter 4 partly aims at filling that gap and also prepares
the ground for my own empirical analysis in chapter 5. The review also shows how the
empirical work mainly aims at verifying theories, not falsifying them. Capital structure
theories are rarely refuted by empirical evidence. With some caution one could say that
the cross-sectional studies that were discussed generally indicate that leverage seems to
increase with fixed assets and growth opportunities and decreases with volatility, R&D
expenditure, bankruptcy probability, profitability, uniqueness of the product, and nondebt tax shields that marginally affect the firm's tax rate. For other non-debt tax shields,
managerial equity ownership and size. the evidence seemed mixed.
4a) A cross-sectional and panel data analysis of the capital structure of Dutch listed
firms is presented in chapter 5. This analysis contributes to empirical research on
capital structure in two ways. Firstly, by analyzing the explanatory power of theories of
capital structure for the Netherlands, the robustness of the empirical findings for U.S.
firms is evaluated, in the context of of some institutional differences. The crosssectional results indicate that leverage increases with size and decreases with business
risk and profitability. Collateralizable assets have a positive impact on long-term debt
financing and non-debt tax shields had an unexpected positive effect on leverage.
4b) Secondly, one of the main reasons that capital structure theories are never refuted
by empirical work is the lack of uniformity between various studies. Comparisons
between the results of existing empirical studies suffer from the fact that they use
different values for corporate characteristics, different time periods, different statistical
methodologies, etc. The analysis in chapter 5 also extends the empirical work on capital
structure by studying the impact on the results of using different time periods. different
measures of leverage, different proxies and employing panel data and factor analytic
techniques.

5) Chapter 6 presents a survey which analyses the explanatory power of some of the
recent theories of optimal capital structure, in a somewhat unusual manner. By inter-

viewing Chief Financial Officers the analysis takes an 'internal view' which has allowed
me to add to the regular empirical work on capital structure theory, by looking for
causality, mitigating statistical measurement errors and using insider data. Although
tlie focus of the chapter is on capital structure choice, other aspects of financial policy
that affect capital structure are also considered, such as the corporate goal and dividend
policy. The existence of strong takeover barriers in the Netherlands seems to cut through
the umbilical cord which ties the doings of managers to stockholders' interest.
Nevertheless. sticky dividend policy ensures to some extent a direct link between
profitability and capital structure. Capital structure decisions of Dutch firms are characterized by a static trade-off framework, not a pecking order story. Clearly, business risk
ultimately determines the optimal target equity ratio range. A strong causal connection
betweenprofitabilityorfirmsizeand capitalstructure choice is not found. Finally, some
stirrogate evidence is presented which suggests that financing decisions are not merely
affected by the uniqueness and particular economic circumstances o f a company, but
also by the 'uniqueness' of the Chief Financial Officer. Finally, chapter 7 concludes.
4

Chapter 1

Chapter 2

Some methodological skirmishes

"Whoever undertakes to set himself up as a judge in the field of Truth
and Knowledge is shipwrecked by the laughter of the gods."
Albert Einstein, 1953
"

Good science demands good scientists - that is to say, moral, honest,

hard-working scientists - not good methodologies."
Donald McCloskey, 1986

This chapter is inspired by the man next door, my neighbour Bert Hamminga. In 1983
he published an original and lucid book which presents an empirical metatheory of the
theory structure and theory development of neoclassical economics. based on a case
study of the theory ofinternational trade (the Heckscher-Ohlin-Samuelson programme).
I will follow his approach to construct an empirical-philosophical metatheory of
financial economics, in particular concerning the research on capital structure. This
metatheory will be used in chapter 3, and to a lesser extent in chapter 4, to survey 35
years of theoretical and empirical research on capital structure. Simultaneously,
Hamminga's metatheory will be empirically tested when applying it to another branch
of neoclassical economics, to wit, corporate finance. His metatheory, and the main title
of his book (Neoclassical theory structure and theory developmen , will be falsified. It
may be an adequate description of the theory of international trade. but not of capital
structure research, and therefore not of neoclassical economics as a whole. However,
this will not jeopardize my neighbourly relation with Bert Hamminga. Because, if the
worst comes to the worst, his feelings will be mixed since in his book he invites his
readers to find counter-examples of his metatheory, and when they would succeed:
"too bad, then, for this particular metatheory. and good for the growth of metatheoretical knowledge" (Hamminga, 1983, p. 106).
Before developing my metatheory, in the first section I will make some preliminary
remarks on the scope of this chapter and the brittle relationship between economics
and methodology. In the ensuing sections it will be discussed to what extent the methodologies of Popper and Kuhn are suitable for an analysis of capital structure research
and which elements of Lakatos' Methodology of Scientific Research Programme can
fruitfully be used for my purpose. The metatheory of Hamminga will pass in review in
section 2.5. Postmodernism and the rhetoric of economics (McCloskey, Klamer and
Some metizodological skirmishes
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Mirowski) are discussed in relationship to the work on capital structure in section 2.6.
Finally, building on Lakatos, Hamminga and McCloskey, I will present my empiricalphilosophical metatheory of theory structure and theory development in neoclassical
corporate finance in the last section 1
If 1 look at the writings that inspired this chapter any illusion of originality is immediatelydestroyed. Except for the last section, someideas and even forms of words turn out
to have been pillaged from Scott Gordon, Karl Popper. Thomas Kuhn, Imre Lakatos.
Bert Hamminga, Donald McCloskey and Arjo Klamer. Sometimes they are taken
verbatim from their writings in my attempt to bring the review of their work as close as
possible to the original texts.

2.1 Economics and philosophy
If a philosopher tells economists that their enterprise is sound. that is a comfort. but
not more. If he tells them that it is totally bankrupt, that is no help, unless he points a
better way by concrete and practicable examples. Economists have set to sea in a leaky
vessel, and we have no option but to repair it as best we can as we go along. Any tools
handed us by philosophers should be put to good use. If a pliilosopher were able to
identify specific defects and suggests demonstrable improvements, economists should
be grateful; they might even recommend that he join the economics department. So far,
suggestions by philosophers have not been noticeable. and their contribution to the
economists ability to solve important practical problems is small. Should we arrive,
then, at the conclusion that the philosophy of science is a negligible discipline, justified
by the pleasure it yields to its own practitioners and sustained by the imperfections of
the intellectual market place? Such a judgement, I agree with Gordon (1978). would be
mistaken. The main task of the philosopher of science is not to improve science but to
analyse and understand it. He should not give instruction as to what science ought to
be. "Philosophy in any case always comes on the scene too late to give it. As the thought
of the world, it appears only when actitality is already there, cut and dried after its
process of formation has been completed", whereupon Hegel continues: "When
philosophy paints its grey in grey, then has a shape of life grown old. By philosophy's
grey in grey it cannot be rejuvenated but only understood. The owl of Minerva spreads
its wings only with the falling of the dusk" 2
We live iii the Age of Science. The attempt to understand what this means. and what it
involves and signifies, is not a pursuit of minor importance. The philosophy of science

1) Throughout this chapter 'corporate finance' will be used as a sylionym f(,r 'capital wrilctzire'. Strictly slioken.
all elements of corporate finance are part of capital structure choice. e.g. leasing. hedging. off balance sheet filiancing, dividend policy, hank debt versus bonds and control aspects of financing decisions (see also section
2.3. the Intermezzo).
2) Although Knox did his very best in translating tile Grundliptien der Philoso!)hie des Ret·hts.some \Il'ge\im C() 11cepts Ce.g. Gedanke, Bildungsprozess. Begriff) are unparalleled in linglish. therefc}re I include the original text
"Als der Gedanke der Welt erscheint sic erst in der Zeit, nachdeni die Wirklichkeit iliren Ilildiitigsprozi'.ss

vollendet und sich fertig geniacht hat. .... \Venn die Philosophie ihr (;rau in Grau nialt. dann ist eine C;estalt des
Lebens alt geworden. und mit Grau in (;rau lasst sie sicli nicht verjungen. smidern nur erkennen: die l:ute der
Minervabeginnt erst mit dereinbrechenden I):immerungihren Flug." Cliegel. 1821/1982).
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has the mandate together with the political philosophy and the history of science since an understanding of what we are requires knowledge of how we got that way. In
trying to understand a specific part of science one could conceive a philosophical
metatheory. This could only be a positive, descriptive theory, not a normative one.
Ockham's Razor. the famous rule of the medieval scholastics should be honored, one
should not try to deduce ought from is. If not, philosophy would get over-confident and
reckless and. quoting McCloskey. Einstein's gods would be rolling iii the aisles. Because
tliey don't play the game, philosophers of science or metatheorists should judge in the
field of science. only scientists know how to play. lf you don't play the game, don't
meddle with the rules. The best a metatheorist could hope for is to make scientists, e.g.
financial economists, aware of his philosophy. Although McCloskey has a point in
saying that good science demands good scientists, not good methodologies. maybe the
good econoniists value and benefit from good methodologies iii their day to day work 3.
But if the financial economist cannot find a use for the owl of Minerva, no one else
would be able to' Except. of course, the tax payer and the fund controller of NWO or
any other research foundation.
-

By now. 1 hope, the intention of this chapter is clear: formulating

a descriptive
the
metatheory concerning
neoclassical research on capital structure. By doing so I give
a wide berth to all kinds of normative issues, like for example the famous demarcation
problem (distingilishing science from non-science and good science from bad science),
"sliould economic theories always produce testable predictions" or "should assumptions be wildly inaccurate descriptive representations of reality" (see Friedman, 1953).
The metatheory will enable me, however, to review 35 years of capital structure theory
atid to analyse what financial economists actually do, not what they say they are doing.
The kind of questions that have to be answered are "What does capital structure theory
try to explain?". "Are capital structure theories testable and tested or just plausible?", "Is
theory development influenced or guided by the results of empirical research?". "What
is the role of assumptions?" or "How does capital structure theory affect the empirical
work on capital structure?".

Before presenting mymetatheoretical story insection2.7 three'general' philosophies of
science (Popper, Kuhn and Lakatos) will be discussed, as well as a metatheory of neoclassical economics (Hamminga) and a postmodernist view o f economics (McCloskey
et al.). The main purpose of reviewing these five 'philosophies' is to assess whether one
of them offers an adequate framework for analysing the work on capital structure. Only
because, as we will see as we go along, none of the five rnethodologies successfully captzires the essence of theory structure and development of capital structure research, I

31 'Methodology' will be used in the sense of philosophical methodology. Tlie field of methodology iii economics
parallels the fields of epistemologyand philosophyof science in theattenipt to make sense of the terms on which
efforts cir knowledge may be accepted as 'true'. or the terms on which statements can bc accepted as 'kiiowledge'.
4 1 K la ni er wo,11 d ca l l t h i s a t >p i ca l l y moderni s t i c viewpoi nt . H e s ta tes t l ia t t lic

turning inward of disciplines with

as a result specialization. separating the insiders and outsiders. or the professionals Chigh brow) from the ama
tours (low brow). The insiders become the onlv significant audience: painters address painters. economists ad
dress economists. Iii addition he mentions the tendency of modernist discourse to he se/f-referent:'al. tliat is. to
21+e its own metliodology (or tools) to criticize the products that it produccs. (KIA mer. 1987 i
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was incited to formulate my own metastory. This metastory of capital structure theory is
not meant to be a manifestation of cynical eclecticism, a methodological building scraped
together from parts of different theories. Instead, it is supposed to be a selfcontaining
framework; knowledge of other methodologies is no prerequisite to fully grasp my
metatheory on capital structure. Nevertheless, needless to say that the ideas for constructing my own meta-story were partly inspired by the authors discussed in the sections 2.2.
through 2.6. Besides, it would have been curious, and maybe even fishy, if I would have
claimed outright originality and to have undertaken my metatheoretical venture from
scratch without any prior knowledge or inspiration drawn from other methodologies '

2.2 Popper and the age ofmodernism
As a prelude to discussing Popper's falsificationism I will first have to paint a sketchy
portrait of modernism. Moreover, it would be impossible to treat postmodernism in
section 2.6 without having depicted the modernist view on the power of empiricism
and human reason. As I mentioned before, we (still) live in the Age of Science. "Science"
is a typically modernist word: It presupposes the existence of an object and, inspired by
Descartes' "Cogito ergo sum", also the existence of a liberated knolving subject and with
that the emancipation of human reason and the existence of a scientific method that
since the sixteenth century owed much to men like Descartes. Bacon, Spinoza and Galileo. In the modern world scientific statements and activities have a higher standing
than non-scientific ones. Science is supposed to be progressive and to make increasingly valid claims about the world around us, a world that is considered to be ruled by
an intrinsic logic, a world that'makes sense' and is believed to be makable and controllable. Moreover, the especially natural sciences are viewed being both cumulative
and goal-oriented. Consequently, scientific knowledge can and should be functional
and usable. Since the Age of Enlightment, scientific knowledge is proven knowledge,
scientific theories are derived in some rigorous way from the facts of experience
acquired through observation and experiment. Science synthesizes disinterested and
unbiased empiricism and the power of human reason. Personal opinion, preferences,
convictions, beliefs, speculative imaginings, divine inspiration, metaphysical claims,
normative statements, value judgements, rhetoric, introspection or metaphors have no
place in science. Scientific knowledge is reliable knowledge because it is objective,
proven knowledge, uses empirical data and has a strong preference for formalism in
argumentation. Logic, geometry and mathematics are the favourite languages. Two
other characteristics of modernism, that are mentioned in Klamer (1987), are a break
with history (liberation from tradition) and a search for universal structures.
-

-

Tliese ideas of modernism were thought to characterize natural science, especially
physics. which was the methodological ideal for all rational debate. The philosophy of
positivism prescribed these kind of rules and evaluative norms for deriving valid
5) Throughout the text the terms 'Metatheory'. 'methodology'. 'metastory' are used interchangeably but diff'er
from 'philosophy of science'. Methodology does not refer 10 (e.g. econometricall research techniques but to a
theory about a scientific theory: a meta-theory. It analyzes e.g. the structure. the development, the logical consistency or the role of rhetoric in a certain scientific discipline. The difference with philosophyof science is that a
methodologyhas less distance to a specific science and can be useful for the men of science, while philosophy of
science is more detached and more philosophical in a sense.
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knowledge«. The development of any field of human knowledge (such as social science)
was to be measured against this ideal. At the beginning of the century positivism had
become the modern scientific worldview. This Received View reached its culmination in
the logical positivism of the Vienna Circle, ofwhich Moritz Schlich, Rudolf Carnap, Otto
Neurath and Karl Menger were prominent members. The philosophy of logical positivism is embodied in what has become to be called the verifiability principle of meaning.
This principle stiptilates that all statements are either true by virtue of the definition of
their own terms or true by virtue of practical experience. It then pronounces the latter
as meaningful if and only if they are capable. at least in principle, of being empirically
verified. The verifiability principle of meaning was primarily employed as a needle to
puncture metaphysical pretensions in science and non-science alike. As a consequence
of this anti-metaphysical bias, all statements that could not pass this principle were dismissed as meaningless Cone should be silent about things one cannot speak about).

Anti-positivist beliefs came in numbers, including Kantian and neo-Kantian idealism,
Simmel (stressing the importance of empathy), the German historian Droysen (emphasizing the difference between explanation and understanding), phenomenologic philosophers like Husserl and Heidegger, science itself (Heisenberg's uncertainty principle
(1929), Undermining the belief that science would reveal the certainties of the world),
and also Popper's critical rationalism. Karl Popper, who originally was a participant in
the Vienna Circle, criticized the positivist tenet of inductive inference in his 1934 Logik
der Forschung (The Logic of Scientific Discovery). Back in 1738 the 'riddle of induction'
had already been noted by David Hume, induction is a kind of optical illusion. We
cannot make (inductive) generalizations from a series of observations; the fact that A
'caused' B to occur, a million times, does never fully prove that it will also do so tomorrow. It is a logical fallacy to confirm the consequent in order to prove the antecedent,
this in contrast to confirming the antecedent (modus ponens) or denying the consequent (modus tollens). A simple example, inspired by Blaug, will illustrate the point:
if Kees Cools is a Doctor of Philosophy he should be able to narrate on the problem
of induction; Kees Cools is narrating on the problem of induction, therefore he is a
Doctor of Philosophy (alas, he is not). Consequently, from a logical point of view, we
can never assert that a hypothesis is necessarily true because it agrees with the facts.
When reasoning from the truth of the facts to the truth of the hypothesis, we implicitly
commit the logical fallacy of'affirming the consequent'. Accordingly. it is not possible
to infer anything about future experience based on nothing but past experience.
After rejecting the positivist principle of verification, 'quest for justification' or 'logic o f
confirmation', Popper proposed the principle offalsification. A theory is falsified when
empirical evidence is considered to be inconsistent with the theory. Moreover,
scientists should make every effort to infer falsifiable predictions from their theories
and to make all possible counterexamples that would falsify their theory explicit. If a
theory is not refuted despite earnest and frequent attempts to find counterexamples,

6) Aspects o f positivism even date back as far as Roger Bacon in the thirteenth century who strove to encourage
scientific experiment and to eliminate Aristotelian metaphysics from human knowledge, which Bacon asserted
was to be assessed by the usefulness of its application.
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the theory is said to be corroborated. The degree of corroboration depends on the
degree of testability of a theory; the severity of the tests it has undergone, and the way it
has stood up to these tests. Scientists should constantly try to come up with new
theories and if they find one. do their utmost to falsify it. Scientific honesty then, consists of specifying, in advance, an experiment or test in such a way that if tile results
contradict the theory. the theory has to be given up. In this sense. science is constantly
'on the move' "Science is essentially critical; it consists of bold conjectures. controlled
by criticism, and that it may, therefore, be described as revolutionary" (Popper. 1970).
Tlie scientific attitude of being content to merely solve 'puzzles'. in showing that the
ruling theory can be properly and satisfactorily applied, is "a danger to science. and,
indeed, to civilization" (Popper, 1970). But, in contrast to the 'received view' held of
Popper, he immediately qualifies this statement: "But I have always stressed the need
for some dogmatism: the dogmatic scientist has an important role to play. If we give ill
to criticism too easily. we shall never find out where the real power of our theories lies".
This opens the door to verification, induction and a role for Kuhnian 'normal science'.
Apparently, at least 36 years after Logik der Forschling Popper is not the falsificationist
die-hard most authors believe him to be. But, apart from this kind of exegetic issues.
Popper has not so much solved the problem of induction, but rather dissolved it, as
Blaug (1980) phrased it.
Tlie whole idea of falsification and critical science only concerns the context of jitstificatioll, how new ideas should be evaluated. Where ideas and new theories come from.
however, is quite a different matter. We then enter the context of discovery, of which
little can be said. A new insight may strike us like a flash of lightning, guided by valite
judgements, predilections and metaphysical ideas. But this does not mean that we cannot evaluate. critically and rationally, our former views, in the light of new ones. Experience is the name everyone gives to his or her mistakes, our major problem is how to
make the mistakes as quickly as possible. And what is more, "this is the way knowledge
progresses, and especially our scientific knowledge, by unjustified (and unjustifiable)
anticipations, by guesses, by tentative solutions to our problems. by conjectitres. Tliese
conjectures are controlled by criticism; that is. by attempted refutations, which include
severely critical tests. The very reftitation of a theory ... is always a step forward that
takes us nearer to the truth" (Popper, 1962/1968, bold added).

Although Popper credits himself with having destroyed logical positivism, not everybody regards Popper as being so far from positivism itself. Especially the logical positivists themselves were not eager to distance themselves too far from Popper. The
reason therefore is. I would say. that although logical positivism might have been the
height of modernism until 1934, falsificationism went far beyond. Falsificationism is
the antithesis of skepticism. and for sceptics knowledge is nothing but animal belief. Sir
Karl Popper was the ultimate modernist.
Now, the question is. could Popperian falsificationism be useful iii describing the strticture and development of capital stritcture theory. A confirmative answer wodd be
surprising. since Popper's methodological rules are truly normative. It is ati aggressive
methodology. intended to distinguish science from non-scienceand to outline the rules
10
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of the one and only game of science . Moreover, Popper rejects methodology as an
empirical science which studies the actual beliaviour of scientists. Such a "naturalistic
methodology has its value, no doubt" but "It is uncritical" (Popper, 1934/1968. p.52-53).
We will not be surprised. Falsificationism is far too harsh a nile to be applicable to all
forms of social science. including financial economics as will be shown in the next
chapters. For the physical scientist it is too rigid. but for the social scientist it is virtually
impossible to act as a true falsificationist because of the same old problem of induction
itself. Maybe not so much the natural sciences but theories of the social sciences are
time and space constrained. The assumption that a falsifying observation will persist is
itself an inductive fallacy, based on experience that the same events or observations
have persisted in the past and, hence. will persist in the fliture. Or. what about geographical differences? For exainple what to do if the Black-Scholes option formula is a
perfect predictor for prices at the Chicago Options Exchange, but not for the European
Options Exchange in Amsterdam? "An honest falsificationist mtist regard virtually tlie
whole of economic theory as false or unscientific" (Hausinan, 1985}

2.3 Kuhnian revolutions
Besides Popper. the two other houseliold names in the philosophy of science are
Thomas Kuhn and Imre Lakatos. In 1962 - an enlarged edition came out in 1970 Thomas Kuhn published The Strticture of Scientific Rei,olutions, which was called in
Science "A landmark iii i!itellectual history". In contrast to Popper's normative undertaking Kuhn sets hirnself up to create an 'image of science'. a sketch of the concept of
science that can emerge from the historical record of the research activity itself (Kuhn,
1970, p. 1). This comes very close to the intentions of my own descriptive metatheoretical venture. His image of science. however. is based on the history of the physical
sciences, which is not surprising, as Kuhn was a graduate student in theoretical physics
before exposing himself to the history of science and becoming a Professor of Philosophy at MIT. It is our task now, to decide on whether his ideas could also be used.to
construct a metatheory of corporate finance.

Despiteofitsinnovativecharacter, themain notionsof thebookareeasilystatedandhave
intuitive appeal. Kuhn asserts that by far the largest number of scientific man-hours is
devoted to normal science, whereundertheaegisofa paradigni problem solvingactivity
takes place in the context of an orthodox theoretical framework. As a consequence of
repeated refutations and accumulating anomalies retiolutionary science emerges and
oneparadigm can beoverthrown byanother. "All crisesbegin withtheblurringof aparadigm and the consequent loosening of the rules for normal research" (p.84} . If normal
puzzle-solving is no longer able to unravel resisting anomalies and a rival paradigm
overcomes, adifferent world i,iewwill be created. For in the sociologicalsensea paradigm
»

7) Blaug ( 1980. p. 19) gives a list of more thaii twenty prekriptive phrasch like "1 prc,pose tlie rule....", "\Ve hliall
adopt the niethodology....." etc. frcim The Logic («Scientific i)iscovery

8) All crisesclosein onecif three ways. Sometinies normal science ultiniately proves able to haiidle i he crisis-provoking problem despite the despair of those who ha'e seen it as the etid of an existing paradigm. On other occasions the problem resists and is labelled and set aside for a future getieration with more developed tools or m(}re
intellectual power. Or. finally, the case that concerns Kuhn most. anew candidate for paradigm emerges with the
ensuing battle over its acceptance.
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concerns "the entire constellation of beliefs, values, techniques and so on shared by the
members of a given community" 9. In the postscript of the second edition Kuhn suggests
replacing'paradigm' by the term disciplinary matrix: "'disciplinary' because it refers to
the common possession of the practitioners of a particular discipline; 'matrix' because it
is composed of ordered elements of various sorts, each requiring further specification"
(p.182}. Rival paradigms are inco,nmensurable and there is no neutral position from
which it is possible to select the 'best' paradigm, not even on the basis of empirical
evidence: "What were ducks in the scientist's world before the revolution are rabbits
afterwards" (p.111). Scientific change- from oneparadigm intoanother- hasan irrational
touch, it is a mystical conversion that takes on the nature of a religious experience.

Finally, it should be stressed that normal science and revolutions are community-based
activities. A paradigm governs, in the first instance, not a subject matter but rather a
group of practitioners, using their own scientific tools. Any study of paradigm-directed
or of paradigm-shattering research must begin by locating the responsible group or
groups. These groups can be small. In contrast to conventional wisdom, Kuhn's concern
is not exclusively with major revolutions such as those associated with Copernicus,
Newton, Darwin or Einstein. "A revolution is a special sort of change involving a certain
sort of reconstruction of group commitments. But it need not be a large change, nor
need it seem revolutionary to those outside a single community, consisting perhaps of
fewer than twenty-five people" (p. 180-181).

In comparing the intellectual landmarks of Popper and Kuhn, one could Say that for
Popper science is in a state of permanent crisis, but not necessarily revolution. Scientific
history is an endless string of bold conjectures and harsh refutations, but subsequent
steps are rational, not irrational, and successive theories can communicate, they are not
incommensurable. Yet Popper accepts that normal science exists and he even expresses
his feelings ofindebtnessvis A vis Kuhn for pointing out the distinction between'normal
science' and'extraordinary science' and for "thus opening my eyes to a host of problems
which previously I had not seen quite clearly" (Popper, 1970, p.52). Nevertheless, in Popper's view the normal scientist "is a person one ought to be sorry for". Moreover, as we
saw earlier. normal science is a danger to science and to our civilization. However, since
Popper's methodology is plainly normative while Kuhn's emphasis is on positive
description, Ockham's Razor (see section 2.1} renders them almost immune for their
mutual criticisms and causes "the clash between Popper and Kuhn" (Lakatos, 1970).
The question now arises if Kuhn's analysis of the (physical) sciences can contribute to a
metatheory of corporate finance. Not being a physical scientist myself, I am happy to
accept that normal science, puzzle-solving, resistant anomalies, scientific revolutions
and incommensurable paradigms are well-suited concepts to describe the history of
the natural sciences. Would it now be possible to grasp the history of corporate finance
with the same terms? An easy way out would be to join all those who accuse Kuhn of

9)In the other sense paradigm denotes "one sort of elenient in that constellation. the concrete puzzle-solutions
which. employed as models or examples, can replace explicit rules as a basis for the solution of the remaining
puzzles of normal science" (p. 175, the postscript of the second edition).
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terminological imprecision and vagueness Hamminga (1983) gives a selection of the
variety of ways in which several authors have tried to apply Kuhn's terminology to
economics, including Stigler (1963): "Until Kuhn gives us criteria of a revolution (or a
paradigm) which have direct empirical content, it will not be possible to submit his
fascinating hypothesis to test.". Although equitable, such criticism would ignore the
great intuitive apped of his ideas and which paved the way fora host of problems which
had previously not been seen quite clearly, as Popper put it. Besides, ill the second edition Kuhn frankly admits to Stigler's accusation when he introduces his 'disciplinary
matrix'. Taking stock of Kuhn's work, 1 would say that at a very general level one could
successfully use the Kuhnian terms to review capital structure research. the only exception being perhaps the role of anomalies, to which I will come back later.

The entire field of neoclassical economics could easily be labelled a pamdigm, the
world View being the belief that agents maximize utility and that their behaviour can be
explained by assuming that they have stable, well-defined preferences and make
rational choices consistent with those preferences in markets that (eventually) clear.
However, my metatheoretical venture concerns only one particular part of neoclassical
economics: capital structure research. I therefore need an intermezzo for philosophers
of science to locate the work on capital structure and put it in a neoclassical perspective.
Financial economists are invited to skip the intermezzo.

Short intermezzo for philosophers of science: economics, financial economics, corporate
finance, capital structitre theory
In keeping with Copeland and Weston (1988) and others, the foundations of the modern
tlieory of finance, or financial economics to be formal, can be said to have been laid in
1958. In that year Modigliani and Miller published their seminal paper on capital structure and valuation. Simultaneously. Markowitz and Tobin were working on the theoryof
portfolioselection. Financial economics can roughlybe split up intwo parts, investments
and corporate finance. Investment theories aim at explaining and possibly predicting
asset prices in financial markets, two famous results being the Capital Asset Pricing
Model and the Black-Scholesoption formula. Corporate finance is engagedinunderstanding the financing behaviour of corporations. Since corporate financing decisions are
reflected in a firm's capital structure. one could argue that all financing decisions. such
as leasing. dividend policy, the duration of debt or mezzanine financing, are elements of
capital structure theory. In fact, the Modigliani-Miller irrelevance theorem, which states
that the value of the firm is not affected by the debt/equity ratio. applies to alt types of
claims investors hold on the firm'scash flows. Toputitanotherway, theresearchinfinancial economics that is subject of this thesis and thus of my metatheory, contributes to
answering the question: "How do firms choose their capital structure?" (cf. Myers, 1984).
The fragile umbilical cord that ties together corporate finance and investments is the
assailable basic assumption in financial economics, that the goal ofa firm is to maximize
shareholder's wealth. Onlywhenusingthis assumption does it make sense to analyse the
financingbehaviouroffirms bylookingatstock pricesand tostudythe market's reaction
to financingdecisions. Ifthe management ofafirmwould not aim at maximizingits share
10)Masterman (1970) identified
Some methodological skirmishes
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different definitions of the term paradigm in the first edition of Kuhn's book.
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price. stock price reactions to. for example, a debt-equity swap would not reveal the
slightest rationale about the behaviourof firms, but only about stock market behaviour.
The areaof investments (e.g. the capital asset pricingmodel that explains stockprices in
terms of the risk of a particular stock relative to the market risk) is based on neoclassical
utility theory ". For capital structure theory, in my view, the neoclassical foundation is
less clear although it is common practice to consider both investments as well as corporate
finance as a branch of applied microeconomics. A crucial element of the paradigm of
microeconomics are the conditions of consistent and rational behaviour, known as the
axiomsof cardinalutility. They are basedon Von Neumaiin and Morgenstern (1947) and
the elegant mathematics which logically follow on them. Until recently there has been
almost no empirical testing, "but the axioms and the basic results - e.g increasing marginal utility. risk aversion and decreasing absolute risk aversion seemed to conform to
economists' casual empiricism" (Copeland and Weston. 1988. p. 102). The major tools of
economics are the apparatus of demand and supply and the attendant notions of equilibrium. Specific tools for financial economics are, 'arbitrage reasoning'. as introduced
by Modigliani and Miller (1958} and 'event study methodology' for empirical testing t'
Arbitrage reasoning refers to the mechanism that costless and riskless, but profitable
transactions do not exist in the economy. Event study methodology is a technique used
in empirical work that tries to measure the (stock) market reaction to corporate events
and thus tries to assess the effect of those corporate actions on shareholder wealtli.
-

Endofintermezzo
When analysingthe Kuhnian characteristics of capital structure theorythe first question
to be answered is "Was the Modigliani-Miller paper the beginning of a paradigm?"
There exists little doubt that it was a momentous and influential paper. It even spread
beyondcorporate finance to the fieldsof money and banking, fiscal policy, international
finance and macroeconomics. It is referred to as "the seminal paper". "their classic
paper". "a landmark in the modern theory of finance", "The central results of modern
corporate finance", "The influence ... permeates almost all aspects of financial economics to this day", etc. 13 But more is required to cause a Kulinian revolution. A new world
11) In particular, the MM theorems do not assunie investors or firms to behave according to the axioms of utility
theory. The only conditionis that investors prefer two guilders to one, the so-called assumption of nonasatiati mi
(i.e. greed). In addition to utility theory other criteria have been used to separate neoclassical econontics from
other approaches. Although 1 believe t hat m ility theory is its most distinctive characteristic. it is not my purpose
to entering into the debate of how to dc.fine exactlr neoclassical economics.
12) Asa difference between theeconomic approach and the financial approach. Ross ( 1987) iii particular stresses
the pivotal role of arbitrage in neoclassical finance. In financedemand curves are horizon t.iland perfectiyelastic
and the supply curves are either perfectly ela stic or perfect ly i I le ! as t ic. \Vil at ni atters is 11(N nicivements along tllc
ciIrves in respfinse to changes in price. blit rather wliere the curves are in the price-quantitv picture. Since the
forces of supply and demand have no nieaningfinance requires a different approach Altliough Ross believes tliat
it would be productive to maintain sonic distance between the two areas, lie nevertlieless states that ec<)nomiCS,

iii ge ne ral . wil l gr ea t ly belie fi t fr o ni tlie t ools ( an d d a ta } d e ve l oped i n fi n an c e a nd t l ia t i t \1·01 1 I cl be p r od Li c t i v e t o

maintain somedistatice betwee n thetwoareas. H ealso argues that finance is not simplva 110[lier of tliespecialtv
areas of economics. like labor economics or public finance. mainly because "the principal distinction of one of
metliodology ratlier than of foclis" (p.29).

.13) Statenients troni respectively Copeland and Weston 11988), Stiglitz 1 196,9, 1988L Ross 119771 and
Bliattacharya (1988)
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view has to be created. papers on corporate finance before and after 1958 have to be
incommensurable, a new kind of puzzle-solving has to arise and new tools have to be
used. Indeed, tliere was more. Prior to 1958, corporate finance was largely a descriptive
field of endeavor, yet MM transformed the field into a positive science: "MM transformed the study of finance from ati institutional to an economic orientation" CWeston,
1989). Moreover. Weston finds the influence of the MM propositions on financial
economks comparable to the impact of Keynes in macroeconomics. And if there is to be
a Kuhnian revolution in economics. the General Theory is generally considered to be the
best candidate (see Leijonhufvlld, 1976). Researchers of note, such as Stiglitz and Ross,
even use Kuhnian ternis to celebrate the 30thanniversary of the MM propositions: ".. the
paradigm thatbecaniedominant following the publication of MM" (Stiglitz, 1988). Ross,
in fact calls the work of Millerand Modigliani "alaboratory exampleofa violently shifted
paradigm". The older view that capital structure did matter now had "about it the flavor
of phlogiston" and Ross almost sees the ducks turning into rabbits: "economists now do
look at finance through the eyes of MM". Moreover, also concerning the tools, tlie paper
brought about some iinportant and lasting innovations. The key contributions were:
introduction of the arbitrage analysis (homemade leverage). the risk-class, and the after
tax atialyses of dividend and debt policies. Another specific tool of corporate finance
that was mentioned earlier, is the event study methodology. Finally. immediately from
the Olitset there was a new 'tool' for puzzle-solving within the new paradigm. The
irrelevance theorein itself was. and still is, the major puzzle to be solved. The key to the
puzzle being relaxing all the irrealistic assumptions. Until the late seventies. the
question was not so much whether these assumptions were 'realistic'. but whether
altering these assumptions led to situations where financial structure did indeed matter.
There really was a revolution going on. At the outset, even MM themselves were not
totally convinced of the correctness of their results. 1n an interviezv with Arjo Klamer

Modiglianisays: "Itis true. though I must confess that ... mytwo articleswith Miller on
corporate finance are written with tongue in cheek. to really make fun of my colleagues"

(Klamer, 1984, p.125). And Miller makes a similar remark: "We had to convince people
(including ourselves!} that there could be any conditions. even in a 'frictionless' world.
where a firm would be indifferent between ... debt and equity" (Miller, 1988, p.100)
Neither did the finance community make a U-turn overnight after reading the 1958
article. There were intellectual battles. Miller (1988) mentions "three decades of intense
scrutinyandoften bitter controversy", but, "Some of thesecontroversiescan now be regarded as settled." (especially Proposition I. the irrelevance theorem and the validity of
the then novel arbitrage proof of that proposition). This is an important aspect of a
paradigm shift and the incommensurability of rival paradigms: especially younger
researchers choose the new world view and the old paradigm dies otit with its
adherents. For example Durand and Gordon, both active in the previous paradigm. in
1989 still attack MM, as Gordon for example states: "I have not been a followerof MM"

To conclude the paradigni discussion of capital structure theory. I would argue that
indeed MM started a new paradigm, but that t heir paper caused an inaugural rupture
instead of a Kithnian revolution because prior to 1958 there was no systematic theory of
corporate finance. The 'traditional view' of corporate finance was merely based on
Smne methodologicalskirmislies
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description and void of any theory. It was a pre-paradigmatic period in which corporate
finance was itself an anomaly within economic science, just as accounting was until the
rise of positive accounting theory (cf. Watts and Zimmerman, 1986) in the 19805 and as
marketing maybe still is today. Another reason why the pre-MM period was preparadigmatic and that a Kuhnian revolution had not taken place, was due to the
absence of any anomalies before 1958. There was no crisis in the field of corporate
finance and MM was in fact not a response to an increasing number of anomalies. MM
itself was an anomaly. The irrelevance of capital structure was an outrage and 100%
debt as the optimal financing policy was considered ridiculous. But then everybody
started to work on these puzzling statements, which in fact were genuine anomalies.
Since an interior optimal capital structure (as a tradeoff between the tax advantage of
debt and the costs of bankruptcy associated with debt) has been found, real anomalies
within the MM paradigm do not exist anymore. This is in sharp contrast to the area of
investments where anomalies play a primary role in the development of theories.

Summarizing, at a general level we can successfully apply all Kuhnian terms to corporate finance theory. except for the absence of a crisis in the old paradigm and a new
paradigm (the MM theorems) that starts being a monstrous anomaly itself. At a lower
level, however. Kuhnian language is indeed too indefinite to fully grasp capital structure
theory in all its intriguing details.

2.4 Lakatosian Scientific Research Programmes
Imre Lakatos, a Hungarian mathematician who eventually became a Professor of Logic
at the London School of Economics, in 1970 published Falsijication and the methodology of scientific research programmes. Lakatos tries to reconcile the aggressive normative methodology of Popper and the defensive, descriptive one of Kuhn 14. Both agree
upon the importance of revolution in science, but differ about the role of criticism in its
revolutionary growth. Whereas, according to Popper science is "revolution in permanence", and criticism the heart of scientific enterprise, Kuhn states that revolution is
exceptional and extra-scientific, and criticism is. in 'normal' times, anathema.
Although some writers comment on the (cognitive) status of Lakatos' theory that it is
"intricate" and "he is not an easy author to pin down", Lakatos himself characterizes his
philosophical undertaking as follows: "Kuhn's conceptual framework for dealing with
continuity in science is socio-psychological: mine is normative. I look at continuity in
science through 'Popperian spectacles'. Where Kuhn sees 'paradigms', I also see
rational 'research programmes"' (Lakatos, 1970, p. 177. bold added). 15
Lakatos argues that in Popper (1934/1968) two different positions are conflated: naive,
savage, dogmatic or naturalistic falsificationism and sophisticated falsificationism.
Kuhn does not understand the more sophisticated position. According to the logic of

14) I owe t he distinction between aggressive and defensive methodologies to Blaug (1980) who owes it tc) 1.atsis
(1974).

15) Atiotherillustrationof the normative nature of Lakatos philosophy is a sentence like "Good scientists will not
find such makeshift (an arbitrary series of disconnected theories) progress satisfactory; ..." or his demarcation
criterion between mature and immature science (to be discussed below}.
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dogmatic falsificationism, scientific honesty consists of specifying, in advance, a test
such that if the result contradicts the theory, the theory has to be given up. Science
therefore grows through the repeated overthrow of theories, with the help of hard facts.
A sophisticated falsificationist, however, recognizes that theories are based on
"unproblematic background knowledge", and consist of some "law of nature", initial
conditions and auxiliary theories. If a theory comes in conflict with empirical evidence
we do not have to decide which explicit of'hidden' - part to replace. We may try to
-

replace any part. Only when we have hit on an explanation of the anomaly \vith the help
of some content-increasing change (or auxiliary hypothesis), and this is corroborated
by nature. do we move on to eliminate the 'refuted' complex. Thus sophisticated
falsification is a slower, but possibly safer process than naive falsification and it eliminates instant rationality.
The main reason Lakatos distinguished naive from sophisticated falsificationism was
because the human mind is not able to create a theory made out of one piece. Back in
1906 Duhem argued that an experiment can never alone condemn an isolated theory .
For such condemnation we also need common sense, sagacity and, good metaphysical
instinct. No theory can be tested in isolation since an empirical test always concerns a
conjunction of theoretical statements (111, h2, .'' h„) and initial conditions (il, i' ... in) 1 .
Therefore, in case of a recalcitrant empirical inconsistency, there are almost infinitely
many possibilities of how to replace - given sufficient imagination - any of the premises
(in the deductive model) by invoking change in some distant part of our total knowledge (outside the deductive model) and thereby restoring consistency. Any theory can
be permanently saved from refutation by some suitable adjustment in the background
knowledge in which it is embedded. We can only falsify the whole system, and,
conversely, no statement is immune to revision. "The only thing the experiment
teaches us is that among the propositions used to predict the phenomenon and to establish whether it would be produced, there is at least one error; but where this error lies
is just what it does not tell us" (Duhem, 1914, p. 185).
£6

One of the crucial differences between naive and sophisticated falsificationism is that
the latter replaces the concept of a theory as the basic concept of theory development,
by the concept of series of theories (think of Duhem's problem). The continuity of such
series of theories
reminiscent of Kuhnian normal science - and the distinction
between naive and sophisticated falsificationism, were for Lakatos the preamble to his
methodology of scientific research programmes. A research programme consists of
methodological rules. The negative heuristic, which is specified by methodological
decisions of the protagonists of a programme, concern the rules that tell us what paths
of research to avoid: don't touch upon the laws (theories) in the hard core. Instead, we
must use our ingenuity to articulate or even invent auxiliary, observational hypotheses
-

and initial conditions, which form

16) In 1953

a protective belt

around the hard core. It is this

Dihem's ideas were refined by Quine and became known as the Duhem-Quine thesis

17) If one aims at testing the observation statement. say O, one always has to test the whole deductive model: h,
h„, i" ··· i logicallyimplies O. but not-Ois observed (it is assumed that the premises are independent and are all
necessary for deducing O). Lakatos (1970, p. 185) offers a simple but illustrative example.
Some methodologicalskirmishes
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protective belt "which has to bear the brunt of tests and gets adjusted and re-adjusted.
or even completely replaced. to defend the thus-hardened core". The positive heuristic
consist of a partially articulated set of suggestions or hints on how to alter and develop
the refutable variants of the research programme. That is to say, how to modify and
make more sophisticated, the refutable protective belt. The positive heuristic saves the
scientist from becoming confused bythe oceanof anomalies. The positive heuristic sets
out a programme which lists a chain of ever more complicated models simulating
reality. "A'model' is a set of initial conditions (possiblytogetherwith some of the observational tlieories) which one knows is botind to be replaced ditring the further development of the programme, and one even knows, more or less, how. ... Indeed, if the positive heuristic is clearly spelt out, the difficulties of the programme are mathematical
rather than empirical." (p. 136).
"A research programme is successful if all this leads to a progressive problemshift;
unsuccessful if it leads to a degenerating problemshift." (p. 133) A series of theories is
theoretically progressive if each successive link represents an increase in empirical
content; if it predicts some new fact (in accordance with the sophisticated
falsificationist criterion foran acceptableorscientific theory}. The research programme
would also be empirically progressiveif every now and then, intermittently. the increase
in content would be seen to be retrospectively corroborated. "Our term 'intermittently'
gives sufficient rational scope for dogmatic adherence to a programme in face of prima
facie'refutations'." (p. 134). Lakatos' account also implies a new criterion of demarcation between on the one hand mature science, consisting of research programmes, in
which not only novel facts but. in an important sense, also novel auxiliary theories, are
anticipated. And On the other hand immantre science; consisting of a mere patched up
pattern of trial and error, a patched up. arbitrary series of disconnected theories. A
forceful, mature programme has the (positive) heuristic power to generate the autonomy of theoretical science. "This requirement of continuous growth is my rational
reconstruction of the widely acknowledged requirement of 'unity' or 'beauty' of
science." (p. 175).

Finally, how are research programmes eliminated? An objective reason to reject a
programme. that is, to eliminate its hard core and its programme for constructing
protective belts is provided by a rival research programme. which explains the previous
success of its rival and supersedes it by a furtlier display of heuristic power. But there
are no such things as cnicial experiments or tests anymore and instant rationality has
breathed its last.

Once more. can this philosophy of science be used to structure a methodological
account of capital structure research, that would give it a more readily intelligible, more
instructive pattern? I believe the answer must be a positive one. Capital strticture theory
can be considered to be a research programme. The hard core of this programme consists of the assumptions concerning rational (even though it can be bounded) behaviour, arbitrage and other neoclassical basics of financial economics (which were
discussed in the Intermezzo in section 2.2). Moreover, the negative heuristic tells its not
to touch upon the MM theorems. The positive heuristic is the game of the weakening of
18
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assumptions; to weaken the MM assumptions and generate plausible, i.e. intuitively
appealing results (theorems). The programme could, still, in a way, be called progressive and mature. It is progressive in the sense that most theories have excess
empirical content which is corroborated by economists' casual empiricism, but not by
18
econometrical empirical research . The Duhem problem plus the lack of observational
theories is enormous. Crucial experiments or tests don't exist. The programme is
mature in the sense that novel auxiliary hypotheses are anticipated by protagonists:
some 'models' exist ". Moreover, the difficulties of the programme are indeed
mathematical rather than empirical: everybody knows that most of the assumptions
underlying the MM theorems are descriptively false, but one will have a hard time
mathematically analysing the effect the relaxation of assumptions will have on the MM
results. One aspect that does not apply to corporate finance - nor to the whole of
economics for that matter - is the prediction of novel facts; it is still no laughing matter:
"An economist is an expert who will know tomorrow why the things predicted yesterday
didn't happen today" 20.
The three most relevant contemporary household names in the philosophy of science
have passed in review and have given us some useful footholds for our methodological
account on the history of capital structure. But before this chapter slips into becoming
yet another compendium of contemporary philosophy of science, we should quickly
get some more economics into our narrative and anatomize my man nextdoor. Many
interesting methodologies that could, or maybe should, have been discussed will be left
for what they are; like Feyerabend's 'anything goes', Toulmin's conceptual revolutions,
Polanyi's personal knowledge, Carnapian inductive logic, Sneedian potential and
partial models, and last but not least the F-twist. The F-twist refers to a legendary but
endless debate on Friedman (1953) that brought about a veritable tower of Babell: His
essay was a protagonistic defense of positive economics and instrumentalist methodology. The main message is that "Viewed as a body of substantive hypotheses, theory is to
be judged by its predictive power for the class of phenomena which it is intended to
'explain'. ..., the only relevant test of the validity of a hypothesis is comparison of its
prediction with experience" (Friedman, 1953, p.8-9). But most of the debate was triggered by Friedman's remarks on the role of assumptions. especially: "Truly important
and significant hypotheses will be found to have 'assumptions' that are wildly inaccu-

18) I disagree with Hamminga (1983) when he calls the Ohlin-Samuelson programme, and the whole neoclassi
cal general equilibrium theory for that matter, degenerating. The fact that cases previously 'excluded' bythe con-

ditions are incorporated does not "gradually narrow down the content to exclude possible refutations", as
Hamminga puts it. The programme is successful, Lakatos would argue, not degenerating.
19) For example, in the recent 'Golden anniversary review article' on the theory of capital structure, two protagonists in the field identify four categories of determinants of capital structureand indicate that especially"models
of capital structure based on industrial organization considerations have the potential to provide interesting
results" (Harris and Raviv, 1991, p.319).
20) DeMarchi (1976) presents an innovative account of the Ohlin-Samuelson research programme in terms of
Lakatos methodology. but, contrary to the corporate finance research, in that programme "there has been a
modest harvest of novel facts" (p. 123).

21) Hamminga (1983) studied 25 papers on this topic and found three different ways in which the word theory
was used, eight ways of using the word assumption and four different ways of using the word realism (p.5).
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rate descriptive representations

of reality. and. in general. the more significant the
theory, the more unrealistic the assumptions (in this sense)" (p.14)!
2.5 Hamminga's Propositions of Economic Theory
Hamminga (1983) presents an empirical metatheory which "describes the hard facts" of
theory structure and theory development in neoclassical economics. This "completely
new metatheory" (p.iii) is based on a case study of the neoclassical (Heckscher-Ohlin)
tlieory of international trade, the period of analysis commences in 1933 and ends in
1968. I will discuss Hamminga's metatheory in some detail, as it is the only one that
exclusively applies to neoclassical economics and as it has inspired the construction of
my own metastory. However, as will be shown later, there are some crucial differences
between Hamminga's methodological framework and mine.

Hamminga calls the theory of international trade

a research programme (following
Lakatos) and draws up a list of five characteristics (p.66-70):
1) The research programme is based upon the Foundation ofEconomic Analysis (FEA)

which consists of a set of fundamental neoclassical concepts and convictions like
'good', 'utility function', 'marginal utility', 'equilibrium', etc. These convictions culminate in a belief in a tendency towards a General Equilibrium. The coherence of the FEA
has lead to the use of such vague, intuitive notions as 'spectacles' and 'world view'.
I suppose Lakatos would have called FEA the hard core of the
programme.
2) Within the framework of the FEA the merits are explored of a new Explanatory Ideal
(EI), guideline for doing further research. In case of the Ohlin-Samuelson programme
the guideline apparently is to explain international trade phenomena through the existence of identical production functions for a product for all countries, whereas factor
endowments (wages, cost of capital) differ among countries.
3) Research centers around a set of Interesting Theorems (IT). The two most important
IT's in international trade theory are, firstly, the factor price equalization theorem,
which states that trade adjusts the price of a factor in a certain country to measure up to
the price of that factor in the other countries. This is true for all factors (labor and capital). The other IT is the Stolper-Samuelson theorem, which claims that international
trade lowers the total renumeration of the relatively scarce factors in a country.
4) Next, the foundation of economic analysis, the explanatory ideal and the interesting
theorems can be found back in Propositio,is of Economic Theory (PETs), PET's which
have the following form:
Vimn (Cl• ••••Ci· Ci+1, ···, Cj. Cj+1,1-, ck

IT)

A PET must be read as follows. In a field V. containing l countries, m goods and Il factors, the conditions Ci, ..., Ck are sufficient for proving the IT. There are three kinds of

conditions: a) FEA-conditions (C„ ...,C ). originating from the FEA (concerning utility
theory etc.). b) El-conditions (Cr.1, .... C,), originating from the Heckscher Ohlin EI.
c) Special conditzons (C„1, .... Ck), found by inventive economists in order to construct a
total set of conditions sufficient to prove the IT. In the international trade programme
these conditions pertain to restrictions on slopes and curvatures of production functions and utility functions, and on factor endowments.
20
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5) With respect to the PET's there are four strategies of theory development that are
named following the results achieved by the strategy:
Field extension. In this strategy the IT is proven to be true for a larger
field, i.e. for more than two countries, more goods or more factors.
b) Weakening of conditions, consists of finding a less restrictive set of
special conditions, e.g. for shapes and curvatures of production functions and utility functions.
c) Finding conditions for conditions, meaning the replacement of one
of the special conditions with a whole set of other conditions.
d} Constructing alternative conditions, whereby the whole set of special conditions C i+1, ··-, Ck, is replaced by an alternative set C'1.1, ••·• C'k,
that still yields the same IT.
a)

Field extension and weakening of conditions both result in extending the domain for
which the interesting theorem is proven. This increases the empirical vulnerability of
the theory and thus the chance of falsification. Surprisingly, when discussing Lakatos.
Hamminga calls this a decrease in the content of conditions and fields, while this is
exactly what Hamminga himself does when he maximizes the generality - and thus the
vulnerability - of his own metatheory!
Hamminga claims that economics consists of various branches (he mentions for example labour markets, public finance and consumer behaviour) that can all be characterized by his research programme. Such a research programme consists of a set of application programmes for each branch - e.g. the Ohlin-Samuelson programme - which
apply the FEA to a certain field, each with the help of its own EI. And in turn, application
programmes consist of a set of normal programmes each of them centered around a
certain interesting theorem which emerged in the field.

Having outlined the structure of the research programme, the question now arises
"Why are the four strategies of theory development considered successful, why do
economists aim at these results?". Hamminga's answer is: because these strategies
increase the plausibility of the interesting theorem. The plausibility of the conditions
and fields is supposed to be transferred to the IT. thus increasing the plausibility of the
conditions which results in higher plausibility of the IT. Hamminga does not exactly
define'plausibility', but says it will become clear through the use of the word. Eventually a whole Set Of Elementaiy Plausibility Convictions (SEPC) is constructed which
assigns plausibility to conditions and fields. These can then be transplanted to the IT.
The problem is, however, that "there is no systematic discussion about such a thing as a
SEPC." (p.76), "one has to look for 'SEPC's-originated statements' between brackets in
sentences. in footnotes, in the use of some kind of adjectives, by questioning economists and the like" 22. This is different. however, from describing hard facts, which is
what Hamminga said he would do. But, Hamminga just believes in the existence of a
SEPC, calls it enigmatic and he frankly admits that analyzing SEPC's is troublesome and

22) It issurprisingthat Hammingasuggests to question the mentalbehaviourofeconomists, sinceat thebeginning
of the book he states that "economists onlyroughly and partially understand their own mental behaviour" (p.4)
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thereby confesses that he changed (or had to change) his method of analysis 23. Nevertheless, confessing that you just robbed a bank doesn't permit you to take the money
and walk home. Here the descriptive. empirical metatheory, that is supposed to "correctly describe the hard facts of theory development in neoclassical economics" (p.iii,
italics added), comes to an end. It transforms into a speculative venture: it is based on
Hamminga's belief, it concerns the "mental behaviour of economists" and the construction of each element of the SEPC's hinges upon one or two quotations 24. Still, this
doesn't render the SEPC's analysis less interesting or less valuable, on the contrary. It's
just not the empirical, hard modernist science, dealing with "facts only" (p.2) that
Hamminga said he would be doing. Instead it is postmodernist rhetoric, exploring
thought by conversation 25

FEA-conditions

plausibilism

conditions plausibilism

EI-conditions

field plausibilism

Special conditions

consequence plausibilism

Figure 2.1. Hamminga's main categories of platisibilism

The plausibility strategy is supposed to play an essential role in the mental behaviour of
economists. Table 1 shows the main categories of plausibilism. As one can see, the
various kinds of plausibilism are directly linked to the different elements of the PET
(consequence plausibilism refers to theoretical possible IT's). Special conditions
plausibilism concerns the economic meaning of conditions, conditions should be
connected with 'familiar' economic phenomena. But not all economically meaningful
conditions are plausible, only those that have likelihood in practice are (economists use
terms like 'pathological', 'artificial', 'plausible; 'not unlikely'). It is not surprising that
examples for FEA-conditions plausibilism are hard to find. since this concerns the hard
core of the programme which is not allowed to be attacked anyway. Field plausibilism is
exemplified with quotes like 'patently artificial' and 'empirical probability', which both
have strong resemblances to the likelihood of economic meaningful special conditions.
Finally, consequence plausibilism refers to all the unintended implications of C„ ...,C;.
C'. '...' 9. C* ,..., Ck which are overtly implausible or absurd, they "are in most cases intercepted before they reach a periodical". Some theorems which are, at a certain point
23) In reaction to the 'troublesome' character of the SEPC's Hamminga states: "Nevertheless. I believe in the existence of an SEPC, I think most Ohlin-Samuelson programme participants 'have' an SEPC, and I believe that
sometimes, on some grounds, SEPC's are modified." (p.76).
24) Only the 'likelihood in practice' plausibilism of economically meaningful special conditions is ill List rated
with four cases in point.
25) This interpretation can be supported by Hamminga's hope "to have shown by examples" the existence and
functioning of plausibilism. And more importantly. he states that "in logical respect. a plausibilistic interpretation of the four types of theory development strategies is possible, but not necessary" (p. 104).
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in time, considered an implausible consequence, can however, be accepted as an IT at
some later time. This shows that the SEPC is not a stable, unchanging set 26. The main
role of plausibility concerns the development of theories. The SEPC has four functions
in the development process of theories: it transfers plausibility to the IT by the fiat of
proof, it classifies consequences into an absurd and an interesting part, it serves both as
a negative and as a positive heuristic.
Thereafter, Hamminga presents his mutual independence thesis "theory development
in the Ohlin-Samuelson programme could have gone with the same rapidity and could
have gone the same way if no econometric research had ever been done." (p.101). The
two main problems of testing theories are the identgication problem and the anchoring
problem. The identification problem mainly refers to the fact that economic theory is
rarely informative about functional forms of statements; to say that the demand curve is
downward sloping is not enough for precise empirical testing. In the Heckscher-Ohlin
theory especially production functions have to be specified, each specification yielding
essentially different results of the theory. The anchoring problem has to do with empirically determining the variables in the models; how to measure 'production factors'.
'commodities' or even 'countries'. In addition to these two econometrical problems
that Hamminga mentions, there are of course many other problems which appear in
testing theories, such as the reliability of data, the specification of stochastic variables,
model comparison and testing the adequacy of the original specification (see Maddala,
1988).

Then comes the grande finale. Until now nothing has been said about the main title of
the book: Neoclassicat theory structure and theory development. All effort was put into
the subtitle: A case study concerning the theory of international trade. Based on a two
page analysis, containing two or three quotations, Hamminga strongly expects to hold
his metatheory for the structure and development of alt neoclassical equilibrium theories and its applications, and to be of heuristic value for studying economic research
programmes outside the range of neoclassical economics. By thus expanding the domain of his metatheory he maxirnizes its vulnerability. Popper would find Hamminga a
true scientist, maximizing the set of possible counterexamples that would falsify his
theory, which is good for the growth of knowledge. No doubt many other people might
also consider Hamminga to be a real scientific hero. A hero perhaps then much like
Colonel Travis and his men, who fought 1 against 10 at the battle of the Alamo. Unfortunately, in the end they all got killed by the Mexicans.

And once again, the question can be raised whether this metatheory is of any use to my
own methodological undertaking. But firstly our scientific hero should get his due. As
his metatheory is so detailed, the odds are against him that his metatheory will also
exactly hold true for another branch of neoclassical economics in all its aspects.
However, that is not the problem. Fact is that some crucial aspects of Hamminga's
26) The example that Hamminga gives (the no trade-consequence of factorprice equalization) is not convincing.

Samuelson writes "I made a surprising discovery: the proposition is false.". Samuelson had made a mistake, that
is why he changed his mind about the non trade-consequence, not because his concept of plausibility had

changed over time.
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metatheory do not fit capital structure theory. Nonetheless, his metatheory has
important heuristic value. To be more precise: The idea of a PET is very useful. But there
is only just one field in capital structure theory and it seems useful to replace IT's by two
categories of theorems, encompassing theorems and possibility theorems (the
distinction will become clear in section 2.7). The FEA-conditions exist, but should be
specified more precisely. An explanatory ideal does not exist, but maybe this could be
replaced by the 'rule Of the game'. The rule of the game in capital structure theory is.
starting from the MM theorems, to play with the conditions that constitute the so called
Modigliani-Miller worldz: The main goal of this game is to be able to prove ever more
economic meaningful and plausible IT's that are likely to be valid in practice. The
number of special conditions seems to be endless. Furthermore. there is a crucial
difference between the Ohlin-Samuelson PET's and the capital structure theory PET.
The explanatory ideal in the Ohlin-Samuelson programme is to try to prove a certain
interesting theorem for an extended field, weaker conditions, and alternative
conditions. The changing and playing with conditions in the capital structure
programme results in ever changing theorems. Coots et al. (1992) discuss the first two
conditions which researchers played with, each resulting in totally different theorems
(to wit, MM-irrelevance, 100% debt and an internal solution).
One could say that the overall strategy of theory development in corporate finance is to
weaken the conditions. One part of the 'weakening of conditions' consists of expanding
the domain for an existing theorem. The main strategy, however, aims at proving new
theorems. As for the role of plausibilism I would say that, indeed, plausibility plays a
very important role when choosing the playing conditions and subsequently in the
resulting theorems. 'Economic meaning', 'likelihood in practice'. 'apriori likelihood',
they all play an important role in the development of capital structure theory. Two crucial exceptions are the MM irrelevance theorem and the MM corporate tax corner solution, neither of which are plausible in any sense. Finally, as I will demonstrate in section
2.7 and chapters 3 and 4, there is no mutual independence between theory and empirical work. Instead there exists a unilateral dependency: empiricists depend on theoretical output, while, conversely, theory development does not seem to be influenced by
the results of empirical work.

2.6 Postmodernism, rhetoric and discourse

"When we run over libraries persuaded of these principles, what havoc
milst we make? If we take in our hand any volume; of divinity or school
metaphysics, for instance, let tls ask, Does it contain any abstract reasoning concerning quantity or number? No. Does it contain any experimental reasoning concerning matter of fact and existence? No. Commit
it then to theliames: for itcan conmin nothingbutsophist, yandillusion."
David Hume, 1748
27) According to McCloskey, this applies to the whole of economics: "Relaxation ofassuniptions is the literature
generating function of modern economics" (McCloskey. 1983. p.500).

24

Cliapter 2

"Mathematicians are like Frenchmen: whatever you say to them, they
translate into their own language, and forwith it is something entirely
different."
Goethe

I will tell my rather straightforward metastory concerning capital structure theory in the
next section. Nolens volens things will get a little more philosophical in this section,
some would even say more interesting. On the other hand, others might well call it
vague, irrelevant, an unwarranted generalization, a gross simplification or flowery
language. Popper, Kuhn, Lakatos and Hainminga in the first half of his book, all are
advocates and practitioners of the traditional study of methodology, of modernist
methodology. They all made absolute truth claims for science, casu quo economics
(Hamminga). In principle only one definition of scientific truth or knowledge was
accepted: the modernist, Cartesian, 'mirror of nature' epistemological claims. Only
when Hamminga started talking about plausibility, things changed. From that moment
on he didn't claim absolute truth anymore, he talked about 'belief' and said his statements were possible, blit not necessary. His plausibility thesis is self-referential; it is
about plausibility in economics and it is merely plausible itself. Moreover, he then
changed his method of analysis: he started to study the economic discourse (language)
"between brackets in sentences, in footnotes, in the rise of some kinds of adjectives" and he expressed the wish to question economists. Moreover, he introduced a "principle of suspicion". Which meant that economists only roughly and partially understand their own mental behaviour, and that there is a discrepancy between official and
unofficial methodological behaviour. All these characteristics of Hamminga's plausibility thesis could be called postmodernist, they are concerned with the rhetoric of
economics and regard economics as a discourse. Hamminga embarked as a modernist,
dealing with "hard facts only", but he had become a postmodernist by the time he
published his book in 1983.
-

Most part of this section will be devoted to

a rather 'close reading' of McCloskey,
some
remarks
on
Mirowski
and
a
discussion
of Klamer's work. As we will
followed by
see, McCloskey is a gifted writer who demonstrates that the modernist methodology
(constructing testable theories, falsifying or verifying them and than building new theories based on the latest empirical evidence) is not followed in economics and that it
would be impossible to follow even if economists wished to do so. Instead, economists
use all kinds of rhetorical devices, in particular metaphors, to persuade their colleagues.
In addition to merely analysing the rhetoric of economics, McCloskey also presents
guidelines for doing an even better rhetoric job in the future. While McCloskey merely
talks about rhetoric and persuasion, Klamer's enquiry is more philosophically orientated. He tries to analyse economic discourse from a broader perspective and looks at
(post)modernist features in other spheres of society like architecture, painting, and
literature. Compared to McCloskey, Klamer's investigation is more closely related to the
contemporary continental analysis of discourse with its main focus on the power
aspects of scientific and cultural discourse (cf. Foucault) and also to the work of the
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French philosopher Jean-Frangois Lyotard, the most prominent contemporary analyst
ofpostmodernism 28.

2.6.a McCloskey's rhetoric of economics
In 1983 Donald McCloskey, an economist trained at Harvard before becoming a professor at Chicago, published an article in the Journal of Economic Literature entitled "The
rhetoric of economics" and in 1986 he published a book by the same title. In a book
review in the Journal of Finance, Fisher Black started off by saying "This is a stunning
book." and called McCloskey thoughtful, eloquent, clever, thorough, original and
scholarly, challenging readers at alllevels of sophistication. Who could dream of a more
laudatory review? Since 1983, studies by economists analysing economic discourse
(rhetoric) have flourished.
McCloskey puts his case for the end of modernism in economics, and science in general.
His modernism is principally an epistemology founded on an understanding of science:
"It is the attitude that the only real knowledge is, in common parlance,'scientific,"' (p.5).
He takes epistemologists and philosophers of science as exemplars. As did Hamminga,
McCloskey distinguishes between the official and unofficial methodology, the explicit
and implicit. The official attitude of economists towards discourse is the modernist
Scientific Method that I sketched in section 2.2. It is based on the Cartesian knowing
subject, with the belief that the real exists independent of the idea of it and that sense
data is the only possible source o f knowledge. Later on, prediction and control became
the goal of science and the logical positivists argued that only observable implications
matter. These should be empirically tested; introspection, metaphysical belief,
aesthetics, and the like cannot figure in justifying theories, methodology demarcates
science from non-science. In the field of economics Friedmanian intrumentalism
became the apogee of modernism: "the theory should be tested by its conclusions, not
by its assumptions" (Roll and Ross, 1980, p. 1083) or "the realism of the assumptions
matters little" (Sharpe, 1970, p.77); questionnaires are "almost useless as a means of
testing the validity of economic hypotheses" (Friedman, 1953, p.31). The above are
some characteristics of the modernist economic scientific method.

According to McCloskey, modernism has many shortcomings as a methodology for economics 29. Making use of McCloskey's rhetoric, I will mention three of them. Firstly,
modernism is a poor method, it is obsolete in philosophy and strict logical positivism is
dead. Philosophically speaking, modernism is the programme of Descartes. Yet, the
Cartesian dogma that only the indubitable is true, the triumph of the quest for certainty
over the quest for wisdom, is to be cast into the flames. Not in the least because of
Hume's inductive skepticism. In addition, falsification is not cogent. But thanks to
Pierre Duhem. the flower was broken off its stalk before it ever bloomed. The crucial

28) Wendt (1990) constructed a list of twelve characteristics of postmodernism.

29) McCloskey is silver-tongued, persuasive and knows how to produce 'good rhetoric'. Therefore. to get a good
understanding of his work it is not only important to be introduced to his line of reasoningbut also to experience
his own rhetoric. On that account, in the next few pages McCioskey's arguments are conveyed very precisely and
sometimes taken literally from his writings.
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falsifying test, supposedly the hallmark of scientific reasoning never existed and neither
do perfectly controlled experiments. Modernism promises knowledge free from doubt,
free from metaphysics, morals and personal conviction. McCloskey argues that it is only
able to rename as scientific methodology the scientist's and especially the economic
scientist's metaphysics, morals and personal convictions. But modernism cannot
deliver what it promises. Secondly, modernism is not followed by physicists, let alone by
economists. Observational anomalies and other unwanted empirical evidence were
ignored for manyyears, as was the case with observational anomaliesin the experiments
testing Einstein's theories. Some economic theories are just not testable while others
nobody even cares to test. On the other hand, any economist believes more than his
evidence of a suitably modernist and objective sort implies. But this is good, because a
strict modernist method - notably falsification - would probably stop advances in
economics and would limit the play of understanding.
There is nothing to be gained and a great deal to be lost by adopting modernism in
economics. But what this alsoindicates, is thateconomics does notunderstand itselfvery
well. If it understood its own way of conversing - its rhetoric maybe some of its neurotic
behaviour would cease, such as its compulsive handwashing in statistical procedures.
Even Friedman, in his modernist manifesto (1953), was more postmodernist than one
mightsuppose. He, forexample, approvinglymentions the aesthetic criteria ofsimplicity
and fruitfulness which an economist might use to select from among a multiplicity of
theories with the same predictions. Furthermore, he accepts questionnaires, although
-

not fortestingthe validityofhypotheses butsuggestingthem. Thirdly, themain objection
which McCloskey has against modernist methodology is that it is a method. that modernism supports a rule-bound methodology. Modernist methodology is arrogant and
pretentious, claimingthatthephilosopherofsciencecan tell whatmakes forgood, useful,
fruitful, progressive science, that it candistinguish sciencefrom non-science, knowledge
from sophistry and illusion. But any methodology that is law-making and limiting will
"make Einstein's gods snickering behind their hands". So, what's the alternative for
modernist methodology, irrationalism, anything goes? Rhetoric, McCloskey orates.
"'Rhetoric' is a fine and ancient word, whose properuse ought to be more widelyknown
among economists and calculators." The alternative to modernism is not irrationalism
but rhetoric. Rhetoric is the art of persuasion, the art of probing what men believe they
ought to believe, rather than proving what is true according to abstract methods. It is
the art of discovering good reasons, finding what really warrants assent, because any
reasonable person ought to be persuaded. It also is the careful weighing of more-or-less
good reasons to arrive at more-or-less probable or plausible conclusions - none too
severe but better than would be arrived at by chance or unthinking impulse. It is the art
of discovering warrantable beliefs and improving those beliefs in shared discourse; its
purpose must not be to talk someone else into a preconceived view, rather, it must be to
engage in mutual inquiry. Rhetoric is the exploration of thought through conversation:
it is disciplined conversation. the idea that argument is more than syllogism. The
appeal to investigate the rhetoric of economics is not, however, an invitation to replace
careful analysis with rhetoric, or to abandon mathematics in favour of name-calling or
flowery language. The good rhetorician, and the good economist for that matter, loves
Some methodological skirmishes
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care. precision, explicitness, and economy in argument as much as the next person. It is
not an invitation to irrationality in argument, but it makes public the arguing which
economists do anyway. Rhetoric is not a new methodology, it is antimethodology.
It points out what economists actually do, what seems to persuade them and why.
McCloskey continues, arguing that the study of the rhetorics of economics, or economics as discourse, determines what we do when we do economics: use language 30. Such
a task is inevitably closely related to the question of the meaningfulness and coherence
of knowledge. The question not only applies to all schools of economics. but also to the
analysis of discourse itself, it is self-referential.

Economists use everyday language, but also mathematical models and statistical tests
and market arguments, all ofwhich lookaliento the literaryeye. Butlooked at closely they
are not so alien. They may be seen as figures of speech metaphors, analogies, and
appeals to authority,1. Facts are discourse specific, there is an interdependence between
theory and fact, mediated by culture, paradigm, and experience, that govern perception
and that are themselves products, not independently given. Facts do not speak for themselves. Statistics, for example, appearas hard numbers but are artifacts contingent upon
theory, concept formation, collection technique, and statistical processing techniques.
That only statistically significant results get published has long been a scandal among
statistical purists: they fear, for example, with some reason that at the five percent level
of significance something like five percent of the computer runs will be successful.
Moreover, statistical significance seems to give a standard measurement by which to
judge whetherahypothesis is true or false, thatisindependentofanytiresome consideration ofhow true a hypothesis must be to be economically true enough. For example, how
close does the slope have to be to the ideal of 1.00 to say that purchasing power parity
succeeds? The literature is silent. The standard used is the irrelevant one of statistical
significance. A sample size of a million yielding a tight estimate that the slope was.9999,
'Significantly' different from 1.0000, could be produced as evidence that purchasing
power parity had ' failed', at least if the logic of the usual method were to be followed
consistently. Common sense, presumably, would rescue the scholar from asserting that
an estimate of.9999 with a standard error of.0000001 was significantly different from
unity in a significant meaning of significance. Such common sense should be applied to
findings ofslopes of.90 or 1.20. Is it not, McCloskeyrhetoricallyasks, There isno'absolute
sense' inwhichadescription isgoodorbad. Thesense mustbe comparative toastandard,
and the standard must be argued economically. Significance in statistics, however useful
as an input into economic significance, is not the same thing as economic significance32,
-

30) Obviously economics uses language. But no science, including economics, can be distinguished from poetry,
journalism. twaddle or daily conversation by the mere fact that it uses language. The question at stake should be
how language is used in producing scientific arguments. For example Derrida argues that since language essentially vitiates the requirements of logicallity and verifiability, it is not possible to demarcate science from twaddle. poetry, etc. On the other hand e.g Habermas claims that demarcation is possible.

31) Appeal to authorityis often reckoned as the worst kind of 'mere' rhetoric. Yet it is a common and often legitimate argument. No science would advance without it, because no scientist can redo every previous argument.
We stand on the shoulders of giants, and it is a perfectly legitimate and persuasive argument to point this out
from time to time.
32) McCIoskey ( 1985, p.202) notes: "The appeal is part of the rhetoric of statistics. The British iiiventors of statis-
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McCloskey argues that the most important example of economic rhetoric is the
language economists use, and in particular its metaphors (of which statistics can be
one). The choice between different schools of economic thought, for example, is thus
between their respective modes of discourse. their respective systems of metaphor.
Economics as language is part of the total communication system of society, part,
therefore, of the total symbolic, myth and code system of society which governs
33
Science is a linguistic community,
meaning, signification and knowledge (truth)
using language as a bond as well as a means of communication and using paradigmconsonance expressed in terms of language as a test of what is acceptable (Kuhn's'normal science'}. To say that markets can be represented by supply and demand 'curves' is
no less a metaphor than to say that the westerly wind is 'the breath of autumn's being'.
A more obvious example is 'game theory', the very name being a metaphor. Other
examples mentioned by McCloskey are'islands' in the labour market, 'putty-clay' in the
capital market, 'lemons' in the commodity market. 'turnpikes' and 'golden rules' in
growth theory. the 'auctioneer' in general equilibrium theory. the 'principal' and the
'agent' in agency models and'human capital' in accounting, corporate finance, etc. The
metaphor is the 'consummation of identity'.
Figures of speech are not mere frills. They think for us. Someone who thinks of a market
as an 'invisible hand' and the organization of work as a 'production function' and his
coefficients as being 'significant', as an economist does, burdens language with a lot of
responsibility. Phrases like 'it is natural to assume', 'casual empiricism suggests',
'according to everyday experience', are part of everyday economic discourse, leaving
little room for doubt. Modifying human behaviour with mathematical models is also
metaphorical and the use of mathematics is itself an important and persuasive argument. Mathematics is a language which can also impose its own limits and structuring
on our perception of reality. 'Marginal productivity, for example, is a fine, round phrase,
a precise mathematical metaphor that encapsulates a most powerful piece of social description. Yet it brings with it an air of having solved the moral problem of distribution
facing a society in which people cooperate to produce things together instead of producing things alone. It is irritating, McCloskey says, that it carries this message, because
it may be far from the purpose of the economist who uses it to show approval for the
distribution arising from competition. It is better. though, to admit that metaphors in
economics can contain such a political message than to use the jargon innocent of its

potential.

ties, as recipients of classical educations. were skillful in naming their ideas. As William Kruskal. a statistician of
note. has argued: "Suppose that Sir R.A. Fisher - a master of public relations - had not taken over from ordinary
English such evocative words as 'signi ficant', 'efficient', and 'consistent' and made them into precisely defined
terms of statistical theory. He might. after all, have used utterlydull terms for those properties of estimators, calling them characteristics A, B, and C.... Would his work have had the same smashing influence that it did? I think

not, or at least not as rapidly

Philosophically, McCIoskey's rhetoric on the role of language in economics is rather meager. Earlier we saw
him say that the use of language is "closely related" to meaningfulness and coherence of knowledge. a statement
which is of little substance. And now language governs meaning, signification and knowledge. Maybe this last
prodamation sounds more specific than the former but lacks foundation and is still of little substance.
33)
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McCloskey mentions many examples and illustrations to argue that economics has a literary character, just as all other sciences; that economics is a collection ofliterary forms,
not a science. "That indeed, science is a collection of literary forms, not a science. And literary forms are scientific" 34! For example, he shows that even a modernist as Paul
Samuelson uses, and must use, literary devices, that Gary Becker's models are nonornamental metaphors and shows the use of metonymies and irony by Robert Solow.
He also argues that the seminal paper by John Muth on rational expectations, published
in Econometrica in 1961, was ignored for many years mainly because it was badly written
and badly organized. Because it was obscurely written, it did not at first receive its due. Its
obscurity, however, became a rhetorical advantage once it had been made the holy writ o f
a faith (rational expectations). Muth's paper is composed in a foreign language (mathematics), but the language is a sacred one. Its style is the key to its rhetorical appeal,
because it is the style of scientism. His paper is typical of the literature of economics, with
its rich and unexploredrhetoric. That is the point: economists are not aware of the rhetorical riches buried in their style of language. And, obscured by the official rhetoric, the
workaday rhetoric has not received the attention McCloskey thinks it deserves.

I hope it has become clear by now that, as McCloskey believed, the objectivity in economics is overstated and, what is more important, overrated. His invitation to rhetoric
is, however, not an invitation to irrationality in argument, or to replace the philosophy
of science by the philosophy of flower power. The use of metaphors, for example, can be
useful, but they should be more closely examined, not banished. McCloskey doesn't
think barbarians are at the gate if we recognize that rhetoric in economics exists and
that it is important. We are abandoning science to its enemies i f we agree that personal
knowledge of various sorts plays a part in economic argument, or if we look at economic
argument from a literary point of view, or even if we admit that our arguments require
comparative standards. But was not Plato the best sophist when making merry of
sophists? Or can we trust each scientist to be his own methodologist? Do not science,
knowledge and truth fall into the hands of the man skilled at speaking and writing. will
not the most eloquent man become philosopher king and president of the American
Economic Association? is the rhetoric question McCloskey poses. Not surprisingly, he
argues that there is nothing about anaphora, chiasmus, metonymy, or other pieces of
classical rhetoric that make them more subject to evil misuse than the modern
methods. Statistical and mathematical methods have an often unwarranted pretence of
objective, precise, scientific truth. In reality, although the tongue might not be of steel,
yet it cuts. Precision means low variance of estimation; but if the estimate is greatly
biased it will tell precisely nothing. Another main objection to an openly rhetorical
economics is that scientific knowledge of a modernist sort may be impossible to
achieve "but if we strive in our poor way to reach it all will be well on earth and in
heaven". But, again, McCloskey argues the opposite. For example, it is not because tlle
law of demand has made accurate predictions or has passed some statistical test that it
is believed, but tbis economic fact is mostly belied to be true through introspection. We
believe and act according to that which persuades us, what persuades well educated

34) This phrase nicely illustrates McCloskey's, albeit somewhat philosophically superficial. position that rhetoric. language and economics are indistinguishable and interdependent.
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participants in our civilization and justly influential people in our field. To attempt to go
beyond persuasive reasoning is to let epistemology limit reasonable persuasion.
In his own discourse on economic inquiry McCloskey does his utmost to avoid normative rhetoric and he does not claim to provide a new methodology. Nevertheless,
towards the end his narrative becomes somewhat modernist, especially when he believes his analysis of the rhetoric of economics has to serve some purpose: "The quesi, 35
Something has to be gained from the rhetoric of
tion is, as usual, why it matters
economics, not only for the philosopher's sake. The owl of Minerva should benefit
economists: "A rhetorical criticism, like a course of psychoanalysis, might make economists more self-aware, modest, and tolerant, better in person and profession". All-in-all
there are five reasons wliy economics could gain from taking the rhetoric of economics
seriously. The first reason is better writing on economics. Usually papers on economics
are badly written; written according to a formula for scientific prose. Whereas, in
economics as elsewhere, good writing and good science are correlated. The second
burden imposed by an unexamined rhetoric is that economics is badly taught. The third
burden is that economics has become imperialistic and is misunderstood. Fourth,
awareness of economics as rhetoric yields better science. The modernist notions that
common sense is nonsense, that knowledge must somehow be objective, not introspective. If we could only examine the foundations on which our belief is built, we
would have much information immediately at our disposal concerning our own
behaviour as economic molecules. The fifth and final burden is that scientific debates
in economics are long-lasting and ill-tempered. Since, as we saw earlier, the official
rhetoric does not persuasively describe what economists find persuasive, all disagreements are attributed to political disagreements, differences in opinion, etc. McCloskey
gives the bitter assaults on Milton Friedman or John Kenneth Galbraith as examples.
The claims of the official rhetoric, based on an overblown methodology of science,
merely put an end to conversation.
.

McCloskey finishes both his (1983) and (1986) with another demonstration of his own
rhetorical skills: "A rhetorical cure for these mental disabilities would reject philosophy
as a guide to science. At the least it would reject a philosophy that pretends to legislate
the knowable. The persuasive cure is literary and rhetorical. The cure would not throw
away the illuminating regression, the crucial experiment, the unexpected implication
unexpectedly falsified. These too persuade reasonable scholars. Nonargument is the
alternative to narrow argument only according to the dichotomies of modernism. The
cure would restore the health of economics, disguised now under the neuroses of an
artificial methodology of science". Whereas Hamminga started off as a hard-factsmodernist, but was full of unconcealed rhetoric towards the end ofhis book, McCloskey
undertakes the opposite journey. Starting off with anti-methodology postmodern
rhetoric he finishes telling economists what to do and what not to do.

35) 1 would say this is a typical modernist. instrumental question. Here. McCloskey differs from Klamer. The
main purpose of Klamer's writings on rhetoric and economics is to be an owl of Minerva that spreads its wings
when the duskof modernism falls. Klamer's objective is not to beof anyspecific use to economists. but merely to
analyse and inform.
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Philip Mirowski (1989,1991) adds an interesting element to McCloskey's analysis of the
metaphorical role of mathematics. Mirowski argues that the use of mathematical
expression in economics was notcumulative, inevitable, or natural. Most of the participants to the mathematical discourse were not convinced that the subject matter intrinsically demanded mathematical expression. Moreover, they experienced great
difficulty in creating a community which could agree upon a formalism which was
thought to be well-suited to economic issues. The mere fact of the numerical character
of prices was not sufficient to justify applying mathematics to economic discourse. This
changed with the influx of a cohort of scientists and engineers trained specifically in
physics e.g. Jevons, Walras, Edgeworth, Fisher, Pareto. They succeeded where others
(Bernouilli, Whewell, Cournot} had failed because, this new generation had uniformly
become impressed with a single mathematical metaphor that they were all familiar
with, that of equilibrium in a field of force. They were all so very taken with this metaphor which equated potential energy with 'utility' that they - in some cases even
unaware of each others activities - copied the physical mathematics literally term for
term and dubbed the result mathematical economics. Hence, the key to the rise of
neoclassical economics is not the fact that an analogy was drawn from physical theory,
but rather that a critical mass of theorists each (independently or not) adopted the same
mathematical metaphor and hence constructed a shared language.

2.6.b Klamer's analysis of (post)modernism
Another economist who studied the postmodern turn within economics is Arjo Klamer.
In his 1984 Conversations with economists he interviewed eleven economists of note,
new classical economists, neo-Keynesians and others. The interviews are fascinating
and reveal how economists came to believe what they believe. In his (1987) and (1990)
Klamer turns the rhetorical perspective into a mode of inquiry. In contrast to
McCloskey, he does not tell economists that they should all become postmodern economic rhetoricians, he does not try to point out that the economic emperor might not
wear any clothes or that the positivist episteme can no longer provide the metaphysical
security for economic knowledge. Instead, the rhetorical perspective guides his explorations of what it is economists do; he is the owl of Minerva analysing economics at the
falling of the modernist dusk. Although McCloskey's modernism includes architects,
musicians and politicians, he takes epistemologists and philosophers of science as
paradigms.
For Klamer (1987). on the other hand, twentieth century'modern' art and architecture
is also a paradigm of modernism, and perhaps even the most important one. Through a
study of modern painting Klamer sets out to articulate the values, objectives and strategies that characterize modernist discourse 35. He talks about Cubism, C6zanne, defines
the terms that made conceivable Picasso's painting Les Demoiselles d'Avignon, Virginia
Woolf, Baudelaire, Kandinsky, Kokoschka, Klimt, and many others. Then, he analyses
economics as a discourse. that is, an exploration of the conditions that facilitate some
statements while excluding others. A mode of discourse comprises a set of rules, values,
concepts, and strategies. He undertakes "a foray into a for modern economists forbid36) On page 29 Klamer presents an interesting table with seven characteristics of modernisni.
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den and therefore unexploited domain promised to produce a rich booty". Klamer
realizes that his undertaking is ambitious in its scope, but modest in its density, and
that there is a risk of unwarranted generalization, gross simplification and vagueness.
To a great extent therefore, his argumentation is necessarily an act of faith, it is a sketch.
Klamer is only at the beginning of a project. After having discussed painting, architecture, literature, the distinction between personal and public life in modernism, the
professionalization of economics and the advent of modernism in economics, he
concludes that modern economics derives much of its significance from a larger,
cultural framework. This would mean that the currently privileged strategy in economics is time-bound. With a changing cultural framework, the values of an axiomatic,
minimalistic, a-historical, abstract strategy may cease to be persuasive. Economists,
sensing the return of interest in representation. history. story, and symbolism in the
museums they visit, the literature they read and intellectuals they talk with, may recognize that however beautiful, powerful and liberating their analytic devices may have
seemed. these devices are losing their meaning as they fail to connect with all that is
going on in the world at large. Therefore, they may start constrticting theories analogous to the post-modern buildings which can be seen rising around us, that is, buildings that combine the best of modernism with elements of our history and culture.
What shape such economic constructions will take on, Klamer does not even dare to
strar upon. He has a notion, but believes it is better to show than to tell.
Klamer (1990) uses the rhetorical perspective to guide explorations of what economists
do, by analysing a textbook, namely the obvious choice: twelve editions (1951-1986) of
Paul Samuelson's Economics. Klamer points at Samuelson's literary flourishes, something which other successful textbooks tend to avoid. They wish to avoid the positivenormative distinction, remarks on model building, and references to empirical testing.
Yet, as Samuelson's test shows, scientific rhetoric is misleading. The reader does not get
a taste of what the research economists actually do, nor of their research strategies, nor
of the empirical testing. Thus stiidents are deluded and tricked into believing that what
they get is (rock-)hard. But economic discourse is not like that, Klamer argues. It is
rhetorical, as Samuelson's text demonstrates. It argues a point of view, "an ideology
too" (p. 152). But then, Klamer also falls for the seduction of preaching and states that a
more truthful presentation of economic discourse is conceivable and he emphasizes
the rhetorical character of economics. Students should learn that economics involves
the art of argument and that disagreement is the spice of economic discourse. "disilluSionment with tlie old scientific vision appears to be growing strong. The time may soon
be ripe for an alternative", is the curtain line of the paper (note that Klamer and
McCloskey are currently trying to write an economic textbook that conveys the image of
economics as a discourse or conversation).

2.6.c Apostniodern turn within capital structure research?
Whatever one might think o f rhetoric, discourse, modernism, 'value-free' neoclassical
economics, postmodernism and the like. certainly the work of Klamer and McCloskey
has created a 'discursive space' in which economists may openly discuss these quite
ftindamental issues. Maybe economists are turning away from 'final solutions' and - as
Lyotard (1984) phrased it - a postmodern 'incredulity toward metanarratives' (such as
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Truth) is arising. The postmodern turn within economics might now begin to reshape
the way economists relate to what they do, especially the modernism which characterizes most twentieth-century economics. The postmodern analyses of economic texts
embark upon, and therefore change. the agonistic field of conversations among economists.

Then for the last time: can this (anti-)methodology be of any use in analysing and
understanding the research on capital structure? An answer to this question, following
the postmodern tradition, is not cut and dried. Postmodernism not only refers to a new
style which can be evidenced in architectural 'double coding', or art, or Derrida's
deconstructionary writings, it also refers to an epoch which matches modernism. In his
later writings Lyotard (e.g. 1986) states that modernism does not necessarily chronologically precede postmodernism. Modernism and postmodernism are like two generations that stumble over each other 3'. With respect to economics, postmodernism
corresponds to a particular form of economic organization. Postmodernism in economics, rhetoric or discourse analysis, likewise concerns a whole new - postmodern worldview, it concerns the relationship between such paramount notions as knowledge
(or truth), discourse (or language) and meaning. Knowledge is paradigm-, or epistemespecific, facts are discourse specific and facts are paradigm- and theory specific. There
is ati interdependence between theory and fact, mediated by culture, paradigm and
experience that govern perception and that are themselves products, not independently given. Facts do not speak for themselves and conversely, reality is socially constructed. Also, the individual ability and willingness to forego absolute answers and to
experience contingency and ambiguity, are involved in the study of science as rhetoric
or discourse. These are only some of the issues that should be addressed in performing
a full scale discourse analysis of capital structure theory. However, the framework of
this thesis does not allow me to perform such an analysis, irrespective of the question if
I would be able to do so. Instead, I will focus on the main characteristic of McCloskey's
'rhetoric of economics': the use of metaphors (e.g. mathematics) and related issues,
such as the discrepancy and the intricate relationship between the official modernist
rhetoric and the unofficial one, and the role of assumptions in theory development.
Such a rhetorical mode of inquiry of capital structure theory does not claim absolute
truth. Remember. the rhetoric of economics is self-referential, it is about possibilities,
plausible pieces of work. stories based on well-wrought arguments.
McCloskey would possibly argue that for the same reason why John Muth's seminal
paper on rational expectations was ignored for many years. Modigliani and Miller
(1958) was not ignored. The paper was relatively well written, they used several simple
numerical examples to illustrate their astonishing results and what's more, they used
an extensive metaphor. After having attempted to persuade the reader in different ways
that their arbitrage argument was valid for proving proposition I (the irrelevance of
capital structure), they continued: "An analogy may be helpful at this point" (p.279).

37)With respect io aesthetics (mddern art, e.g. pai!iting} Lyotard (1984) evenstates tliat postmodernism precedes
modernism: "A work can become modern only if it is first postmodern. Postmodernism thus understood is not
modernism at its end bitt in the nascent state. and this state is constaiit." (p.79).
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They then elaborated on a story on (the price of) whole milk, butter fat and the price of
milk which has been thinned out by skimming off some of the butter fat. Subsequently,
proposition I was translated into: "This assertion (i.e. proposition I) is equivalent to the
proposition that, under perfect markets, a dairy farmer cannot in general earn more for
the milk he produces by skimming some of the butter fat and selling it separately. even
though butter fat per unit weight, sells for more than whole milk. The advantage from
skimming the milk rather than selling whole milk would be purely illusory; for what
would be gained from selling the high-priced butter fat would be lost in selling the lowpriced residue of thinned milk" (p.279). The comprehensible style. the use of examples
and foremost the use of such an extensive metaphor to clarify the crucial contribution
of the paper, all mark the rhetorical characterof the article, that effected its tremendous
impact. If rhetoric ever facilitated revolutionizing economics, it did so in the case of
capital structure theory.

Another postmodernist symptom of corporate finance is the intensifying use of the
word 'story'. The phenomenon of story telling appears to be directly related to Lyotard's
(1984) "turning away from final solutions". A modernist economist constructs theories.
he does not tell stories. Subsequently he, or his fellow Popperian, would statistically test
the theory using sophisticated econometric techniques. 'Economists casual empiricism'. 'everyday experience', 'economically meaningful' and especially the recent but
overwhelming use of'stylized facts' which seem very hard but are'just' common sense,
could not possibly be used to evaluate theories or be a judge in the field of truth. To the
best of my knowledge. until 1984, all theoretical papers on corporate finance presented
'theories', 'theorems' and 'models' (e.g. 'signalling models'). In 1984 the presidential
address by Stewart Myers for the American Finance Association was published, entitled
The Capital Structure Puzzle38. Not only was his paper very well written and Myers
frankly admitted that "We don't know" how companies choose their capital structures,
but he also introduced his 'pecking order theory'. However, after having used "The
Pecking Order Theory" as the title for the section in which he exposed his new idea,
further on he went on to use the terms pecking order hypothesis or idea and mainly
uses the term "pecking order story" (italics added). Furthermore, he replaced the
competing 'static tradeoff theory' for "static trade-off story" But there is more good
rhetoric, like "Anyone innocent of modern finance who looked at these statistics (i.e.
statistics on internal and external financing) would find the pecking order idea entirely
plausible, at least as a description of typical behaviour" Cp.582, italics added).
.

Myers overtly used some form of introspection in founding his pecking order story and
put the use of econometrics in its proper perspective: "I begin with five facts about
financing behaviour, and then offer a few generalizations from weaker statistical
evidence or personal observation.Of course even' facts' based on apparently good statistics have been known to melt away under further examination, so read with caution"
(p.585, italics added). Two last examples of Myers' postmodernist turn (turn, since in
his notable 1977 underinvestment paper no word like 'story', 'plausible', etc. can be
38) According to Myers (1984, p.5751, Stewart Myers "has done more than his share of writing on optinial capital
structure"
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found): "These results may make one a bit more comfortable with asymmetric information models of the kind sketched above, and thus a bit more comfortable zvith the
peckingorder storv." and "Peoplefeelcomfortablewith the static trade-offstorybecause
it sounds plausible and yields an interior optimtim debt ratio. It ratio,ializes 'moderate'
borrowing" (both p.588, italics added). To add one other, randomly chosen example of
the increasing using of the postmodernist 'stories' Until recently Sheridan Titman did
not speak about 'theories' or 'models', but in his last, co-authored paper (Opler and
Titman, 1992) it says: "Consistent with Titman's (1984) story that firms ..." 3"
In the same year, an economist of note, George Akerlof from UC Berkeley and student of
Robert Solow, published a book which contained a collection of previously published
essays. All eight essays were originally published between 1970 and 1983 in top economic journals (American Economic Review, Review of Economic Studies and Quarterly
Journal of Economics) and all used formal mathematical models. But the interesting
feature for our rhetorical purpose is its title: An economic tlieorist's book of tales, of
which he remarks: "Consistent with its title, this book is the economic theorist's equivalent of a collection of short stories by a single author" (p.5, italics added). Apparently,
after having written a number of important papers on the application of asymi"netric
information problems, in some of,vhich he went beyond neociassical models, Akerlof
considered his papers as being "short stories". They broke with "a set of traditional
rules" in making assumptions derived from psychology, anthropology or sociology.
Stories that, moreover, are "in honesty, it should be confessed that all are the direct or

indirectresultofa personal agenda, which is nowherestated. My father periodicallylost

his job and the possibility of long-term unemployment... was both sufficiently real and
su fficiently frightening that solution of problems of unemployment became ali emotional as well as an intellectual goal" (p.4, italics added). It seems to me that the rhetoric
of economics (personal influence, discrepancy between official and hidden agenda.
etc.) does not call for any further comment.

Although it might seem that I am suggesting to acclaim 1984 the postmodern turning
point in financial economics, this would not be entirely correct. Remember that
postmodernism does not necessarily follow chronologically upon modernism. but that
tliey are intertwined and mutually dependent. Moreover. there will probably always be
somelifelongmodernists (e.g. Joseph Stiglitzor Oliver Hart?) and lifelong postmodernists
(e.g. Stuart Myers or Merton Miller). Nevertheless, an apparent trend can be recognized
movingaway fromamodernapproach tocorporate finance, toapostmodern mode. And
if, for no reason, I wouldbeasked to indicate theturningpoint. myanswerwotildbe 1984.
Yet another feature of the postmodern discourse of financial economics concerns the
growing awareness of the discrepancy between the official and unofficial methodology

and the limitations of econometric finetuning. Iii 1989, the editorial board of the Jolirnat of Financial Econo,nics, one of the three top journals in finance. wrote a four page
editorial in which they introduced a new type of research in addition to theoretical and
empirical papers: clinical sttidies. Clinical studies - the term cli11ical is borrowed from
39) I know frir a fact that not Tim Opler but Slieridan I"it man wrotethis sentence.
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the medical literature

stand alone as an important medium .of research and will
frequently deal with individual situations or small numbers of cases of special interest.
This new category was introduced because of the diminishing returns associated with
the relaxing of various perfect market assumptions, resulting in an infinite number of
imperfect market theories corresponding to the limitless combinations of alternative
assumptions. "Unfortunately. most of these theories are irrelevant to understanding
the world. In this sense they are 'possibility theorems' propositions that, while logically correct, have little or no probability of explaining any real phenomenon." The
editors were especially outspoken on the role of econometrics: "But in the capital
-

-

markets area sophisticated econometric techniques are being developed and applied to
increasingly irrelevant estimation problems whose primary source is the journal literattire rather than problems of the world' (p.4. italics added). They also emphasized the
unsettledness rather than the definitiveness - of economic knowledge: "Like empirical
and theoretical papers published in the professional literature, clinical papers will
seldom provide complete answers to the issues they address." Consequently, "The
(clinical) papers will probably deal with issues that are less quantifiable and more
descriptive and normative than usual. ... more emphasis on whether clinical papers
raise new questions of puzzles for the profession than on whether they provide new
answers". The introduction and motivation to call clinical papers into being is a nice
example of postmodernism that Lyotard (19841 called the 'turning away from final
solutions' 40. I could imagine that if Don McCloskey and Arjo Klamer would think of
starting the Rhetoric and Discourse, Journal of Postmodern Economics, they would
dream of including some of these quotations in their first editorial.
-

Finally, a remark on the use of mathematical models in economics. (Financial) economics, political science, sociology and psychology, they all study some forms of
human behaviour. Human behaviour is believed to be erratic and more difficult to
predict than physical or chemical processes (albeit, but is there anything more unpredictable than tomorrow's weather?). Consequently, one would expect that in physics
and chemistry a substantial part of the papers is theoretical, using mathematical
models, and that economics, political science and sociology would not have the same
type of papers. Reality, however, is quite different. Morgan (1988) presents evidence
which shows that compared to political science, sociology, chemistry and physics,
economics is by far the most theoretical science, which publishes by far the most
mathematical models without any data. Between 1982 and 1987, 54% of the economic
papers were theoretical (94% of them used mathematics without data), compared to
42% in political science (only 40% of which mathematical models without data), 22% in
sociology, 12% in physics and 0%! in chemistry" (The non-theoretical papers are classified 'empirical', not clinical). Although a priori, there is nothing special about human
behaviour as studied by economics compared to the other social sciences, economists
40) Another good example for the postmodern'turningawayfrom final solutions' is the curtain line of Myers and
Majluf (1984): "A full description of corporate financing and investment behaviour will no doubt require telling
several stories at once".
41} The percentages are based on the papers published in the journals of the main scientific associations, e.g. the
Anierican Finance Association Uournal OfFinance) or the American Economic Association (American Economic

Revieu .
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use much more mathematics. That gives the profession a higher status and a pretence
of objectivity and rigor.
I have categorized all the articles published in the house organ o f the American Finance
Association Uournal of Finance) over the same years. One might expect that there might
be relatively more empirical papers in financial economics, seeing as financial economics is a somewhat more practically oriented branch of economics. This is not the case
however 42. From 1982 through 1986 58% of the papers (excluding notes) that were
published in the Journal of Finance were theoretical, 89% of which exclusively used
mathematics without data. McCloskey and Klamer would interpret these facts as
stressing the importance of the metaphorical use of mathematics. The fact that the
percentage of theoretical papers in the 1991 volume of the JournalofFinancedecreased
to 29% is tentatively supportive of the 'postmodern' trend in financial economics. At
least it indicates that the empirical work has lagged behind and that a closer view of the
world of financing is warranted.
As indicated before, demonstrating the postmodernist turn in financial economics and
performing a discourse analysis is virtually an endless venture. I will therefore stop at
this random place. However, in the next section, when telling my own metatheoretical
story of capital structure research, I will mention some 'rhetoric of financial economic'
elements, in addition to the ones mentioned before. Furthermore, and most important.
I will point at various postmodernist features of capital structure theory when I come to
survey more than three decades of capital structure theory in chapter 3. As the proof of
the pudding is in the eating, only when discussing each paper separately, can the use of
metaphors, the unofficial rhetoric, etc., be optimally studied.

2.7 A metatheoretical story on capital structure research

"There are, however, an infinite number of imperfect market theories
corresponding to the limitless combinations of alternative assumptions.
Unfortunately, most of these theories are irrelevant to understanding

the world. In this sense they are 'possibility theorems' - propositions
that, while logically correct, have little or no probability of explaining
any real phenomenon.
Journal of Financial Economics (Editorial), 1989

In the previous sections I examined whether the general philosophies of science of
Popper, Kuhn, Lakatos and the economic methodological studies of Hamminga,
McCloskey and Klamer would be suitable for depicting the structure and development
of the work on capital structure. Although some elements of the analyses of these
42) Obviously. this statement applies to the 'frontiers of finance'. to the research in financial economics that receives the highest recognition by the research community. When looking at the entire population of professors
working in finance departments. probably 80% to 90% do empirical instead of theoretical research.
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writers would be suitable for that purpose, 1 also showed that not one of them would be
suited for capturing the essential ingredients of capital structure research. Consequently. to conclude my methodological skirmishes, in this section I will construct my
own made-to-measure empirical-philosophical metatheory of capital structure research.
This metastory can be used to give an account of 35 years of capital structure research
that would give it a more readily intelligible, more instructive pattern and will in particitlar serve as the framework for reviewing the theoretical literature in the next chapter.
But before carrying on my methodological journey, I should point out a chicken-andegg problem that exists in telling my metastory. In order to enable the reader to fully
judge whether my metastory on capital strlicture theory makes any sense. I should first
present a review of capital structure research. On the other hand, before reviewing the
relevant articles I first need to set out my metastory, since that metastory is the framework that enables me to structure and present the literature. As you may have noticed, I
have cut this little Gordian knot by first presenting my metastory (in the current section) and subsequently surveying the literature (in the chapters 3 and 4). There are two
main reasons for this choice. Firstly, this thesis is on corporate finance, not philosophy
of science, and my primary audience hence consists of financial economists who are
already familiar with most of the papers that will be reviewed. They will therefore be
able to roughly evaluate my metastory without having read the next two chapters. Secondly, in orga11izing the chapters this way, only the present chapter may be somewhat
exotic in the opinion of my primary audience. However, as from the beginning of the
next chapter the book will be an ordinary corporate finance tractate uptill the very end.

will refer to the whole theoretical and empirical literature on capital structure as the
MM research programme or briefly programme (reminiscent of Lakatos' scientific
research programme and Hamminga's research programme). In section 2.2 I have
argued that the normative Popperian concept of falsificationism does not apply to
I

capital structure theory. Falsification is far too rigorous, as capital structure theories are
never rejected, and most certainly not on the basis of empirical refutations. However, as
stated in section 2.3. the MM programme can be characterized by some of the properties of a Kuhnian paradigm. The financial economists working in the paradigm have a
neoclassical world view within which they are devoted to normal puzzle-solving (applying tools like arbitrage reasoning. the equilibrium concept and marginal reasoning, the
state preference framework, the mean-variance approach. agency theory, game theory,
etc.). Moreover, in section 2.4 we saw that various elements of Lakatos' Methodology of
Scientific Research Programmes apply to the MM programme. in particular the neoclassical MM proposition I as the hard core; the protective belt consisting of the MMperfect market assumptions; the positive heuristic of playing with the various MMassumptions, each new set of assumptions entailing a new or 'old' theorem. However,
the Kuhnian and Lakatosian concepts are still t00 general and vague to capture the MM
programme in its very essence and specific details. The MM research programme can
be more adequately characterized by a framework inspired by Hamminga's Propositions of Economic Theory, together with some elements from McCloskey's and
Klamer's postmodernist approach.
The structure of the MM programme can be described by the following Proposition of
Some methodological skirmishes
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Economic Theory (PET) (I will come back to the development of the programme later):
Vt (Al..... 4, Bi.1, ···· Bi· C'+1, ···, Ck ETm/PT,1)

(2.1)

The main cliaracteristics of the MM programme are:

a} The programme is based on the Foundation of Economic Analysis (FEA), which
consists of standard neoclassical utility statements supplemented with the arbitrage
mechanism as it was introduced by MM (1958)43. In the PET (2.1) the FEA-co,iditions
are denoted Al, ', A,
b) Based on the FEA the Rule of the Game (ROG) applies. The rule of the game in the
programme is to relax the various MM perfect market conditiotis. Initially this was in
order to derive one out of three encompassing theorems, but from the end of the
1970s it \Vas to prove an endless number of possibility theorems (I will discuss tliese
two categories of theorems later). Some well known of these ROG-conditions are:
personal taxes, risky debt, bankruptcy costs and several types of asymmetric
information, various conflicts of interest, different managerial objectives (e.g.
inanagers who maximize corporate wealth instead of shareholder value, as in jensen,
1986 or Stulz, 1990) or other kinds of agency problems. Contrary to the technical
conditions which will be discussed further down, ROG-conditions always have some
intuitively appealing or 'real world' economic meaning. In the PET (2.1) the 'rule of
the game conditions' are denoted Bi+1. ···, Bi.
c) Each new combination of ROG-conditions requires a specific set of technical conditions, which are necessary to derive a certain theorem. The introduction of these
conditions lias no economic rationale and the exact set of these conditions depends
on the set of ROG-assumptions and the specific mathematical and statistical
echniques used to prove a theorem. Depending on whether one uses a partial
equilibrium arbitrage argument like MM did, a state preference framework, a meanvariance approach, orcooperative ornon-cooperative game theory, each setof ROGconditions requires a different set of technical assumptions associated with the
approach at stake. Given the ROG assumptions used and the mathematical or
statistical techniques used, technical assumptions are necessary to prove the
theorem at stake. For example, when using a mean-variance framework the technical assumptions of quadratic utility functions and normally distributed variables
are often applied. Other examples of technical assumptions include homogeneous
expectations, that there are fewer firins than states of nature, that management
earns a fixed wage, that management has no stake in the company. that marginal
productivity is given by a step function. that the rate of return is higher on non-

43) Even hi trans.iction cost econoniics and incomplete contracting the neoclassical assumption of individlial
ratiotiality. as opposecl Mi bolinded rationality, is usually upheld. Especially when fornial models are used. the
incompleletiess of colitracts arises from unobservability or costs of verification, not from bounded ratiotiality.
Moreover, it has been argued l|iat the assumption o f boiinded ratioiiality does not affect tlie essence o f neoclassical marginal equilibrium reasoning, to wit: the analysis of maximizing behavior under boundary conditions
(see e.g. van \Vitteloostuijn, 1988. who shows tliat maxiniizhigand satisficing decision rules are equivalent principles. 'I'he opposite view is of cc,urse defeiided by Herbert Sinion. tlie founding father of economk
behmiourism, see Simon. 1945; March and Simon, 1953).
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tradable claims than on tradable claims, that the amount of perquisites is an increasing function of the investment's NPV or that the error terms are I.I.D. (independent
and identical distributed). Often, new technical conditions are introduced in order to
enable the relaxation of a new ROG condition. E.g. Stiglitz (1974) who, in order to be
able to relax the ROG assumption of risk free debt, had to introduce the technical
assumption that an individual can borrow using the firm's securities as collateral. or
that there are more firms than states of nature. Another example is Kim (1978) who
needed to introduce the technical assumption of risk-aversion in proving an
(interior) optimal capital structure based on the relaxation of'no bankruptcy costs'.
In the PET (2.1) the technical conditions are denoted Cj+1,.... Ck.
d) In contrast to Hamminga's PET, in the MM programme the existence of a 'field' is
less clear and therefore more difficult to define. One could argue, however, that the
field concerns the question whether a theory studies the capital structure of just one
firm in a partial equilibrium, where prices of certain income streams are assumed to
be constant (invariant to e.g. the supply of bonds) or whether the analysis is focused
on the economy as a whole and e.g. the amount of debt in a whole economy is analysed. The main papers on capital structure that study general equilibria are Stiglitz
(1969, 1974), which prove the MM theorems under weaker conditions, and Miller
(1977) where the total amount of debt in a society depends on the relative tax rates.
These few exceptions are the reason that 1 have included a subscript'f' with the V in
(2.1). but most of the time f equals 1, indicating a partial equilibrium analysis.
e) Instead of a single (as in Hamminga, 1983) 'interesting theorem', typical for capital
structure theory is that either an Encompassing Theorem (ET) or a Possibility Theorem (PT) is studied (the latter term borrowed from the earlier mentioned Journal of
Financial Economics Editorial (Jensen et al., 1989). Since the MM irrelevance theorem is the first theorem in the programme, by definition it is an encompassing
theorem since it encompasses all previous papers in the programme, to wit itself.
Starting from this first encompassing theorem, all other encompassing theorems are
defined as theorems which either 1) based on att existing papers in the programme.
relax an assumption without re-installing an assumption that was relaxed earlier
(e.g. Kraus and Litzenberger, 1973, who relax the MM assumption of no bankruptcy
costs in order to come up with an interior solution of optimal capital structure) or 2}
aim at proving an 'old' encompassing theorem under less restrictive conditions (e.g.
Stglitz. 1969,1974, who relaxes some assumptions of the first encompassing theorem
without affecting MM irrelevance). Encompassing theorems, implicitly or explicitly,
always build on the same set of assumptions used in all previous papers and then
relaxyet another condition.
In contrast. a possibility theorem ignores some, or most, of the previous papers
(including the sets of conditions that were studied in those papers) and instead
relaxes an assumption based on an 'old' set of conditions (e.g. Myers (1977) examines the effect of moral hazard agency costs but re-installs the original MM
conditions of no taxes and no bankruptcy costs.

During the first twenty years of the programme everybody worked on one of the
three encompassing theorems (in the PET (2.1) in equals 1, 2 or 3). to wit: 1) the MM
irrelevance theorem. 2) the MM 100% debt theorem originated by relaxing the ROGSome methodologicalskirmishes
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condition of no corporate taxes and 3) a balancing theorem (an interior optimum) of
optimal capital structure when also relaxing the ROG-condition of no bankruptcy
costs (for a more detailed treatment of this process of idealization (i.e. explaining
more and more of the real world) by concretization (i.e. relaxing assumptions), see
Cools et al., 1992). Then, after the introduction of agency problems of moral hazard
by Jensen and Meckling (1976) possibility theorems started to emerge. The first three
possibility theorems were published in 1977: two adverse selection articles by Ross,
and Leland and Pyle, and Myers' moral hazard underinvestment problem". Each of
these papers ignored the effects of taxes and bankruptcy costs and started from
scratch, i.e. from the MM irrelevance theorem. Based on the basic set of MM conditions they each relaxed a different assumption regarding the existence of asymmetric
information, or conflicts of interest between shareholders and bondholders. Given
this distinction between encompassing and possibility theorems. I introduce a
subcategory of possibility theorems: partially encompassing theorems.
Partially encompassing theorems are possibility (!) theorems that build on the set of
assumptions of one or more previous papers, but nevertheless ignore the relaxation
of many other assumptions that were studied earlier. For example Dammon and
Senbet (1988) start from the set of assumptions of DeAngelo and Masulis (1980), who
study the relaxation of one assumption based on Miller (1977). However, in contrast
to Miller (1977), DeAngelo and Masulis and Dammon and Senbet ignore bankruptcy
costs. Another example of a partially encompassing possibility theorem is Stulz
(1990) who starts from the set of assumptions used by Jensen (1986) and adds the
possibility of underinvestment to Jensen's moral hazard overinvestment problem of
equity financing. Table 2.1 summarizes the three encompassing theorems and Table
2.2 gives a rundown of some of the most important possibility theorems (including
partially encompassing possibility theorems).
Encompassing theorems are of a modernist nature. Especially when the assumption of
no bankruptcy costs was relaxed and a rationale for the third encompassing theorem
was finally found, people had the feeling they had found the major "missing element"
(Kim, 1978) in explaining capital structure. The encompassing theorems represent a
cumulative body of knowledge which was supposed to approach some distant truth. On
the other hand, possibility theorems, are of a postmodern make-up, as they clearly'turn
away from final solutions', as Lyotard would phrase it. After the first possibility theorems were introduced, theories gradually turned into stories, as I intend to show in the
next chapter. These stories were maybe interesting but always 'merely' possible. Therefore, an alternative name for possibility theorems could have been possibility stories.

44) It should be noted that people who construct a new possibility theorem don't feel embarrassed that they
don't build on earlier papers but. on the contrary, they are proud to ignore most existing theories and to start all
over again (i.e. starting from MM}, as Myers (1977) put it: "There is doubtless some truth in each of these ideas
traxes. bankruptcy, signalling. incomplete markets. credit rationing). but they do not add up to a rigorous, complete and sensible explanation of corporate debt policy. This paper presents a new approach which does not rely
on any ofthe ideas mentioned abor,e" (p. 148, italics mine). or DeAngelo and Masulis (1980): "Importantly, the ex.
istence o f a unique interior optimum does not require the introduction of bankruptcy, agency or other leverage
related costs" p.4.
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Based on this structure of the PET the development of the programme can be
characterized by three research strategies. All three strategies concern the rule of the
game: the weakening ofconditions
The theorem creation, or reconciliation strategy, which refers to relaxing MM conditions in order to derive a more plausible or economically meaningful theorem. This
strategy tries to provide a "reconciliation between the MM theorem and observed
firm behaviour." (Haugen and Senbet, 1978, p.383). The first example of this strategy
was the relaxation by MM of no corporate taxes, which was in a way a failure because
the second encompassing theorem contradicted any casual empiricism. Before
Kraus and Litzenberger (1973} formalized the bankruptcy cost argument, the theorem creation strategy consisted of trying to find some kind of internal optimal capital
structure. However, not long after bankruptcy costs (the "missing element") finally
enabled financial economists to derive a balancing theorem, Warner (1977) found
that direct bankruptcy costs are almost trivial and can hardly be used to explain
observed firm. The last attempt to create an encompassing theorem in order to
reconcile the MM theorem with observed firm behaviour was the Jensen and
Meckling (1976) agency analysis of perk consumption (cost of equity) and risk
shifting (cost of debt). With respect to the encompassing theorems, in Table 2.1 a few
examples of the theorem creation strategy are mentioned. Also many possibility
theorems, including some partially encompassing theorems, result from theory
creation. A ROG-assumption is relaxed, merely tell yet another possible story as to
why debt is costly (e.g. Myers, 1977, underinvestment problem), equity is costly (e.g.
Jensen, 1986, free cash flow argument) or to tell a new balancing story (e.g. Harris
and Raviv, 1990, or Cools and Zou, 1992).
The
2)
theorem restauration strategy refers to relaxing the condition of recent theorem
in order to restore a previous one. As in the case of theorem creation, the relaxation
of an assumption changes the theorem. However, in case of theorem restauration an
'old' theorem arises, whereas in case of theorem creation a new theorem comes jnto
being. A good example of theorem restauration is Miller (1977). At that time the third
encompassing (balancing) theorem was the fashionable view. By introducing personal taxes Miller explicitly aimed at restoring the first encompassing theorem (MM
irrelevance): "It is this new and currently fashionable version of the optimal capital
structure that I propose to challenge here. I will argue that even in a world in which
interest payments are fully deductible in computing corporate income taxes, the
value of the firm, in equilibrium will still be independent of its capital structure"
(Miller, 1977, p.262).Avery special paper, in that it restored an'old' theorem without
changing any assumption was Haugen and Senbet (1978). They argued that
bankruptcy costs are irrelevant because they can be avoided by means of an informal
financial reorganization. Consequently, bankruptcy cannot affect capital structure
(see section 3.4.F). A possibility theorem that (potentially) restored a previous theorem was Dammon and Senbet (1988). Building on DeAngelo and Masulis (1980) they
relaxed the assumption of fixed investment decisions and restored the Miller (1977)
irrelevance theorem (see section 3.4.D).
3. The domain expansion strategy refers to making the 'MM-world' more realistic by
1)
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relaxing ROG-conditions, but without jeopardizing the MM irrelevance theorem or
any other existing theorem. One example of this strategy is the introduction of risky
debt (Stiglitz, 1969; Rubinstein, 1973), which expanded the domain of the first
encompassing theorem. Another example is Narayanan (1988), who told the same
story as Myers and Majluf (1984) but based on a smaller set of assumptions (i.e. he
extended the domain of Myers and Majluf).

Note that the theorem restauration strategy is in fact a special case of the two other
research strategies. On the one hand, relative to the most recent theorem the
restauration strategy changes the theorem; it creates another theorem (albeit an 'old'
one). On the other hand, restoring an'old' theorem by relaxing another assumption. by
definition expands the domain of that 'old' theorem.
Sometimes the 'rule of the game' turns into a game with technical assumptions, instead
of relaxing ROG-assumptions which are economically meaningful. In particular this
can be the case with game theoretical theorems of capital structure. An economically
minor change in the sequence of events, the information set or the moves of players,
can result in dramatically different theorems. For example. some results of Sarig (1990)
are in sharp contrast to Cools and Zou (1992) only because. in a game theoretic framework, the sequence of moves is different 45, Apart from this example, a mass of other
cases in point could be mentioned. On the other hand, especially game theorists would
maybe argue that sometimes there exists an inconsistency with respect to the distinction between ROG- and technical assumptions. Until the beginning of the eighties,
most financial economists would probably contend that informational sets, the
sequence of moves, the form of contract, etc. are no economically meaningful concepts; economic intuition does not tell you that these issues could affect real li fe capital
structure decisions. However, researchers devoting their professional lives to game
theory will be inclined to believe that these notions do affect real world financing deciSions and are helpful in explaining observed firm behaviour.

But still, obviously these game theoretic assumptions are of a differentorder than taxes,
bankruptcy costs, riskiness of debt or various kinds of moral hazard agency costs. Taxes
and bankruptcy costs, for example, have immediate economic meaning and intuitive
appeal: everybody knows that these costs exist and would have some idea about their
impact on debt financing. Whereas, until recently, nobody paid any attention to workers providing effort before or after the wage settlement, today it determines the
(ir)relevance of capital structure (see footnote 44).

I hope it has become clear by now that the role of assumptions in the development of
the MM research programme is crucial. Moreover, as I will show more rigorously in the
next chapter. Friedman's instrumentalism does not apply in any way to the MM
45) In a setting where shareholders and unions bargain over wages. which affects the managements' financing
decision, Sarig argues chat shareholders should prefer full equity financing, whereas Cools and Zoii 'show' tllat it
is never optimal for the firm's shareholders to finance with full equity. These opposite results are partly caused
by the fact that iii Sarig's model the employees provide effort afterthe wage settlement. whereas iii the model of
Coots and Z.ou both parties make effort decisions before negotiations take place.
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programme, on the contrary. Not only are assumptions used as an important vehicle for
constructing new theorems, but more importantly, the economical relevancy or empirical strength of theories is often measured by the realism of the set of assumptions
used. Especially the latter is opposite to any form of intmmentalism: in capital structure
theory not the irrelevance of assumptions (Friedman's instrumentalism), but the
empirical relevance of assumptions is important and sometimes even determines the
empirical strength of a theorem.
One question remains: What are the driving forces behind the three research strategies?
Various aspects are involved, which all concern the relationship between the theoretical and empirical research in the MM programme. In chapter 3 it will be shown that
theory development does not seem to be influenced by the results of econometrical
studies. This independence of theory development from empirical research, results
from a well established immunization strategem. The immunization strategem gives
theorists the liberty to explore any (possibility) theorem they want, as long as the theorems are logically correct and fit within the PET. The immunization strategem consists
of at least five elements.

1) A first element is the mere fact that some theorems are considered to be interesting,
or even intriguing, for the sole reason that they contradictany form of observed company behaviour, but are nevertheless logically correct, given the assumptions used 46.
Examples of such theorems are the first and second encompassing theorems
(including Haugen and Senbet's idea about the irrelevancy of bankruptcy costs) and
the predictions of Myers and Majluf (1984) that companies will never issue equity.
Moreover, the strategy of domain expansion even tries to generalize such obviously
nonsensical results by relaxing additional conditions, without bothering about the
empirical invalidity of the theorem.
2) The second element of the immunization strategem is the crucial role of plausibility.
If a paper does show any concern about the empirical relevance of the theorem at
stake, plausibility is the main criterium (i.e. economists' casual empiricism. economic meaningfulness or stylized facts). As in Hamminga (1983). this concerns the
plausibility of assumptions as well as theorems. In surveying the literature in chapter
3 I will point at some elements of Hamminga's SEPC (set of elementary plausibility
convictions) which also play an important role in the MM programme.
3) Thirdly, as will become clear in the next chapter, empirical, econometric evidence is
only referred to on an ad hoc basis, and only to support a theorem (verification),
never to show that there also exists contradicting evidence (falsification).
4) A fourth element of the immunization strategem is to talk about empirical implications of a theorem in a very imprecise, ill-specified, way and certainly not to indicate
what econometrical model would be suitable for testing the theorem, not to specify
the proxies to be used, not to indicate institutional differences that might invalidate
the results, and not to elaborate on the relationship between economical and statistical significance. The ultimate form in which empirical implications of a paper are

46) One possible

justification for deriving empiricallyinvalid theorems (in particular MM irrelevance) is given by
Miller ( 1988, p.100): "showing what does,i't matter can also show, by implication, what does."
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sometimes presented is a section on comparative statics. And this is only the first
step out of six that have to be taken in order to translate a theoretical model into a
testable econometrical model. In chapter 4 I will return to this aspect of the
immunization strategem and discuss each of those six steps in more detail.
5) A last important aspect of the immunization strategem is the very existence and
nature of possibility theorems. Since possibility theorems are just one possible story
out of many others (see Myers. 1984, and the Journal of Financial Economics
Editorial, 1989) and a new possibility theorem is born almost every day, it is
becoming increasingly difficult to test them empirically. It has become virtually
impossible to econometrically disentangle the empirical implications of a single,
isolated possibility theorem, as will be shown in some detail in chapter 4.

0 f course, economists working in the MM programme have to operate within the limits
of the PET but, as will be shown in chapters 3 and 4. they seem to be immune to any
empirical refutation of their theorems and they are free to explore any (possibility)
theorem they so wish.

But what about the other side of Hamminga's mutual independence thesis, can the
empiricists also do their work without worrying about the theorems of their theoretical
fellow financial economists and test any relationship they wish to? As will become clear
in chapter 4, the answer is no. The independence is not mutual but unilateral. empiricists are not immune to the results of theoretical research. On the contrary, they
strongly depend on theoretical results, which are the empiricists' bread and butter, seeing as theory determines which relationships are interesting and can be tested, and
which are not. Only theorems can be tested. Empiricists are only allowed to test real
world regularities for which some theoretical explanation exists.
One might argue that the immunization strategem also gives empiricists a large amount
of freedom in executing their econometrical work in any way they want. However, such
an anything goes policy does not apply, as theorists only engage in the first step and
therefore can freely criticize the other four steps in order to avoid any refutation of their
theorems. But as the aim of an empiricist is to verify or falsify theorems, the empiricists
have to rely on the theorists for acceptance of their empirical claims. Empiricists devote
their professional lives to accept or refute theories but it is their tragic destiny that, owing to the theorists' immunization strategy, they will never succeed.
These observations lead to my unilateral independency thesis (as a variation on
Hamminga's'mutual independency thesis', cf. section 2.5) on the relationship between
empirical and theoretical workin the MM programme: theory couldhave developed with
the same speed and could have taken the same course as it has done, if no econometric
research has had been undertaken (one-way independence), but empirical research in
the programme strongly depends on the theoretical work, as empirical papers are only
likely to be accepted by academic journals if theories are tested (one-way dependence).

In chapter 3 it will be shown how the theorists make their (empirically) independent
conjectures regarding the financing behaviour of firms. And in chapter 4 we will see
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how, at least since the 1970s. the empiricists have continuously tried to verify or falsify
the theorems, but have never succeeded in refuting any of them. Therefore, the MM
programme could briefly be characterized as "The weakening of conditions, conjectures and no refutations".
As a last element of my metatheoretical story, postmodernism and several aspects of
McCloskey's and Klamer's rhetoric or discourse of economics also apply to the MM
programme. In the next two chapters it will be illustrated that since the early eighties
the following postmodernist features have appeared in the programme:
• there is, indeed, a difference between the official and unofficial methodology;
• there is a limitless number of conjectures (possibility theorems) but no refutations,
theory development is immune for the results of econometrical studies;
• the official rhetoric is not followed;
• metaphors are frequently used;
• since Myers' pecking order story, there is more and more storytelling;
• in textbooks as well as articles in journals the stress is increasingly on what we do not

know;
anomalies are ignored, at least they don't (yet?} lead to the rejection of theories;
• recently, and contrary to the modernist Friedmanian methodology, even elements of
the hard core, some neoclassical FEA-conditions. are cautiously questioned (e.g. De
Bondt and Thaler, 1985, 1987, 1990, De Bondt, 1991, Copeland and Weston, 1988).
(This could be a dangerous development, because, as the saying goes. 'a bad workman always blames his tools').
•

The occurrence of these, and other. features does not entail that corporate finance is
becoming rhetorical or postmodernist all down the line. There are, and probably always
will be, modernists, falsificationists, instrumentalists, postmodernists, rhetoricians,
etc. I am only trying to argue that, indeed, there is an important difference between the
official and unofficial methodology and that corporate finance is gradually becoming
less modernist and more self-conscious about its own scientific undertaking and.
indeed, is turning away from final solutions.
Because of the Gordian knot mentioned earlier, it is not possible to firmly found my
metatheoretical story in this chapter. Only in reviewing three and a half decades of
programme literature in the next two chapters, will the reader be able to judge whether
my story is plausible or whether it suffers from unwarranted generalization, gross
simplification, vagueness and flowery language. As always, the proof of the pudding is
in the eating.

Some methodological skirmishes

47

&

Table 2 1

Tlie major encompassing tlieorems and their originating ROG assumptions (the first line indicates the ROG assumptions tliat are relaxed;
on tlze tliird line tire associated tlieorem is mentioned, the fourtll line indicates the research strategy)
basic set of ROGassumptions: the

corporate

taxes

'MM-world'

corporate taxes

risky debt

corporate taxes

moral hazard

bankruptcy costs

no risk classes
debt maturity
structure all

personal taxes

agency costs (risk

(discussed:

shifting and perk
consumption)

bankruptcy costs)

possible securities

(discussed:

corporate taxes
bankruptcy costs)
MM (1958)

MM (1958,1963)

Baxter (1967)
(direct and indirect
bankruptcy costs)
Stiglitz (1972)
(heterogenous
expections)
Kraus and Litz.
(1973) (no specification of costs)

Haugen and Senbet

Stiglitz (1969,1974)

Miller (1977)

(1978)

jensen and Meckling
(1976)

Scott (1976)

(imperfect
secundary markets)
Kim (1978)
irrelevance
theorem creation

n

I
1

r.

100% debt

theorem creation

balancing theorem

100% debt

theorem creation

tlieureln restoration

irrelevance
domain expansion

notes: - italics indicate the relaxation of a new ROG assumption
- Miller (1977) and Jensen and Meckling (1976) (claitn to) enconipass all previous papers, but not each other.

irrelevance

tlieorem restoration

balancing theorem

domain expansion

Table 2.2
ThefirstencompassingtheoremandsomepossibilitytheoreniswiththeiroriginatingROGassumptions
Set of assumptions

Paper

Result

Theorem

basic set of ROGassumptions:

MM (1958)

irrelevance

encompassing

corporate taxes
perso,zat taxes
(discussed:
bankruptcy costs)

Miller (1977)

corporate taxes
personal taxes
non-debt tax shields

DeAngelo and Masulis

corporate taxes

Dammoi and Senbet

irrelevance or balancing

personal taxes

(1988)

theorem

tlieorem

the'MM-world'

irrelevance

encompassing

tlieorem

balancing theorem

(1980)

possibility

non-debt tax shields
e,idogenous investment
decisions

(depending on empirics)

debt mtio as
signalling device
(adverse selection)

Ross (1977)

leverage signals quality

insider holding as
signalling device

1.eland and Pyle (1977)

insider holding signals
quality

'underinvestmentappropriatioti of
bondholders
(moral hazard)

Myers (1977)

cost of debt financing

theorems,

partially
encompassing

(adverse selection)

possibility
theorems

leverage asa bonding

Grossinan and Hart

advantage of debt

device (moral hazard)

(1982)

financing

'lemmon problem'
Iadverse selection)

Myers and Majluf (1984)
Myers (1984)

costs of external
financing, pecking order

'lemmon problem'
no distinction betuveen

Narayanan (1988)

costs of external
financing, pecking order

assets in place and
growth opportzinities
(adverse selection)

possibility theorem,
partially

encompassing

overinvestment
problem ofequity
(moral hazard)

Iensen (1986)

overinvestment pitts
underinvestment
problem (moral hazard)

Stulz (1990)

informational role of
debt

advantage of debt

financing

possibility
theorem

partial
balancing
theorem

possibility theorem,
partially
encompassing

Harris and Raviv

partial

possibility

(1990)

balancing

theorem

(moral hazard)

theorem

note: italics indicate the introduction of a neiv ROG assumption
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Chapter 3

Capital structure theory:
the weakening of MM conditions

"It is true, though I must confess that that article with Grundberg and

my two articles with Miller on corporate finance are written with
tongue in cheek, to really make fun of my colleagues.

"

Franco Modigliani, 1983

"... economists owe a debt to Miller and Modigliani that is at least as
great as that which mathematicians and philosophers owe to Godel.i "
Stephen Ross, 1988

To write a survey on 35 years of capital structure theory is not an easy task, I find.
There are a few reasons. Firstly, it concerns a vast literature, consisting of hundreds of
papers, attacking the capital structure puzzle from many different angles, such as tax
considerations, corporate control aspects, agency problems, asymmetric information,
financing/investment interrelations, etc. Another reason is that recently some protagonists in the field published several surveys, in particular Barnea, Haugen and Senbet
(1985), Taggart (1985), Ravid (1988), Masulis (1988), Miller (1988) and most recently the
Golden Anniversary Review Article of the American Finance Association by Harris and
Raviv in 1991 : In addition, in 1988, Bhattacharya, Miller, Modigliani, Ross and Stiglitz
were invited to discuss some aspects of the capital structure literature in a special issue
of the Journal of Economic Perspectives to celebrate the thirtiest anniversary of the MM
propositions, and Durand, Gordon and Weston were lost in reflection on the MM
propositions in a special issue of Financial Managementin 1989. Finally, there are some
fine textbooks which each devote several chapters to capital structure issues (e.g.
Ingersoll, 1987; Copeland and Weston, 1988; Ross et al., 1990; Brealy and Myers, 1991;
Duffllues, 1991). So, what can a PhD student add to the writings of these giants in the
field? Not much I am afraid. Nevertheless, when in Rome do as the Romans do. Thou
shalt not write a thesis without reviewing the literature.

Necessity is the mother of invention; the present chapter, which focuses on the theory

of capital structure, differs from previous surveys in two ways. Firstly, I will use my
1) "Or is it equity? Well, it doesn't reallymatter, does it?"

Other surveyson capital structure theoryinclude Lister and Evans (1988). Cools (1990) and Laveren (1991). For
a survey of the pre-agency era see Ionkhart (1980).
2)
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metatheory outlined in section 2.7 to organize the literature. This metatheory reflects
my perception of the structure and development of capital structure theory. Secondly.
since this chapter has to serve the empirical work in the chapters six through eight, I will
focus on theories that have testable empirical implications. Since the literature is so
vast it is virtually impossible to go into the details o f each model. Special attention will
be paid a) to the way each theory fits into my metastory, e.g. the kind of theorem
Cencompassing, possibility}, the role of empirical work and the simplifying assumptions
used to generate the theorems and b) to the empirical implications of the papers.
The chapter will proceed along the following lines. The next section discusses the start
of the current corporate finance paradigm: the revolutionary and Nobel prizes winning
paper by Franco Modigliani and Merton Miller, i.e. the first encompassing theorem:
MM-irrelevance. Section 3.2 deals with the second MM encompassing theorem of 100%
debt and section 3.3 goes into the search for the third encompassing theorem: an internal solution for optimal capital structure; the balancing theorem. In section 3.4 I first
examine which MM conditions can be relaxed without violating the MM irrelevance
theorem and then discuss the relaxation of assumptions of the balancing theorem
which lead to restoring either the first or second encompassing theorem. The age of
agency, asymmetric information and incomplete contracting is introduced in section
3.6 and section 3.7 deals with the first moral hazard paper annex the last encompassing
theorem: Jensen and Meckling (1976). The very first moral hazard possibility theorems
are treated in section 3.7, whereas adverse selection problems, the other main category
of agency issues, are treated in section 3.8. In section 3.9 recent moral hazard papers are
reviewed which each lead to a possibility theorem of capital structure and include the
role of non-financial stakeholders, the disciplining role of debt and the role of leverage
in the market for corporate control.
3.1 The first encompassing theorem: money doesn't matter
Prior to 1958 a distinct theory on capital structure did not exist. The dominant view
witliin the finance community was that there exists some optimal capital structure,
merely because most US firms had an average leverage ratio of maybe 35% with a standard deviation of. let's say, 10 percent points: The underlying U-shaped cost of capital
function reflected the feeling that moderate amounts of debt in 'sound' corporations
did not add significantly to the riskiness of the stock. Or, as Modigliani (1988) put it:
"... now that the MM theorem seems almost trivial, ... But not then. when colleagues
took it (before 1958) as self-evident that there was a unique, value maximizing debt
ratio and regarded our propositions as plainly preposterous". The main reason the
traditional argument was suspect was that it attempted to value a firm's securities in
isolation from the rest of the capital market.

The start of the MM research programme and, by definition, the first encompassing
theorem of capital structure theory, the MM irrelevancy proposition I, is summarized

3) Iii the five-year period from 1966 to 1970 the capital needs of nonfinancial corporations in the United States
were financed approximately by two-thirds equity and one third debt (see Federal Reserve Bulletin, 1971,
March)
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nicely in the following quotations: "... the market value of any firm is independent of its
capital structure and is given by capitalizing its expected return at the rate appropriate
to its risk class.", and"... tire average cost of capital to any firm is completely indepeirdent
of its capital structure and is equal to the capitalization rate of a pure equity stream in its
class." (MM, 1958, pp.268-9).

In terms of state-preference theory it would sound something like: any investment
opportunity that could be created by a change in leverage is already spanned by the
existing securities: Perhaps the simplest proof of the proposition that the valtie of the
firm is unaffected by financial structure, is that if such changes - say in the debt-equity
composition reduced the value of the firm, by purchasing the firm (or a proportion of
it) and reissuing the value maximizing financial package on personal account (or as a
reformed corporate structure) individuals could then realize an arbitrage profit. Since
such profits are inconsistent with market equilibrium, the value of the firm must be
constant across all financial packages, or, to put it somewhat differently, in the'inferior'
situation value would be bid up to the maximum. To make the point in an alternative
fashion, if individuals can issue securities in the market just as firms do - they have
equal access to the capital market - then they can 'undo' any financial package issued
by the firm to restore a given market equilibrium. In this sense nothing fundamental,
e.g. firm value, can be altered by the firm's financing decisions s. 'money doesn't
matter'. The value of the firm is only determined by the riskiness and expected casli
flows from operations.
-

Because the irrelevance theorem came as a real bombshell, there was a "need for rigorous and varied arguments to show the formal proof of the result and provide the 'new'
intuition as to why it made sense." (Modigliani, 1988) 6. The then novel preference-free

State-preference theory is based on the concept of pure or primitive securities often called Arrow-Debreu securities. Pure securities promise to pay$1 at the end of the period i f a given state of nature occurs and nothing i f
any other state occurs. Every market security may be considered a combination of various pure securities. In
complete and perfect capital markets equilibrium prices are shown to be determined by individual time
pre ferences, probability beliefs concerning state-contingent payoffs and individual preferences toward risk. The
state-preference approach provides a way of looking at firms' finance and investment decisions under
uncertainty. For a briefbut concise outline of state-preference framework, see forcxample chapter 5 of Copeland
and Weston (1988). Among other things, state preference theory enables toderive the Fisher separation theorem.
sayingthat firm decisions can be made independentlyof shareholderutility functions and provides a framework
for analyzing capital structure choices.
4)

5) Although MM onlydiscussed debtand equity. later it became clear (see Stiglitz, 1974) that the firm's financing
decision can be viewed in itsbroadest sense. It includes the issuing of all possible securities. like floatingrate preferred stock, convertibles, warrants, executive stock options, bond swaps. the maturity of debt, offbalance sheet
financing, hedging policies (provided a perfect hedge portfolio for each state already exists, or stated alternalively: if any of the hedging opportunities are improved by the introduction of debt or another security by the
fimi, the firm value will be increased and the MM theorem will not hold), leasing, rights issues, securing debt on
some assets of the firm, forward contracts, caps, collars, zero coupon bonds, etc. Corporate financing is irrelevant unless the investors' opportunity set can be expanded. Furthermore, MM only concerns the valuation of
riskycash flow streams among various claimholders. Differences in control (different votingrights), for example,
can break down the MM equilibrium.

6) Apparently. if a result is not intuitivelyplausible, not only the proof needs more attention. but also a variety of
other arguments, among which the analogy on butter fat and skimmed milk, mentioned in section 2.6.c.
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arbitrage proof that MM used can be summarized as follows Suppose Vt is the value of
the unlevered firm 1 and K is the value of firm 2 that has some debt in its capital structure, X is the total annual return (cash flow), r is the interest rate, D is the market value of
debt and E is the market value of equity.
and the income available for the stockholders equals X
Then: Vl = E
V2 = £2 + 1)2 and the income available for the stockholders equals X - rD2
Now consider an investor holding ez dollars' worth of the shares of firm 2. representing
a fraction a of the total outstanding stock, E ' The investment, aEw gives the investor a

return of

Y2 - a(X -r02)= aX-

arE)2

(3.1)

Now, suppose the investor sells his aE2 (=e2) worth of company 2 shares and instead
buys a dollar amount eli a(E2+Dz) of the shares of company 1. He can do so by utilizing
the amount aE2 realized from the sale of his initial holding, and borrowing an additional amount, aD2, on his own account. This gives him a fractione,/Ei= a(£2+02)/Ei of
the shares, and therefore earnings, of firm 1. Taking into account the interest payments
on personal debt, arDz, the return, Yt, is given by

Y = a(£2+D.)
1

El 6

X-raDz =a f X-

arDz

(3.2).

Since in both cases (1 and 2) the same amount of money has been invested, in equilibrium both investments should give the same return (i.e. the earlier mentioned arbitrage
argument), Y =Y2· Comparing (3.1) and (3.2) we now see that as long as V2 > Vt we must
have Yt > Y2, so that it pays owners of firm 2's shares to sell their holdings, thereby lowering El and hence Vz; and to acquire shares of firm 1, thereby raising El and thus V1. MM
conclude, therefore, that levered companies cannot command a premium over
unlevered companies because investors have the opportunity of putting the equivalent
leverage into their portfolio directly by borrowing on personal account. In addition to
the arbitrage argument, the possibility to borrow on personal account is a crucial
element in the proof of the theorem, which has become known as homemade leverage.
A similar line of reasoning is followed for the other possibility, namely that the market
value of the levered firm V is less than Vi (see MM, 1958, p.270). Since arbitrage will also
prevent V from being less than V„ MM conclude that in equilibrium it must be that
V2 - V1, as stated in their Proposition I which is the first encompassing theorem.

In order to derive MM Proposition II concerning the required return on equity. first the
overall cost of capital, r, has to be defined:

7) In response to criticism from Heins and Sprenkle (1969) MM (1969) presented an alternative version of the
1958 proof. However, since the 1969 version can be found in almost every textbook on corporate finance I prefer
to present the original version that turned the world upside down. In short. the 1969 proof consists of showing
that i f the levered and unlevered firms did not have the same market value. then it would be possible for holders
of the shares of the overvalued firm to form a portfolio based on the shares in the undervalued firm in such a way
as to produce the identical (random) outcome for a smaller net investment. Since the investor would clearly be
better off to take the cheaper of the two alternatives, an incentive would exist to sell the overpriced shares and
buy the other as long as the disequilibrium persisted.
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expected cash flows to be paid to equityholders + cash flows to be paid to debtholders
r.

=

value of equity

+

value of debt

expected cash flows to be paid to all investors

value of the firm

The overall cost of capital can be broken into two parts as follows:

ED
r., = BTE re + 678 r d ,

where r is the expected return on equity and r, is the interest rate or cost of debt. It says
that a firm's overall cost of capital is a weighted average of its cost of equity and its cost
of debt, and is often referred to as the weighted average cost of capital (WACC). The
equality of r across different capital structures, for firms in the same risk class 8. is
another way of stating Proposition I. After rearranging the r formula we find Proposition II which states that the required (i.e. expected) rate of return on equity is a linear
function of the firm's debt-to-equity ratio:
r = r. + D/E (ro - rd)·
The intuition behind Proposition II is that the expected return on equity increases
resulting from the increased risk (i.e. volatility) of shareholders' return due to the
increase in leverage.
As I discussed extensively in the previous chapter, every theorem in capital structure
theory depends crucially on the framework, or set of assumptions, which are used. In
section 2.7 I distinguished between the neoclassical FEA-assumptions that are never
touched upon, the ROG-assumptions with which people play the'weakening-of-conditions-game' and the technical special conditions which are necessary given the relaxed
ROG assumptions. The ideal, perfect 'MM world' consists of some assumptions that
were explicitly named by MM and some that were left unmentioned (some of the
unmentioned ones dawned on MM only many years later, e.g. asymmetric information). The following assumptions were explicitly mentioned in MM (1958):
1) 'The firm' always maximizes its market value (p.264);
2) A static partial equilibrium approach, focussing on the firm and 'industry',
assuming constant and given from outside the model the'prices' of certain income

streams (p.264);

financial markets with a state of atomistic competition (p.267) 9;
4) All cash flow streams are perpetuities (i.e. no growth) (p.265);
5) All firms are assumed to be in the same risk class (p.266);
3) Perfect

8) 'Riskclass'is defined asx/p = a constant forall firms j in class k, where x is the expected return pershareof the
jth firm in class kand p denotes the price per share.
financial markets assume numerous buyers and sellers, no taxes, no information or transaction costs
and no controls (see Copeland and Weston, 1988, p.790).

9) Perfect
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Firms only issue two types of claims: riskless debt and (risky) equity (p. 265,267/8);
7} Firms can lend at the risk-free rate (this "plays a strategic role", p. 266) t ;
8) Individuals can also borrow and lend at the risk-free rate (p.268);
9) There are no taxes (MM relaxed this assumption inthesecond part ofthe analysis) (p.272);
10) Management acts in the best interest of the stockholders (p.266);
6}

The following assumptions were not stated explicitly, but in the year 1993 they are
considered indispensable for deriving the first encompassing theorem:

Corporate insiders and outsiders have the same information (i. e., no signalling
opportunities);
12) Shareholders/managers do not expropriate other stakeholders of the company in
any way (i.e. no agency costs);
13) Contracts are complete and can always be enforced (i.e. no incomplete
contracting}.
11)

Note that MM mentioned that their results do notdepend on tastes or attitudes towards
risk of shareholders (in contrast to e.g. the CAPM) and that the Fisher separation theorem holds (financing and investment decisions are independent) and markets are
allowed to be incomplete ".
The first encompassing theorem was revolutionary, not because of its ability to explain
real world capital structures, but because the theorem was waterproof and at the same
time provocative and contradicted all 'everyday experience', plausibilism, 'intuition',
'casual empiricism'. Moreover, it marked the introduction of the neoclassical paradigm
into finance literature. However, the view that 'nothing matters' in corporate finance is
not what MM actually wanted to say about the real world applications. Thirty years later
Miller admits that "perhaps we should have put more emphasis on the other, upbeat
side of the 'nothing matters' coin: showing what doesn'tmatter can also show, by implication, what does." (Miller, 1988, p.100). Starting from the frictionless MM world,
especially "those who did not feel able to accept the conclusion that financial policy is
irrelevant" (Stiglitz, 1988) were forced to identify which of the assumptions underlying
the MM theorem should be modified or rejected to obtain more plausible results.

3.2 The second encompassing theorem: 100% debt financing
The first who came up with another interesting theorem were Modigliani and Miller
themselves (first in their 1958 paper and a correction in 1963). However, this theorem
was even more shocking than the 'nothing matters', as under the assumptions of this
second theorem all firms are financed with 100% debt 12.

10) We will see in section 3.4.A that MM were mistaken since this assumption can be relaxed without jeopardizing the irrelevance theorem.

11) " Hence for this part of the analysis nothing is involved in the way of specific assumptions about investor
attitudes or behavior other than that investors behave rational and prefer more income to less income, ceteris
paribus." (p.269)
12) Because at least one cent of equity is inevitable "100% debt financing" indicates
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situation of 99.99% debt.
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The world changes dramatically when the assumption of 'no taxes' is relaxed. The
absence of any taxes is the first ROG-assumption to be relaxed. When corporate taxes
(rate: Tc ) are introduced there is a tax advantage of debt financing, since interest is tax
deductible and profits are not. The anticipated income net of taxes, X', is the sum of
stockholders return net of taxes and interest paid, which can be written as X' =
(1- Tc)(X-rD) + rD = (1- ·[c)X + TcrD. In order to determine the value of these cash flows,
the first stream of cash flows should be discounted by the capitalization rate ro appropriate to a risky stream (perpetual and constant) in the given risk class: ((1- Tc) X)/ro,
which equals Vll• the value of an unlevered firm. However. determining the appropriate
rate for discounting the flow of tax saving is less plain sailing. In the 1958 paper MM also
yields for the value, V ' of the
used ru as the capitalization rate for the tax saving, which
the
value
of a firm is maximized by
+
(rcrD/r»).
Consequently,
levered firm VL = Vu
issuing 100% debt. This corner solution is the second encompassing theorem 13.

Thus one dollar of debt would increase the value of the firm by'[c(r/ro). MM rejected this
result in 1963, on the ground that the stream of annual tax savings, TErD, is "a sure
stream" (MM, 1963, p.435) and consequently, in contrast to the profit stream (l- Tc} X,
the tax saving cash flow should be capitalized at the sure rate r. not at r,. In that case the
tax advantage of leverage becomes TcrD/r = TcD. This was the basic contribution of the
1963 'correction paper'. Thus in 1963 the tax advantage of debt financing became larger
(at the time of the paper one dollar of debt would raise the value of the firm by roughly
50 cents) but the second encompassing theorem did not change: 100% debt is optimal.

Essentially the same comments that I made on the first encompassing theorem also
apply to the second encompassing theorem, but now raised to the square. The second
encompassing theorem is a perplexing result and makes your mind boggle. It contradicts all empirical evidence, intuition, everyday experience, etc. since no firm is voluntarily financed with 100% debt. Similar to the first encompassing theorem. the second
one was revolutionary and very interesting because it was nevertheless logically correct.
As we will see later, some other theorems (e.g. the third encompassing theorem) are
eulogized for exactly the opposite reason: because they bring theory in harmony with
economic intuition and empirically observed capital structures.
In his 1981 presidential address to the American Finance Association, Modigliani (1982)
'corrected the correction'. The 1963 use of the risk free discount rate r, not only assumes
that the tax savings cash flow TrrD is constant. perpetual and absolutely certain like the
coupon of a government bond, but more importantly it assumes that the amount of
debt in the capital structure is fixed, once and for all. Yet movements in the expected
profit and size of the firm will violate this assumption. It seems reasonable to accept the
idea that in reality firms maintain some kind of target debt ratio. where the amount of
13)Bauniol and Malkiel (1967) indicated that aside from taxes, costs of transactions cause 10096 debt to be
optimal. Tliey argzied that if, iii order to uiidertake the arbitrage operations requirec! by ilie MM analysis, the
liidividlial had to borrow, tile total value of transactions would be greater than if the company provided the
desired leverage. Stiglitz ( 1969). however. doubts that this point is correct because if tile individ uallias butids in
his port folio. or i f there are two i·ompanies, one with high leverage and one with low leverage, the individual can
simply change his port folio composition.
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debt has a stable relationship to the scale of the firm. If, for example, the corporate debt
would be proportionate to the net of tax cash flow, X, of the firm, D can be written as
D-d(1- tc)X, where d embodies the firm's debt policy. The after-tax return of the levered
firm, X, then equals X =(1- To)X+ rcrd(1- Tc)X=(1- TE)x(1+ Tcrd). Now the return of the
levered firm can be seen as proportional to that of the unlevered firm, (1- Tc}X, the
proportionality factor being (1+ TerD). Using the MM arbitrage argument, the propertionality of returns implies that the market value of the levered firm. Vi' must also be
proportional to that of the unlevered firm, Vu, with the same proportionality factor, thus
VL-Vi(1+ .[crd)=Vu+ Tcrd(1- rc)X/ro Using D-d(1- rc)X we can write VL = Vu + TcrD/ro
which is identical to the 'incorrect' result of the first (1958) MM paper.

Surprisingly, personal taxation aside, this "definitive truth" was already in MM 1958
and the 1963 MM correction paper had never needed to be written (though the original
way in which the results were established was erroneous). However, Modigliani (1988)
states that this would be somewhat of an exaggeration, since it would be foolhardy to
claim that r, is the appropriate way to discount the tax saving under all circumstances
and all tax regimes. The 'real' discount rate may be lower, but it also might be higher
policy, taxation,
than ro, due to, for example, possible changes in interest rates, leverage,
etc. As a result of these reflections one might suggest presenting a more general
formula, not using a fixed discount rate but one that ranges from r to r, or even higher,
depending on empirical considerations. However, even that might not be fully correct
when taking into account bankruptcy costs and the probability that taxable profits may
fall short of interest. As a result, Modigliani concludes, VL might increase with D but at a
decreasing rate, at least beyond some point. Anyhow, all these considerations of
Modigliani have one thing in common: they all result in the second encompassing
theorem.

To continue this discussion on taxes, whether personal, marginal or average, and certainly about bankruptcy risk, would lead us too far afield from the second encompassing theorem. It is high time to go into the third encompassing theorem.

3.3 The third encompassing theorem: the balancing theorem, a veritable
optimal capital structure
MM concluded their 1958 paper by inviting other researchers in the field to study the
effects of'weakening the conditions', this, in order to obtain a better description of the
real world: "These (static, partial equilibrium analysis and atomistic competition) and
other drastic simplifications have been necessary to come to grips with the problem at
all. Having served their purpose they can now be relaxed in the direction of greater realism and relevance, a task in which we hope others interested in this area will wish to
share." (MM, 1958. p.298).
11ideed, in June 1958 the search for a veritable optimal capital structure, a balancing
theorem, was started ". Not only has most of the work in corporate finance been

14) Int he remainder of the text "optimal capital st nicture" referstoaninternalsolution, not to a corner solution
(100% debt) as iii the second encompassing theorem.
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devoted to the search for an optimal capital structure, but it happened in the way
Modigliani and Miller expected: weakening tlie conditions. The relaxation of the MM
assumptions lies at the heart of theory development in corporate finance and is therefore reflected in the title of this chapter. Recently Oliver Hart expressed the same idea in
the opening sentence of a paper on capital structure: "In the thirty or so years since the
Modigliani-Miller (M-M) theorem, a huge amount of work has been done on relaxing
the M-M assumptions in order to obtain a better understanding of firm capital structltre."

(Hart, 1991, p.1, italics added).

3.3.a Baxter's informal third encompassing theorem
Baxter (1967) was the first to suggest that the "risk of ruin", in particular the costs of
"
financial embarrassment" would alter the second encompassing theorem. One could
say that Baxter presented an informal version of the third encompassing theorem since,
contrary to his successors, he didn't use a formal model, he just talked. The absence of
bankruptcy costs is the second ROG-assumption to be relaxed in order to obtain the
third encompassing theorem. This was an important step, since the second encompassing theorem "has little intuitive appeal... we know that in the real world it is impossible to obtain debt financing unless creditors believe that there is a sufficient equity
cushion." (Baxter, 1967, p.395). "Allowing the possibility of bankruptcy is tantamount to
relaxing the assumption that the anticipated stream of operating earnings is independent of capital structure". Baxter realized that the mere occurrence of bankruptcy
through which debt holders gain control of the corporation would not influence the
value of the firm, since "To be sure, management changes would occur which alter the
fortunes of the firm, but in the main, the total worth of firm (a levered company} could
not differ significantly from that of firm A (a pure equity firm)." However, what matters
are bankruptcy costs: "If, on the other hand, bankruptcy involves substantial administrative expenses and other costs, and causes a significant decline in the sales and earnings of the firm in receivership, the total value o f the levered firm can be expected to be
less than that of the all equity company." (p,397) if Baxter summarizes the finding of the
third encompassing theorem in his closing lines: "Therefore, the sum of these influences may well lead us to the conclusion that when the restrictive assumptions of
Modigliani and Miller are relaxed in accordance with existing institutions, the result is
the traditional cost of capital curve, declining at low amounts of debt but rising where
leverage becomes substantial." Apparently, after MM turned the world upside down, in
1967 capital structure was back on its feet again, exactly where it was before 1958. But
now the concept of an optimal capital structure is incorporated within the foundations
laid by MM and has become part of neoclassical (financial) economics.

The evidence is ubiquitous that the search for the third encompassing theorem,
explaining the existence of a veritable optimal capital structure is intensive, as illustrated
15) Note that Baxter not only mentions the 'indirect costs' of financial distress but, two pages further, he moreover stresses that these costs are more important than the direct costs: "Perhaps the most important cost of
bankruptcy proceedings is the negative effect that financial embarrassment may have on the stream of net operatingearningsof the business of the firm. The firm mayfind it verydifficult to obtain trade credit, customers may
question its reliability and permanence as a source of supply and may choose to deal elsewhere. Questionable
financial condition maybe equivalent to negative publicity about the integrity of the firm." (Baxter, 1967, p.399).
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by Kim (1978, p.45) who says that bankruptcy costs are the "major missing element" in
finding an optimal capital structure. The search for the third encompassing theorem,
however, was not driven by the results of empirical studies, but solely based on the "lack
of intuitive appeal" of the first and second theorem, supported by the "drastic simplifying assumptions" used by MM. One last quote from Baxter to illustrate this point: "Yet
there exists a very real force which reconciles this conclusion with the intuitive notion
that firms cannot be financed almost exclusively by debt." (p.396-7, italics added).

Others who suggested that the kind of 'dead weight' bankruptcy costs Baxter talked
about may represent the major missing element from the MM theory include
Robicheck and Myers (1965) and Hirshleifer (1970). Robicheck an Myers noted that the
optimization of capital structure involves a trade-off between "the present value of the
tax rebate associated with a marginal increase in leverage ... (and) the present value of
the marginal cost of the disadvantages of leverage.". Similarly, Hirshleifer suggested
that "even within complete capital markets, allowing for considerations such as taxes
and bankruptcy penalties would presumably permit the determination of an optimal
debt-equity mix for the firm." (p.267).

By now it has become clear, I hope, that there are two ways in which theorems in the
MM programme can be interesting. On the one hand, a theorem may contradict all
everyday experience, economic intuition, common knowledge and empirical evidence
and thus be surprising, astonishing, intriguing, etc., but analytically irrefutably trtie.
The irrealistic nature of the assumptions used, do not render the theorem less interesting. This applies to the first and second encompassing theorem. On the other hand, a
theorem can be interesting because it turns a theorem which is only analytically interesting, but not true to life, into a more lifelike one; it provides a better description of the
real world. This clearly applies to the third encompassing theorem.
3.3.b Stilgitz' formal, altliough peculiar, third encompassing theorem
Stiglitz (1972) introduces a cost of bankruptcy which differs from the sort which Baxter
(1967) took into account (Stiglitz doesn't even refer to Baxter). Contrary to what
Copeland and Weston (1988) contend, Stiglitz does not discuss the dead weight losses
associated with bankruptcy which Baxter considered. He relaxes the ROG-assumption
of 'no bankruptcy' but introduces a very specific, rather peculiar, kind of bankruptcy,
namely differences in expectations between the lender and the borrower, together with
an assumption of no short selling. The divergence between both attitudes about the
mean and variance of the return to a risky bond increases as the probability in bankruptcy increases. In other words, the nominal interest rate which the borrower has to
pay rises faster than the borrower feels is justified as the debt-equity ratio increases.

In a state-preference framework (see also footnote 4), this means that a firm which
issues a risky bond is in fact issuing two securities. When the firm does not go bankrupt
it is only issuing one security not already provided by the market; the bonds it issues are
just like those of any other firm. The event of bankruptcy may, however, by creating a
new security, change the consumption opportunityset of society. Stiglitzshows that the
possibility of bankruptcy does not affect the firm's market value under one of the
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following conditions: there exist as many securities as states of nature, or, the particular
securities created by bankruptcy could have been created by individuals Ift. This led
Stiglitz to conclude that as the scope of such limited liability arrangements (mentioned
in footnote 16) is limited. and thus the presumption that bankruptcy does result in a
new security remains, market valuations of the firm will in general depend on the debtequity ratio if there is finite probability of bankruptcy. Moreover, Stiglitz recognizes that
transaction costs and information costs associated with bankruptcy will also make the
market valuation of the firm depend on the probability of bankruptcy. However, he
ignores these costs ("in spite of their importance") because he wants "to establish that
even within the'idealized' world of Modigliani and Miller in which there are no transactions costs", bankruptcy generates an optimal capital structure. Rubinstein (1973-b)
put forward a similar argument to the one of Stiglitz (1972), showing that if security
markets are partially segmented, i.e., "if the sets containing both investors and available
securities in each market are disjoint," (p.749) and if debt is traded in a separate market
where traders are more risk averse than are investors in the firm's equity, increases in
the level of debt can then lower the total value of the firm.
3.3.c Kraus and Litzenberger's and Scott's versions of the third encompassing theorem
A formal treatment of Baxter's argument was offered by Kraus and Litzenberger (1973},
Scott (1976) and Kim (1978). Kraus and Litzenberger provide a state-preference model
with wealth taxes (as opposed to income tax) and bankruptcy costs. In contrast to all
other authors, they don't specify what kind of bankruptcy costs they have in mind. They
merely talk about "bankruptcy penalties", which suggests that they only refer to
administrative, cash cost, expenses. Kraus and Litzenberger show that the market value
of a levered firm is equal to "the unlevered market value, plus the corporate tax rate
times the market value of the firm's debt, less the complement of the corporate tax rate
times the present value of bankruptcy costs" (p.918; for a more elaborate discussion of
Kraus and Litzenberger's analysis, see Cools et al., 1993). Kraus and Litzenberger also
comment on the MM theorems as being "unreasonable" and having "little intuitive
appeal" since they ignored the existence of bankruptcy penalties. In the absence of
bankruptcy penalties their model is consistent with the MM tax correction model.
However, they also argue that based on the MM analysis, two assumptions can be
relaxed in their state-preference analysis without changing the first and second encompassing theorem. These assumptions are: the existence of homogeneous risk classes
and that all corporate bonds are free of default risk. In addition, it is stated that the
model could be generalized by including personal taxes without affecting the results.
However, as we will see later, Miller (1977} has shown this statement to be incorrect.
Scott (1976) introduces yet another cost of bankruptcy: imperfectness of secondary
markets. Without these costs, Scott's model is formally identical to the "path breaking
article" by MM. But before discussing his impact of secondary markets on capital structure, let me elaborate somewhat on the motivation and assumptions of the paper. The

if individuals can borrow funds using the securities as collateral and create limliabilityarrangements whereby if profits of the firm are less than the nominal payments due on the loan. the
shares are defaulted without further consequences to the individual.
16) This last condition will hold

Red
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motivation for the paper is given by the fact that the MM analysis generated a good deal
of comment, "since an infinite debt-equity ratio is inconsistent with both common
senseand established practice." (p.33, italics added) and moreover, "the models set forth
to date have been too complex or insufficiently concrete to answer the practical questions for managers or regulators." (p.35). He also refers to Stiglitz (1974), who called for
a better understanding of the implications of assumptions which imply the existence of
an optimal capital structure. so that sharper empirical tests can be conducted. Apparently, at least some academics are eager to serve the real world finance community and
pretend they are interested in empirical tests of their theoretical results.
As we have seen in all previous papers. no empirical results whatsoever were needed to
weaken the conditions to infer more "realistic" theorems, based on more "reasonable"
(Stiglitz) assumptions. More specifically, plausibility of the assumptions is used to
defend the empirical relevance of the results: " Under plausible conditions the model
implies a unique optimal capital structure." (p.33, italics added). Nevertheless, Scott has
to use a large number of, more or less, unrealistic technical assumptions as well. A nice
thing in his paper is that he explicitly enumerates all fifteen assumptions, e.g. completely divisible securities, no brokerage charges, transfer taxes, or flotation costs; equal
and costless access to all relevant information; personal tax rate ofzero, etcl: He regards
most of these assumptions as technical conditions, they are of no economic, real world
importance. In fact, Scott needs some technical conditions to derive his results, which
were not needed to obtain the original MM results. Scott, therefore, was not able to come
up with the third encompassing theorem by weakening the assumption of no
bankruptcy, without simultaneously introducing some other, stronger, technical
conditions'8. Thus Scott succeeded in realizing domain expansion in terms of the ROGassumptions, whereas the contraryapplies for the domain of the technical assumptions.

Scott's version of bankruptcy costs, namely imperfect secondary markets of productive
assets, implies that the liquidation value of the firm's assets is always less than the
market value of a well-managed non-bankrupt firm. This is important since if it would
be possible to sell assets at the going concern market value, bankruptcy could always be
avoided. Besides selling assets, two other ways of avoiding bankruptcy are through

selling additional debt or using the proceeds from the sale of stock to pay the firm's
creditors. However, there is a limit on how much equity can be sold to meet losses. If the
earnings before interest and taxes are so low that stockholder wealth is negative. then it
is impossible to sell enough new equity to pay the firm's debts. And stockholders are
prohibited from selling additional debt. To do so would violate the covenants of the
bond indenture, since otherwise old debtholders would be expropriated (in the same
year Galai and Masulis introduced this form of bondholder wealth expropriation. but
Scott doesn't refer to that paper. although he does mention that the firm can increase
17) Oneassumption restricts the analysis to uniform and normal distributions. This isa typical special condition:
it does not have any economic meaning but it is a technical device necessary to obtain interesting results. An
other and frequently used example of 'special conditions', also used by Scott, are quadratic utility functions.

18) What are usually called 'less weak' or 'strong' conditions (denoting field extension), Scott refers to as "weak"
"In fact, many of the models are built upon assumptions so weak that they yield few, if any, testable

hypotheses."Cp.35)
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the total market value of its securities by issuing secured as opposed to unsecured
debt.). Therefore, when the claims of the creditors exceed the resources of the firm, it is
declared bankrupt and stockholders receive nothing. The value of the firm would
decrease with the differences between going concern value and the value of the assets
in imperfect secondary markets. This'decline in value' is of course anticipated by investors, a firm which has unsecured debt has a lower market value than an unlevered one.
Scott distinguishes between three classes of creditors: secured, priority and unsecured.
Unlike secured and unsecured claimants, priority creditors are not security holders of
the firm. their claims include the administration costs of the bankruptcy process, taxes
due and certain wages. Because the order of priority upon bankruptcy is valuable. the
firm can increase the total market value of its securities by issuing secured as opposed
to unsecured debt. Therefore, Scott developed two formulas for the market value of the
firm's debt: one if all of the firm's debt is fully secured and a second if all of the firm's
assets have been pledged as security and additional, unsecured, debt has been issued as
well. For each case an equation is presented for the market value of the firm, which he
calls "generalizations of the firm valuation formula derived by Modigliani and Miller."
Cp.41). Finally, Scott analyses the fact that a firm need not go bankrupt but can be reorganized. This is what Haugen and Senbet two years later called 'informal financial
reorganization'. Scott's conclusion is similar to the one of Haugen and Senbet (1978,
1988). where the costs of reorganization play a major role: "Reorganization will be more
profitable than bankruptcy as long as the value of the reorganized firm less the implicit
and explicit costs of reorganization exceeds the value of the firm upon bankruptcy."
(p.48). To summarize Scott (1976), the optimal level of debt (measured by the interest
payments per period!) is an increasing function of the liquidation value of the firm's
assets, the corporate tax rate and the size of the firm ".
3.3.d Kim's titird encompassing theorem, using the CAPM and incorporating debt capacity
Kim (1978) is the last paper to be reviewed concerning the role of bankruptcy costs in
generating the third encompassing theorem. Although the agency era emerged in 1976,
this article belongs to the pre-agency era (the paper is based of Kim's PhD thesis from
1974). Because non-financial corporations were observed to be financed with one third
debt, or 20% in terms of market values, in the U.S. between 1966 and 1970, Kim argues
that there must be "an element of major importance to financial managers and the
investment public" that is missing from the MM tax correction model: bankruptcy
costs. The bankruptcy costs discussed by Kim are those which Baxter, Kraus and
Litzenberger, and Scott talked about some ten years earlier. Kim contends, however,
that the Kraus and Litzenberger model is too complex to implement and Scott ignores
risk-aversion in the capital market. In addition, Kim's analysis differs in several other
ways from his 'bankruptcy-predecessors': the same ROG-condition is studied but
different technical conditions are used. He considers both a corporate income-tax-

19) The size of the firm only affects the interest payments per period, not the optimal debt/equityratio. A proportional increase in both the earnings before interest atid taxes and the liquidation value of the firm's assets
increases the interest payments on the debt proportionally. i.e. large firms differ from small firmsonly in terms of
scale which follows from the implicit assumption that there are no economies of scale in financing.
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system - in which the interest payments are tax deductible but the principal payments
are not - as a net-terminal-wealth-tax system (as did Kraus and Litzenberger)20. As a
ROG-assumption he also uses a CAPM framework (which is less general than the statepreference framework since it assumes risk-averse investors) and he studies the issue of
optimal capital structure simultaneously with the problem of debt capacity. Kim
defines corporate debt capacity as the maximum amount that a firm with given investments can borrow in a perfect capital market 21. The notion of debt capacity was first
discussed extensively by Donaldson (1961), to which I will come back in chapter 6, and
later by Myers and Pogue (1974) 22. Note that if bankruptcy would be costless, corporate
debt capacity would not be an "operative term" in a perfect capital market, as the firm's
maximum borrowing is reached only when bankruptcy is certain (the firm can always
promise to pay more interest at the end of the period).

Kim distinguishes three components of bankruptcy costs. First there are the indirect
costs of reorganization or liquidation. In case of liquidation these costs represent the
short-fall arising from the liquidation of physical assets below their economic values at
"distress prices", as Scott called them. If bankruptcy takes the form of reorganization
this is the type of costs Baxter referred to as "indirect" costs of bankruptcy. Second,
there are the various administrative expenses (lawyers, trustees, auctioneers, referees,
accountants, appraisers, etc.) which must be paid to third parties, that arise in the
course of bankruptcy. And thirdly, the loss of tax credits which would have been
received had the firm not gone bankrupt. Kim shows that debt capacity occurs before
bankruptcy is certain. The reason is not risk aversion itself, but because a) the present
value of bankruptcy costs increases as the amount of interest paid increases and b) in
the event of bankruptcy, the claims of bankruptcy costs to the operating earnings must
be satisfied prior to the claims of debtholders. Kim finally demonstrates that in a perfect
capital market, with risk-averse investors where firms are subject to corporate income
taxes and costly bankruptcies, debt capacity occurs at less than 100% debt financing
and the optimal capital structure occurs before debt capacity. Again. this is essentially
the same as the traditionalist's position on the relationship between the value of the
firm and corporate financial leverage.

20) Note that a wealth-tax in a single-period framework yields the same present value of tax savings as an
income-tax does in MM's infinite horizon model (see also Kim, 1978, footnote 18).
21) Boot and Wijn (1991) nicely show how Kim's definition of debt capacity can also be used to define bankmptcy
22) Myers and Pogue (1974) introduce their three 'chicken' theories which is in fact an agency story avant la
lettre. The lenders may chicken out first when formally rationing credit by means other than price. Also. the
managers may chicken out first because of their potential personal determination to avoid in every way possible
the insecurity and/or penalty that might befall them if the enterprise became immobile or bankrupt. Third, the
shareholders may chicken out first. because of the kind of bankruptcy costs discussed by Baxter, Scott and
others. More formally. the three limits are credit rationing, managerial risk aversion, and the impact of potential
bankruptcycosts on the market value of the equity capital. If "the lenders chicken out first" (p.589) debt capacity
occurs first, and when "the shareholders chicken out first" optimal capital structzire occurs first. E.g. when the
"lenders chicken mit first" the optimal amount of borrowing would not be obtainable and the question of an
optimal capital structure would become irrelevant. Therefore, an analysis of the problem of debt capacity
logically has to precede the question of optimal capital structure.
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In this section I have rather extensively treated the coming about of the third encompassing theorem: a veritable optimal capital structure, explained by weakening the
ROG-assumption of'no bankruptcy costs' in the world of the MM tax correction model.
The issue of bankruptcy received ample treatment for two reasons. For one, in my
empirical analysis of determinants of the capital structure of Dutch corporations in
chapter 6, it turns out that business risk appears to be the main determinant of leverage
and that bankruptcy costs are the most suitable for explaining this observation.
Therefore, a detailed treatment of bankruptcy will enable me to elaborate on these
findings. More important however, is that the various papers which address the "missing element" of bankruptcy costs, support and clearly illustrate some ingredients
of my metastory as outlined in section 2.7. For example, it became clear that all papers
respond to MM's invitation to examine the impact of their idealizing conditions.
Indeed, right from the start of the MM programme the rule of the game has been the
weakening of conditions. The research strategy that we encountered in this section was
the relaxation of conditions aimedatfindingnew (encompassing) theorems. In the next
section we will witness the alternative strategy: weakening the conditions in the
attempt to expand the domain of an existing (encompassing} theorem. Moreover,
criteria like 'plausibilism', 'realism of results'. 'intuitively appealing'. not the results of
empirical work, are used to evaluate the theoretical findings and to Set the research
agenda for future scientific endeavor.

The ROG-condition that had the strongest 'intuitive appeal' in looking for an optimal
capital structure was bankruptcy costs. Bankruptcy costs apparently have an intuitive
economic meaning. However, we saw that they have to be further specified, since the
term can have various connotations. in order to play a role in economic modelling. It
can refer to direct and indirect bankruptcy costs, divergence of expectations, imperfect
secondary markets of assets, the loss of tax credits, etc. Stiglitz' interpretation of bankruptcy costs, which implies a segmented market where all 'optimists' buy shares and
'pessimists' buy bonds does not seem realistic. Besides, Stiglitz' idea has not survived in
the literature. What did survive in the literature, is the distinction between direct and
indirect bankruptcy costs. The indirect costs include loss in sales (Baxter), difficulties in
obtaining trade credit (Baxter), 'short- fall' arising from liquidation (Scott, Kim), the loss
of tax credits (Kim), costs due to renegotiation of contracts with employees (Baxter,
Kim) and disruption of service to customers (Scott), which in the case of failure of a
regulated monopoly firm not only involves private costs, but also social costs. In addition. more general agency costs are also mentioned, such as the expropriation of
unsecured debtholders when new debt has to be issued in order to pay the firm's
creditors (Scott). the "clear conflict of interest between the bondholders and the equity
holder" (Stiglitz, 1972) and the three chicken theory of Myers and Pogue mentioned in
footnote 22. Furthermore, most authors don't distinguish bankruptcy from liquidation,
which is an important omission as will be discussed in section 3.4.f. For a quick
overview, Table 3.2 (at the end of the chapter) summarizes the successive encompassing theorems and the various papers involved.
The indirect costs of bankruptcy bring me to a final comment on the bankruptcy
papers. Jensen and Meckling (1976) is usually considered as the landmark of the agency
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era. However. I have shown that prior to 1976 many agency arguments were used in
corporate finance. In fact, most indirect costs of financial distress are really artefacts of
agency problems. In particular Baxter, Myers and Pogue, Scott, and Kim discuss these
issues. Moreover, Scott and Stiglitz discuss agency issues of a more general nature. In
addition to the debtholder wealth expropriation which I mentioned earlier, examples
can be found in Stiglitz (1972): "These problems (that management undertakes a policy
which in the judgement of the bondholder -and perhaps of the market as a whole) are
exacerbated by the clear conflict of interest between the bondholders and the equity
owners. Because of the limited liability provided by bankruptcy, the firm is concerned
only with the return in those states in which it does not go bankrupt" (p.461) and "... the
expected real return to the investment was negative, and yet, if the stockholders were
making the decision, the project would be undertaken. It is clear that this may result in
productive inefficiency." (p.462). The former example is similar to the famous Myers
1977 underinvestment problem of debt financing (see section 3.6.d) and the latter looks
akin to the Jensen and Meckling moral hazard problem of risk shifting associated with

debt financing.

Finally, at the start of the paradigm, MM already were aware of the existence of bankruptcy costs and agency costs, "as was dutifully noted at several points in the original
1958 article" (Miller, 1988). In particular. MM mention what they call a "gambler's
ruin". That is, the danger that an otherwise sound concern (i.e. the long-run expected
income is greater than its interest liability) might be forced into liquidation as the result
of a run of temporary losses. Since reorganization generally involves costs, and because
the operation of the firm may be hampered during the period of reorganization with
lasting unfavourable effects on earnings prospects (these are the indirect costs of bankruptcy discussed by Baxter, 1967, and Titman, 1984), MM expect that heavily levered
companies might sell at a slight discount, relative to less heavily indebted companies
(p.274). MM even discuss the general Jensen and Meckling moral hazard agency costs
when they stipulate that alternative plans may not be a matter of indifference because
"
managers are concerned with more than simply furthering the interest of the owners.
Such other objectives of the management which need not be necessarily in conflict
with those of the owners - are much more likely to be served by some types of financing
arrangements than others. ... It is however, the utility functions of the managers per se
and not of the owners that are now involved." (p.292-3).
-

3.4 Weakening the conditions of an existing encompassing theorem
In the previous sections we have discussed the weakening of conditions which led to
new encompassing theorems. The introduction of corporate taxes generated the
second encompassing theorem and bankruptcy costs in particular originated the third
one. In this section I will discuss two variants of the 'domain expansion' research
strategy. In subsection 3.4.a the first variant will be examined. This consists of trying to
relax as many assumptions as possible without jeopardizing the existing theorem.
Subsections 3.4.b, c and d review papers which try to relax assumptions in an attempt to
restore 'old' encompassing theorems. A good example is Miller (1977) who relaxes the
assumption of no personal taxes in a world with corporate taxes and bankruptcy costs,
thereby restoring the MM irrelevance theorem. In both variants the relaxation of
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assumptions leads to an expansion of the domain of a theory. In terms of Lakatos'
terminology, these research strategies try to maximize the 'theoretical content' of a
theory.

3.4.a Expanding the domain of the first encompassing theorem
"Although much of the subsequent discussion has focused on the realism of particular
assumptions, there have been few attempts to delineate exactly the class of assumptions under which the M-M theorem obtains." (Stiglitz, 1969, p.784). Then Stiglitz goes
on to argue that in the context of a general equilibrium state-preference model, the MM
theorem holds under much more general conditions than were assumed by MM.
implicitly or explicitly. Moreover, prior to the appearance of his paper most of the MMconditions which Stiglitz shows that can be relaxed without invalidating the irrelevance
theorem, were considered to be crucial for the MM result. In particular, Stiglitz shows
that the validity of the theorem does not depend on a) the existence of risk classes - and
the associated arbitrage argument and b) the competitiveness of the capital market. Yet
the two assumptions which were the focus of much o f the criticism of the MM analysis,
mainly because of their irrealism, appear to be important for Stiglitz' proof: homemade
leverage and bankruptcy risk. Still, Stiglitz demonstrates that under one out of three
additional technical assumptions the MM irrelevance remains valid even when relaxing
the ROG-assumption of risk free debt (i.e. bankruptcy risk). These additional assumptions are a) the mean-variance (CAPM) conditions, in particular, agreement on the

probability distribution of risky assets, i.e. homogeneous expectations b) in a statepreference framework, agreement on the probability of different states of nature is
needed and there have to be more firms than there are states of nature or c) the firm can
forfeit the security (which turns the security into a riskless security) 23 Using the meanvariance approach, Rubinstein (1973-a) also proved that the division of cash flows from
investment into risky equity and risky debt has no impact on the value of the firm 2 1.
Based on the new set of weaker assumptions Stiglitz' restated theorem asserts that, if
there is an equilibrium with a firm having a particular debt-equity ratio and market
value, there exists another equilibrium with the same market value as in the original
equilibrium. Maybe the most important implication of the restated theorem is that,
under the assumptions mentioned in the last paragraph, the introduction of risky debt
cannot explain the existence of an optimal capital structure. A few years later, Stiglitz
(1974) also showed that not only does the firm's debt-equity ratio not matter. but neither

23) Contrary to Stiglitz Smith (1970) argued that a margin loan which is secured by a pure equity collateral has a
different return pattern from a direct loan and cannot serve as a substitute for the latter. Then Hellwig (1981)
settles the issue in arguing that a} if only securities issued by firms serve as collateral, the validity of the MM
theorem in the presence of bankruptcy depends on whether or not short sales of all securities are permitted and
b) if securities issued by individuals as well as securities issued by firms serve as collateral, the MM theorem is
generally valid. even if short sales are prohibited. However, there are transactions and monitoring costs involved
in preventing the administrators of the collateral to embezzle it rather than share the return with the partners.
This leads Hellwig to conclude that, since these propositions deal with an abstract system which ignores
essential features of actual capital markets, from a practical point of view it seems reasonable to suppose that the
MM principle fails when there is a chance of bankruptcy.
24) For a concise mean-variance proof of the irrelevance of risky debt see Copeland and Weston (1988, p.462-4).
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does its dividend payout ratio, nor the maturity structure of its debt, nor any other
aspect of its financial policy (see footnote 5) 25. In sum, Stiglitz has established the irrelevance of corporate financial policy under a very general set of conditions. There are
only three critical limitations "besides the obvious distortionary effects of taxation" left to the theorem: the expectations of real returns should not change as the firm
changes its announced financial policy (no signalling); individual borrowing should be
a perfect substitute for firm borrowing; the introduction of bankruptcy implies some
additional special conditions.
-

For a good understanding of everything that is yet to come, it is important to intuitively
and clearly understand all three encompassing theorems, based on the expanded
domain. To grasp the ideas of both MM theorems (the effect of bankruptcy costs will be
elucidated when discussing Figure 3.1) in the presence of risky debt, imagine a firm
that issues risky bonds and uses the proceeds to buy back shares, thus increasing its
leverage 36. The risk of one dollar of the new debt is higher than the risk of one dollar of
the old debt, therefore debt has become riskier. Simultaneously, one dollar of equity is
riskier than one dollar of equity previous to swapping equity into debt. Although both
debt and equity have become more risky, the total risk of the firm does not increase.
Indeed, the risk of one dollar of debt and one dollar of equity have both increased. But
since the risk of old debt was below average and the risk of equity was above average
and the number of equity dollars has decreased, whereas the number of dollars of debt
has increased, the total risk (number of dollars times risk per dollar) that was entirely
born by the old shareholders is now partly borne by the new debtholders. The higher
risk for one dollar of'new' equity is exactly offset by the higher expected return which,
as we saw in proposition II, increases linearly with the proportion of debt to equity.
Although both r and r have increased, the weight of the smaller return (r ) has become
larger such that on average r, does not change 2'.
Even more clearly than most papers on capital structure, Stiglitz (1974) shows that. in
strong contrast to Friedman's instrumentalism, the realism of the assumptions determines the empirical validity of the theorems. Real world financing decisions would
indeed be irrelevant "if the conditions under which the 'irrelevance' theorems obtain
are deemed realistic" (p.851). Whether the theorems are empirically verified or falsified
is of no importance, only the realism of the underlying assumptions seems to determine their acceptance. And on a theoretical level even this statement is too ambitious,
witness both Nobel prizes for the MM results which were proven under extremely
strong and irrealistic assumptions.

25) His proof of the dividend irrelevancy was a generalization of the Miller and Modigliani (1961 irrelevancyargunient of dividend policy.
)

26) It is assumed tliat securities are fairly priced. therefore the new debt is supposed to be junior to the 'old'debt.

27) A story that I sometimes tell to students to illustrate the first encompassing theorem is about the intelligence
southern neighbours and my fellow countrymen. Suppose that even the most simple Belgian has a higher
IQ than even the smartest Dutchman (cf. the least risky share that is always riskier than the most senior debt). 1 f
any Belgian would move to the low countries, the IQ in both countries would rise. The 'total intelligence' or
average IQ in the Netherlands and Belgium together would not change, obviously. The IQ of Belgium plus the
Netherlands is determined by the people that live in both countries together. not by the fact how they are spread
o f our
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It should be noted that the issue at hand, to wit, the effect of financing decisions on the
value of the firm is not merely of importance for corporate finance. The MM irrelevance
result implies that real decisions are the only ones that count, and that financial
decisions have no bearing on them; it separates real from financial decisions. Moreover, because the flow of funds of the household sector to the corporate sector is
relatively small, the decisions of households concerning savings would be of little
significance in the determination of the equilibrium of the economy.
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Figure 3.1. Encompassing theorems 2 and 3, assuming risky debt: (a) cost of capital;
(b) tile value of the levered firm

Before discussing MM-conditions that do jeopardize the balancing theorem, the main
features of the second and third encompassing theorems are graphically summarized
28
Stiglitz' version of the second encompassing theorem (assuming risky
in Figure 3.1
debt and corporate taxes) is represented by the dotted lines. The solid lines depict the
effects of introducing bankruptcy costs (the third encompassing theorem). Figure 3.1.a
shows what happens to the various expected rates of return (rd• r and WACC). When
debt would have been risk free the cost of debt would have been a horizontal line at the
rf(1- T<) level (rf is the risk free rate of return). The equityholders then would have borne
all the risk and consequently their expected return would, mathematically, approach
infinity when the firm is financed with virtually 100% debt (unlike Figure 14.1 in
over the two countries (cf. the value of the firm that is independent of how the returns are distributed over the
two Cor more) security holders).
28) The graphs are partly based on Figure 14.1 in Copeland and Weston (1988) but changes are made in order to
correct the errors in Copeland and Weston's Figure. For one thing. their Figure shows the effects of introducing

bankruptcy costs starting from the second encompassing theorem assuming risk free debt. This is not possible,
or at least irrealistic since changing from risk free to risky debt for a given debt/equity ratio also assumes changing the asset base. i.e. changing firms. For showing the effects of introducing bankruptcy costs one has to give, as
always. a ceteris paribus analysis which implies assuming risky debt in both situations.
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Copeland and Weston, 1988). But since debt is assumed to be risky, the expected return
on bonds rises with leverage, as indicated by the dotted line r4' because of the increased
bankruptcy risk. A difference exists between on the one hand the expected and required
return on debt (which are equal) and on the other hand the promised or contractual
interest rate. Obviously, the required interest rate is higher than the nomial rate of
return. As debt is risky, the shareholders don't bear all the risk and consequently their
expected return, indicated by the dotted curve re does not approach infinity. Since r is
linear in D/E. r, is a concave function in D/(D+E) 2: In accordance with the second
encompassing theorem. the tax shield on debt financing causes the cost of capital,
WACC, to decrease linearly.
From Stiglitz (1969) we have learned that in the absence of corporate taxes, the introduction of risky debt does not invalidate the MM irrelevance result, in other words,
WACC does not change. This is also what one finds in most of the text books. However,
this does not seem to be entirely correct. When corporate taxes are introduced one
could argue that the WACC does change, simply because interest payments increase.
Therefore, the debt tax shield becomes larger compared to a situation with riskless debt
(cf. the tax rationale for junk bonds). Nevertheless, in this respect Figure 3.1 represents
the traditional text book graph. The extra decrease of the WACC caused by the higher
tax advantage when introducing risky debt is not reflected in the Figure by means of a
separate line below the dotted WACC line which is actually drawn in the Figure.

The introduction of bankruptcy

Costs causes the bondholders' expected return, r'.„ to

increase since bondholders are assumed to receive an interest payment which also
covers the expected costs which occur in case of financial distress. The assumption of
'fair pricing' (i.e. zero NPV investments for all investors) implies that shareholders eventually pay the bankruptcy costs, not the debtholders. The shareholders now bear more
risk as well since they now incur expected bankruptcy costs at a given debt/equity ratio.
Consequently, their expected return, r'„ increases. The bankruptcy costs that have to be
paid to third parties cause the WACC to increase after a certain debt level. The optimal
debt/equity ratio is determined by taking on increasing amounts of debt until the
marginal tax gain from leverage is equal to the marginal expected loss from bankruptcy
costs. This results in an optimal debt level. (D/(D+E))'p', where the WACC is minimal.

Figure 3.1.b depicts the effect on the value of the total firm which corresponds with the
expected rates of return outlined in Figure 3.1.a. As in Figure 3.1.a, the dotted line represents a situation with corporate taxes and risky debt, whereas the solid line represent a
situation with also bankruptcy costs. V, and V., indicate the value of the levered firm
without and with bankruptcy costs respectively. The bankruptcy costs are deducted
from the net asset value of the bankrupt firm and from the proceeds that should go to
the bondholders. These'dead weight'losses cause the value of the firm in bankruptcy to
be less than the discounted value from operations and can cause a true optimal capital
29) The fact that, mathematically, r goes to infinity when D/(D+E) approaches one can be easily seen wheti rewriting proposition 11 of MM, r =r +D/E(r,-r }, in terms of D/(D+E). Let x=D/E and y=D/(D+E) then y=D/
CE< 1 +x))=x/ (1 +x), thus x= y/ ( 1 -y}. MM proposition I 1 can now be written as r, =r +Cr„-rd)Y/ ( l -y). for O<v< 1. Clearly,

when D/(D+E), thus y. approaches 1 (99.9% debt financingl than r, approaches -.
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structure. The optimal amount of debt financing, (D/(D+E))
the firm and minimizes the weighted average cost of capital.

, maximizes the value of

3.4.b Weakening tlze conditions of the third encompassing theorem: Miller's return to
'irrelevance'
In 1976, at the time Merton Miller delivered his presidential address, "Debt and Taxes".
to the American Finance Association, the fashionable view was the third encompassing
theorem, which balanced the costs of bankruptcy against the tax gains of debt financing. Miller stated his aim clearly, he wanted to weaken yet another condition to restore
the first theorem: " It is this new and currently fashionable version of the optimal capital
structure that I propose to challenge here. I will argue that even in a world in which
interest payments are fully deductible in computing corporate income taxes. the value
of the firm, in equilibrium will still be independent of its capital structure." (Miller,
1977, p.262). Miller attacked the only positive incentive for firms to borrow according to
the balancing theorem: corporate taxes.
The great emphasis on bankruptcy has been misplaced, Miller argues. Not only because
direct bankruptcy costs are small, but also because ex ante costs are substantially
smaller than ex post, and only the expected costs matter of course. In order to persuade
the audience of his case in point Miller uses the metaphor of "the recipe for the fabled
horse-and-rabbit stew: one horse and one rabbit", as an analogy to the supposed tradeoff between tax gains (the horse) and bankruptcy costs (the rabbit). On the other side of
the trade-off problems also arise. If the tax advantage of debt financing were so important, why do observed debt ratios show so little change in time? Between 1920 and the
1950's, tax rates had quindruppled in the U.S. from 10% to 52%, while debt/asset ratios
showed hardly any change 30. The MM-condition that Miller (1977) relaxes is 'no
personal taxes'. Earlier, among others, MM (1958, 1963), Myers, Stiglitz and Black
already alluded to the possible impact of personal taxes on corporate financing
decisions. However, it was not until the illuminating analysis of Miller (1977) that it
became clear how the personal tax disadvantage of debt leads to a higher cost of
corporate debt. The point is "obvious once you think of it" (p.268), but when you
include the personal income tax rate applicable to income from common stock, ·cpF' and
from bonds, ·[FD' the gain from leverage, G„ changes from TcD into

GL=Il-

Il- TC)(1 -Tt,F)

1-T

] DI ,

Pi)

where DL is the market value of the levered firm's debt.

30) It is interesting to note that Miller focuses on debt ratios in book-value terms, "in the hope that book value
measures give better insight to corporate capital structure objectives than would market value measures, which
are highly sensitive to changes in the level of stock prices." (p.266), this in spite of the fact that he recognizes that
he is then making the "extreme assumption that all the rise in debt ratios genuinely reflected policy decisions
rather than changes in accounting rules." (p.265). Some of the examples mentioned by Miller are the liberalization of depreciation deductions in the early 1960's and the growth during the 1970's of off-balance sheet
financing, such as leasing and unfunded pension liability.
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In order to maintain continuity with the earlier MM papers, the above expression is in
its 'perpetuity form' (indefinite number of periods), assuming income taxes, not wealth
taxes. The homemade leverage argument of MM is still valid in proving this result since,
at the time, interest was also deductible under personal income tax. Although it is true
that the owners of a levered corporation have the tax advantage of interest payments.
these interest payments have already been grossed up by any taxes that the bondholders will have to pay on their interest income. Similarly, personal taxation on
income from common stock causes the required return on equity to be grossed up.
making debt financing relatively more advantageous. When the rates satisfy the equation (1- rpt,)=(1- tc)(1- rpE) the tax advantage of debt vanishes completely. In other
words. Miller pointed out that an important cost of issuing debt which had been
ignored, was the premium required by bondholders in equilibrium to Cover the tax
penalty on their interest income. In order to induce these individuals to hold bonds
rather than tax-favored stock, issuers must pay a higher before-tax rate of interest.
Miller showed that the resulting corporate after-tax cost of debt finance could be exactly
the same as the risk-adjusted after-tax cost of equity finance. Although there would be
an optimal aggregate amount of debt in the economy, there would be no tax advantage
for one any particular firm to issue either debt or equity, as will become clearer soon.

Miller's analysis is based on the argument that investors' tax rates differ substantially
and create the so called 'clientele effects'. That is, people who have the same risk
tolerance will have different portfolios containing various proportions of bonds and
stocks because their personal marginal tax rates differ. Not only is personal income tax
progressive, but there are also tax exempt institutional investors like pension funds. The
essence of Miller's model can be explained as follows. For simplicity let's assume all
cash flows to be certain and the personal tax rate on equity income to be zero 31. By
changing their debt/equity ratio firms can choose to either pay interest or an equity
return to their investors. Since at the firm level equity income is taxed at the rate'rc, the
corporate sector should first issue debt to investors with a personal tax rate less than' c
until for the last investor TPE = ic· After saturation of all tax clienteles for which ·rpE < Tc
only stocks instead of bonds should be issued and the total amount of corporate debt in
the economy has been determined. Figure 3.2. illustrates the Miller equilibrium in some
more detail.
The quantity of corporate debt outstanding is measured along the horizontal axis and
the interest rate along the vertical. Let rro be the risk-adjusted, or certainty-equivalent,
rate paid on fully tax-exempt bonds (e.g. U.S. municipal bonds) and for simplicity'rpE = 0·
An individual with a marginal tax rate on interest equal to 'rp[) will then require a return
equal to rtc, /(1- TpD)· Because of the different tax brackets. the interest rate that is
demanded has to keep rising to attract investors in higher and higher brackets, when
the corporate sector as a whole wants to iSSUe more bonds. Thus, the before-tax rate on
debt must keep rising in order for the after-tax rate on bonds to equal the (risk adjusted)
rate of return on stock. As we just saw, the demand curve, D, for bonds is upward
The assumption of certain cash flows is equivalent to assuming risk-adjusted or certainty-equivalent rates of
return and entails no loss in generality.
311
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sloping ("yes, it is a demand curve", since interest rates and not prices are plotted on the
vertical axis). The intercept at rfo measures the equilibrium interest rate on fully taxexempt bonds. The supply of bonds, S,. is assumed to be perfectly elastic. In equilibrium bonds will be issued until the 'demand rate of interest' (r O grossed up by the
marginal personal tax rate on interest) equals the rate that would be paid by tax-free
institutions grossed up by the corporate tax rate, r, ,/(1- Tc) Consequently, for the
investor in the marginal tax clientele, for which TpD- TC M T'PD)' in equilibrium all of the
interest rate tax shield is lost. The shaded area represents a bondholders' surplus,
similar to that of a consumers' surplus. Not the shareholders of levered corporations
but the bondholders who's ·[pD is lower than that of the marginal bondholder reap the
benefits of the tax gains from leverage. A personal tax bracket below T'FD (where TPD- Tc)
is comparable with being specifically talented or possessing natural resources which
provide a competitive advantage and thus, generate positive NPV's. For example, the
price of brushes is determined in a market full of amateur painters. Karel Appel (cf. tax
exempt pension funds) can profit by buying brushes at an amateur price and selling his
paintings at monopolistic 'Karel Appel' prices, thus creating positive NPV's.
Risk-adjusted
rate of return

to bondholders
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Figure 3.2: Equilibrium in the marketfor debt and the DeAngeto-Masulis analysis of
non-debt tax shields (S stands for supply)

If some tax paying individuals have bonds in their portfolio, in equilibrium no single
firm can gain any more by borrowing more. As for all equilibria in neoclassical economics, the interest rate of debt for all firms and all tax clienteles is also determined at
the margin, where TPD= rc' and equals rfo/(1- '[c)· Any attempt to substitute debt for
equity, or vice versa, would lead, in a world with progressive income taxes, to changes in
the yields on stocks and bonds and in their ownership patterns. These changes restore
the equilibrium and remove the incentives to issue more debt. Companies following a
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no, or low leverage strategy (e.g. IBM or Unilever} would find a market amongst investors in the high tax brackets. These investors are in search of tax-exempt income from
common stock. Firms that are highly tevered (e.g leasing companies or trading firms)
would probably find the natural clientele for their securities at the other end of the
scale, i.e. amongst tax-exempt investors (e.g. pension funds). But, as we saw earlier,
since no single shareholder, thus no single firm, gains from corporate borrowing
anymore the harvest of the'consumer surplus' Cor preferably'bondholder surplus') will
entirely be reaped by tax exempt institutions and individuals in low tax brackets. As
individual firms don't profit from leverage any more, the value of the firm has become
independent again on its capital structure and the first encompassing theorem has
been restored. In Miller's equilibrium, although (marginal) taxes don't generate
optimal debt ratios for individual firms, they do determine the aggregate amount of
debt outstanding in the economy. Thus the funds available for each tax clientele and
the corporate tax rate determine the debt-equity ratio for the corporate sector as a
whole 32. If, for example, the corporate tax rate falls, rfo/ (1- rc) will be driven under the
'old' interest rate and some firms will find leverage a losing proposition. As a result,
migration would start and the 'National' amount of debt would decrease. When both,
personal and corporate taxes rise by 10%, nothing happens. This would explain, Miller
states, why in the first half of the 1970's corporate debt ratios were only marginally
higher than those of the 1920's. despite enormously higher tax rates.

Miller also discussed some imperfections that could threaten his equilibrium analysis.
For example, when allowing for risky borrowing, for the economy as a whole, the debtequity ratio becomes a dynamic stor 33 Bonds of companies in financial distress will
not yield the issuing stockholders their full tax shield and some of the interest deduction
goes to waste. Consequently, given the corporate tax rate and the funds available for
each tax clientele, the debt-equity ratio for corporations as a whole is determined by the
profitability and dividend policy of firms. One other interesting result of Miller's analysis is that, in equilibrium, the full burden of the bankruptcy costs or lending costs is not
necessarily borne by the debtors. When stockholders (i. e. the firm) who issue shares
lose some of the corporate tax shield, the risk-adjusted supply-rate will have to be less
than rro/(1- T ). Thus, part of the costs are shifted to the lenders in the form of lower
interest payments and even more so if the likelihood of default increases. In Figure 3.2.,
the supply-rate curve of debt shifts towards S„ the equilibrium interest rate decreases
to rl' the 'National' amount of debt drops to from Dc, to D„ the bondholders surplus
(now indicated by the area rto-si-rt) has declined and a borrowers' surplus arises (indicated by the area between S, and the line r1-sz). In section 3.4.d, when discussing
DeAngelo and Masulis (1980) I will elaborate further on the effects of bankruptcy costs.
Some remarks should be made in evaluating Miller (1977). "Debt and Taxes" is one of
the last theories that incorporates all previous theories as a maximum of assumptions is
32) Note that the clientele effect also works iii the equitymarket. High dividend paying stocks will be in the portfolios of tax exempt institutions, low income investors and concern holdings of more than 5% of the outstanding
stock.

33) The dynamics are similar to the one of Myers' pecking order story on the firm level. Myers' pecking order
story will be discussed in section 3.8.C.
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relaxed. Two decades after MM. the conclusion of Miller's encompassing analysis is
identical to the first interesting theorem: 'nothing matters'. However, the irrelevancy
theorem has now become an empirical issue, depending on the various personal and
corporate tax rates. It could be argued that before the 1986 U.S. Tax Reform Act the
Americans lived in a 'Miller world'. But since 1986 there has to be a tax advantage to
corporate borrowing because capital gains and interest are now taxed at equal rates,
although capital gains taxes can be postponed quite long under the so-called death
loophole 34. Nevertheless, as we saw at the beginning of the section, Miller leaves no
room for empirical facts, witness his definite language: "... the value of the firm, in
equilibrium will still be independent of its capital structure." (italics added). This shows
how interesting encompassing theorems apparently are. Despite of the fact that
bankruptcy costs do exist and that the existence of a 'Miller world' is empirically
doubtful, Miller concludes on irrelevance as if there is no other way.

Supportive of my metastory of the MM programine, expounded in section 2.7, on the
first page of his article Miller is very clear about the neoclassical FEA-conditions, the
Lakatosian hard core: "... the economist's basic working assumptions of rational
behaviour and perfect markets." (p.261). The FEA-conditions exist and seem to be
beyond any doubt. However, in the last section Miller apparently feels that they should
be protected against any possible attack when he defends the rational behaviour
models by saying that they "generally lead to better predictions and descriptions at the
level of the industry, the market and the whole economy than any alternative available
to them." (p.272). This is one of the first signs in financial economics that the hard core
of the neoclassical paradigm is no longer beyond any doubt. More recently, there is
increasing evidence that the empirical weakness of theories and the growing number of
anomalies forces financial economists to discuss even the basic assumptions of their
profession: utility theory and individual rationality. A more recent example is a new
section that was added in the third edition of Copeland and Weston (1988) which
discusses the work of Khanemann and Tversky (1979,1986}, who empirically tested the
behavioural axioms of utility theory. Copeland and Weston even conclude that "it is
safe to Say that the foundations of mathematical utility theory have been sliaken by the
empirical evidence. Much work remains to be done." (p. 102). Another example are the
works of De Bondt and Thaler (1985, 1987, 1990) and De Bondt (1991) that show that
stock markets overreact to information about future company earnings. They suggest
one approach to study this anomaly and that is to focus on investor psychology, i.e.
re-thinking utility theory.
This brings us to the discrepancy between official and unofficial methodology which
McCloskey pointed at. Miller's 'official' methodology tells us that "better predictions
and descriptions" are that which financial economics aims at achieving. Yet Miller's
unofficial methodology works entirely different. Firstly, as we have seen in the previous
paragraph, the realism of even the hard core does seem to matter, to some extent.

34) The 'death loophole' indicates the fact that taxes on capital gains could be avoided if the stocks were held
until death, thanks to the rules permitting transfer of the decedent's tax basis to his or her heirs.
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Secondly, Miller mentions some statistics, but hardly refers to any empirical studies to
support his theory. Instead, intuitive notions, plausibilism, casual empiricism, etc. are
used to defend theoretical results. Moreover, Miller was the first, to the best of my
knowledge, to use the now very popular expression "stylized facts" (p.271). He claims
that his model "could, in principle, clear up most of the puzzles and anomalies" which
he discussed and which he labels "stylized facts". Furthermore, virtually everybody
agreed that optimal capital structures do exist and that MM irrelevance needs relaxing
assumptions which lead to new theorems and not to the old one. Miller (1977) became
famous nevertheless. Once again, this illustrates that encompassing theorems do not
need to "predict or describe" the real world to become interesting and popular among
academics. Worse still, Ross et al. (1990) even remark "scholars are always fascinated
with far-reaching theories" (p.400).

3.4.c Weake,zing tlie conditions of Mitter's irrelevance tlieorem: Modigliani's
restoration of tlie second encompassing theorem

In his 1981 Presidential Address to the American Finance Association, Modigliani
expressed his skepticism regarding Miller's equilibrium. Like most others, Modigliani
also based his criticism on his economic intuition and 'stylized facts', not on empirical
research. He used phrases like "I have been skeptical", "I found unconvincing", "I felt
uneasy". "I suspected that". He felt particularly uncomfortable with the off-hand
dismissal of factors limiting the supply of debt (Millerassumed the supply of bonds to be
perfectly elastic) and also with the fact that Miller's irrelevance theorem was based on
the existence of tax exempt securities whose rate was taken as exogenously given. Moreover, Miller's model implies a counterfactual coincidence between the ratio of tax
exempt to ftilly taxed interest on the one hand, and the corporate tax rate on the other.
The criticism ofModigliani centers on the fact that Miller onlylooks at tax considerations
and does not properly take into account the role of divers(fication in a world of uncertainty and risk aversion (assuming that the existence of risk aversion is beyond any
doubt, which it is not, see Khanemann and Tversky, 1979,1986). Using a mean-variance
framework. Modigliani shows that because of the benefits of portfolio diversification
every investorwill be inclined to hold awide variety of- in principleall- stocks. Due to the
costs of badly diversified portfolios, stocks will be held in different combinations, not
only reflecting different tax brackets but also risk preferences of investors and their pursuit ofminimizingunique risk. In that context, Modigliani (1982) formally shows thatnot
solely the tax parameters of the marginal holders, as in Miller, but ratheran average of all
relevant marginal tax rates (since basically everyone holds all the stocks), weighted by
both tax parameters and risk aversion, contributes to determining individual holdings.
Concerning the empirical implications of Miller's and Modigliani's Presidential
addresses, Modigliani (1988) computed that the tax advantage of debt based on estimated average tax rates should be around 0.33, and only 0.11 if capitalized at the more
relevant risky rate as the market will also regard the tax saving flow as subject to risk (as
in MM. 1958!). The last estimate implies that a 10% rise in leverage would increase
-

-

market value by just over one percent. This effect is small enough to suggest that, up to
the 1986 Tax Reform Act leverage decisions must have been largely swayed by
considerations other than tax saving. But although the empirical effect is modest, in
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Modigliani's argument implied that leverage is valuable when the supply of debt is
no longer infinitely elastic and when the benefits of diversification are taken into account.
Thus, after Miller's restoration there is (once more) a tax advantage for debt financing.
1981

One noticeable aspect of the average versus marginal view is that since 1986, all sources
of income of a corporation capital gains, interests, dividends - are taxed in basically
the same way in the U.S. Only the capital gains tax remains marginally lower because of
the earlier mentioned so-called death loophole. Consequently the MM (1958, 1963)
world is back again. Since 1986, in both Miller's marginal view and Modigliani's average
tax rate model. the tax advantage of one dollar of debt financing is about $.34. However,
as we saw earlier, in Modigliani's view this figure should be divided by three since the
tax gains must be capitalized at the risky rate. Consequently, there essentially is no
change in the value of leverage on account of the 1986 tax reform. But in Miller's view
the tax advantage was zero, or close to zero, before 1986 and 34% after 1986. Miller's
analysis, therefore, predicts a serious change in leverage policy after 1986. Thus, the
1986 Tax Reform Act may serve as a crucial experiment to test the expectations of Miller
and Modigliani respectively. Yet Modigliani (1988) does not expect that the experiment
will be witnessed because of "numerous inferences from exogenous shocks, such as
further changes in tax laws, of changes in incentives to leverage other than income
taxes, not to mention the possibility of inconclusive results." (p. 155).
-

But more important for my purpose is the fact that both Miller's and Modigliani's
analysis of the role of taxes on corporate finance don't yield testable predictions regarding the determinants of firm and industry level leverage ratios within one country. They
could however, be useful in explaining cross-sectional differences between various
countries with different tax systems. I will come back to this in chapter 6 when comparing leverage ratios among industrialized countries.

3.4.d Weakening the conditions of Miller's irrelevance theorem: DeAngelo and Masulis'
restoration of the balancing theorem and the jirst partial encompassing theorem

Starting from Miller's "pathbreaking contribution" and by again weakening some conditions, DeAngelo and Masulis (1980) aim at restoring the third encompassing theorem:
"We show that Miller's irrelevancy theorem is extremely sensitive to realistic and simple
modifications in the corporate tax code. Specifically, the existence of non-debt corporate tax shields such as depreciation deductions or investment tax credits is sufficient to
overturn the leverage irrelevancy theorem." (p.4, italics added). This new tax-balancing
theorem has further been developed by Kim (1982) and Ross (1985), but Miller (1977)
already hinted at most of its essential ingredients 35 Noticeably DeAngelo and Masulis
consider it an advantage of their model that "the existence of a unique interior

in section 3.4.b Miller notes that "bonds of companies indefault will not, in general. yield the
issuing stockholders their full tax shield. Unless the firm has past profits against which its current losses can be
carried back, unless it can escape the vigilance of the I.R.S., and unload the corporate corpse on a taxable firm,
some o f the interest deduction goes to waste." (p. 271). Consequently, as was briefly discussed in section 3.4.b,
the risk-adjusted supply rate would have to be less than r,J(1-tc.), and presumably the more so the greater the
likelihood of default. He also pointed out that part of thebankruptcycosts will not be borne by the debtors but by
We bond buyers in the form of lower risk-adjusted rates of interest in equilibrium.
35) As wehave seen
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optimum does not require the introduction of bankruptcy, agency, or other leveragerelated costs.". In contrast to Miller (1977), the paper which they build upon, DeAngelo
and Masulis would not even have tried to work on an encompassing theorem, but settle
for a partial or 'possibility' analysis. What is more, in contrast to e.g. Hart (1991) who
feels that financial economics should "deliver a fully coherent theory of optimal capital
structure" (p.1). they contend that performing such a partial analysis is preferable to
looking for a comprehensive, or encompassing theory. Consequently, although
DeAngelo and Masulis extend the existing work on 'debt and taxes' their analysis is not
encompassing anymore, since in the mean time the agency era (which we will discuss
extensively from section 3.5) emerged. Moreover, they don't subscribe to Miller's
horse-and-rabbit stew criticism of the traditional tax-bankruptcy costs balancing
theorem. Partly based On that criticism Miller argued for the restoration of the first
encompassing theorem. Consequently DeAngelo and Masulis presented the first'nonagency' possibility theorem and because it directly builds on earlier work ('Debt and
Taxes'} it is a partial encompassing theorem (remember that a partial encompassing
theorem is a possibility theorem. see section 2.7).
The essence of the DeAngelo and Masulis' tax version of the balancing theorem is the
underutilization of tax shields. When firms have insufficient earnings to take full advantage of current tax shields they may suffer a loss in value due to the waste of tax shelters.
The loss of value can occur either with or without bankruptcy. Tax shields can not
always be fully profited from if firms are unable to costlessly carry forward or backward
unused tax shields or cannot sell them at the full utilization value through sale and
leasebacks or mergers. Given the investment decisions of a firm, that is, both the level of
non-debt tax shields and the probability distributions of operating earnings are fixed,
additional borrowing will increase the total amount of tax shields. Hence the probability will increase that some tax shields will not be used due to insufficient earnings.
Thus, the incremental value o f interest tax shields will decrease as the firm increases its

financial leverage.
In terms of Miller's framework. the declining incremental value of interest tax shields
implies a negative slope of the supply curve of taxable corporate bonds, as indicated by
the supply curve S i in Figure 3.2. Let r'c be the risk-adjusted marginal corporate tax rate
which explicitly accounts for the declining incremental value of interest tax shields,
T'Cr. Then, by equating the marginal value of interest tax shields (r'cr) with the differential cost between issuing bonds and (tax-exempt) stock, r-rto' we obtain a supply curve
r=rfo/(1- T'c)· Because the marginal value of interest tax shields declines with additional
borrowing, the marginal corporate tax rate, T'c, decreases with leverage and hence the
supply curve has a negative slope. Both the aggregate equilibrium borrowing (Dz) and
the equilibrium taxable interest rate (rt) are less than those in Miller's equilibrium (D„
and rte/(1- Tc), respectively). This means that the marginal bondholder's tax rate, t'PD' is
now less than Te' hence, the personal tax premium demanded by the marginal
bondholder, ri-rro= T.p[)rl' is less than 'ccrt' Similar to the 'borrowers surplus' in Miller's
equilibrium, in DeAngelo and Masulis' analysis there exists now also a lenders' surplus
for those firms that have higher effective corporate tax rates than the marginal firm. In
terms of empirical predictions this is the crucial difference between Miller's equilib78

Chapter 3

rium and the DeAngelo-Masulis analysis: there exists an optimal capital structure for
each firm since the positive gain to leverage depends on the firm-specific effective tax
rate. Firms that receive a positive gain to leverage in equilibrium, they pay a relatively
low pre-tax debt rate for bondholders caused by non-debt tax shields.
Note that this version of the restored balancing theorem does not even require a possi-

bility of bankruptcy. Still, this theoretical strength (=generality) might also be an
empirical weakness since the maximum possible net tax benefit is (Ic- r.pi))ri, which is
substantially smaller than the interest tax shields in the second theorem, V,· The
difference between TpB and Tc may just not be economically significant.

The introduction of bankruptcy related deadweight costs provides more powerful
empirical predictions. In equilibrium, firms will then issue debt up to the point where
the marginal tax advantage is equal to the marginal after- tax deadweight costs. The
deadweight cost per dollar of borrowing, denoted d, is the same for all firms at the
margin. The new supply curve would become r=rr,/(1- T'c)-d and is indicated by S, in
Figure 3.2 3.. The more negative slope relative to S, is due to the deadweight bankruptcy
costs. These leverage-related dead-weight costs increase the marginal tax advantage of
borrowing because they decrease the supply of bonds, which translates to a lower equilibrium rate of return to bondholders and hence a lower cost of borrowing to the stockholders. In other words. the deadweight costs enable stockholders to pay a lower rate of
return to bondholders, r2, (as shown in Figure 3.2) and to eliminate a large portion of Miller's
'bondholder surplus'. This reduction in the bondholder surplus accrues to the firm's
shareholders and is the source of the positive net tax advantage of corporate borrowing.

The existence of an optimal capital structure in Miller's equilibrium (i.e. the DeAngelo
and Masulis extended Miller equilibrium) is essentially an empirical issue. If the
underutilization of tax shields in low earnings states and leverage related deadweight
costs are economically significant, they will reduce the supply of corporate bonds and
decrease the equilibrium rate of return to bondholders. DeAngelo and Masulis derive a list
of five cross-sectional and time-series predictions from their analysis. Most interesting for
my purpose are the cross-sectional implications. Firms with lower investment related tax
shields (non-debt tax shields) are expected to employ greater debt in their capital structure. Moreover, firms subject to greater marginal bankruptcy costs will employ less
debt. And finally, firms subject to lower corporate tax rates will employ less debt in their
capital structures, liolding earnings constant. While the last two hypotheses were also
derived by Scott (1976), the negative relationship between non-debt tax shields and the
use of leverage was not previously derived (although it was alluded to by Miller (1977). as
we saw in section 3.4.b). This last hypothesis will be tested empirically in chapters 5 and 6.

Analogous to most theorists and supportive of my immunization strategem discussed
in section 2.7, DeAngelo and Masulis do not specify their use of the term 'leverage'. But
since their model is driven exclusively by tax considerations, their 'leverage' should

of deadweight bankruptcy costs in Miller's equilibrium is based on Kim (1982) and
Ross (1985). For a more detailed synthesis of the various tax balancingtheorems see Kim (1989).

36) The discussion of the role
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only refer to interest-bearing debt. For example trade credit and tax liabilities cannot be
part of leverage as discussed by DeAngelo and Masulis. Obviously this observation has
important implications when testing the effect of non-debt tax shields.
DeAngelo and Masulis were one of the first to present a (optimal) leverage model that
yields "a number of interesting predictions" and they present this as an important
aspect of their article. Nevertheless, they consider the realism of the assumptions they
weaken ("these realistic tax code features") as an important factor for the realism of
their results. This, once again, is contrary to Friedman's instrumentalist methodology
and lends further credence to my metastory. DeAngelo and Masulis also were the first to
pay some serious attention to existing empirical evidence that would support their
hypotheses. Even more important for the empirical validity of their results, they
mention the plausibility, the intuitive appeal of their results, take for example:"The
intuition supporting H(ypothesis) 3 is quite appealing" (p.22).

A paper very much related to DeAngelo and Masulis is Dotan and Ravid (1985). Dotan
and Ravid study the simultaneous decisions for productive capacity and financing the
firm in a situation where tax shields might be lost because income is too low. They argue
that higher taxes lead to more debt but lower productive capacity, because the additional tax liability will override the additional tax benefits accruing due to depreciation.
Thus, while endogenizing the production decision, the Dotan and Ravid result supports
the substitution effect documented by DeAngelo and Masulis.

3.4.e Back again to Miller's irrelevance, tile next tax-partial encompassing theoreni
Dammon and Senbet (1988) extend the DeAngelo and Masulis model by relaxing the
assumption that the firm's investment decisions are exogenous. Their model includes
corporate and personal taxes and provides a theory of interaction between production
and finance. In that respect the paper resembles Dotan and Ravid (1985) whereas the
results are exactly the opposite. DeAngelo and Masulis only discuss a substitution effect
which predicts an inverse relationship between leverage and investment-related tax
shield substitutes for debt (non-debt tax shields). Dammon and Senbet argue that when
the firm's investment decision is endogenized there will also be an income effect associated with an increase in optimal investment. This income effect refers to a higher
investment prompted by a higher rate of depreciation (a major non-debt tax shield}.
The central result of Dammon and Senbet is that an increase in the rate of depreciation
may lead to an increase in the amount of debt if the income effect of higher corporate
earnings dominates the substitution effect documented by DeAngelo and Masulis. The
ultimate effect of non-debt tax shields on leverage is an empirical issue which depends
on the relative magnitude of the two countervailing effects (the positive income effect
and the negative substitution effect). A cross-sectional relationship between non-debt
tax shields and the amount of debt financing is therefore complex and non-monotonic.
Thus, one should be careful to specify the proper null hypothesis in empirical testing,
which may require specifying the assumed production technology.

Dammon and Senbet (1988) provide a classic example of theory development in corporate finance as well. An existing model (DeAngelo and Masulis, 1980) is extended by
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relaxing one important assumption (holding the investment decisions fixed). Since the
DeAngelo-Masulis theorem is a possibility theorem, in particular a partial encompassing one, Dammon and Senbet's analysis, by definition, also concerns a partial encompassing theorem. The DeAngelo-Masulis 'pure leverage effect' which allows only debt
to vary, will be strictly less than the 'total leverage effect'. Thus, we are back to Miller's
equilibrium as it lias once mo[e become an empirical question whether or not capital
structure irrelevance has been restored. Dammon and Senbet themselves only refer to
existing empirical evidence in a very general way, saying that differences in production
technologies across firms may, according to their model, explain why the empirical
results of recent cross-sectional studies (Bradley et al., 1984, and Boquist and Moore,
1984, are the only studies mentioned) have not conformed to the predictions of
DeAngelo and Masulis. The two empirical papers are only mentioned in a footnote and
there is no further reference to 'stylized facts' or any other form of conventional
wisdom. Once more. it seems that theory has some intrinsic value. a value of its own
which exists irrespective of the impact of the theory on real world financial issues.

3.4.f The irrelevance of bankmptcy
In 1978 Haugen and Senbet published the first article of a series of three (1979, 1988)
which argues that "bankruptcy penalties related to capital structure decisions cannot
be of sufficient magnitude to act as an offset to tax subsidy and hence provide a
reconciliation between the MM theorem and observed firm behaviour." (Haugen and
Senbet, 1978, p.384). The arguments presented are purely theoretical and therefore
fundamentally different from those which attack the magnitude of bankruptcy costs on
empirical grounds, as in Miller (1977). The crucial point of Haugen and Senbet is that
bankruptcy is something quite different from liquidation. Liquidation is a capital
budgeting decision which should be considered independently from the event of bankruptcy, which is merely a transfer of ownership to creditors. If a state of nature is
reached in which bankruptcy is very likely to occur, bankruptcy costs can simply be
avoided by an 'informal reorganization' that takes place in the capital market. New
shares can be sold, at a fair price, and the proceeds are used to repurchase the debt in
the open market. These shares can be sold either by the current shareholders or by the
existing debtholders who purchase the outstanding shares at market clearing price.
Thus, the bankruptcy costs associated with a formal reorganization through the courts,
must be limited to the lesser of the expected cost of formal bankruptcy and the expected
transactions costs associated with an informal reorganization of the capital structure.
The difference between the costs of a formal and informal reorganization is what is
gained when an informal reorganization takes place. Note, that all parties, including
outsiders, can accomplish an informal reorganization and avoid the costs associated
with formal reorganization. The reorganization process only breaks down if capital
market participants are irrational, since they don't take advantage of profitable
arbitrage or if arbitrage operations are systematically impeded.

It follows directly from the above analysis that bankruptcy costs can have no impact
on the degree to which the firm employs financial leverage, because bankruptcy, and
the associated costs, can simply be avoided. Moreover, the liquidation decision is independent of the firm's leverage. Bankruptcy and liquidation are best considered as distinct
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and independent events and neither event is necessarily sufficient to trigger the other.
A firm on the brink of bankruptcy should be liquidated only if the value of its assets as a
going concern, net of the reorganization costs, is below the dismantled value under
liquidation. Liquidation occurs when the market value of the dismantled assets exceeds
their aggregate value as the organized. ongoing firm. If necessary, informal reorganizations will go on up to the point that the'going concern' value is less than the liquidation value; "the liquidation decision is independent from the event of bankruptcy"
(p.392).

One important issue which is not properly addressed is "Who captures the arbitrage
profits associated with the informal reorganization?". In their 1978 paper Haugen and
Senbet suggest that the party who does the open market repurchase will reap the
harvest of the informal reorganization. However, since all parties, including outsiders,
have an incentive to choose informal procedures over formal ones, some bargaining
process will take place. The outcome of this process is uncertain and will depend on the
bargaining power of the parties involved. But then we enter into the era of agency. Ten
years later, Haugen and Senbet discuss various agency problems associated with informal reorganization, to which I will come back in section 3.9.b.
One methodological interesting aspect of the Haugen and Senbet paper(s) is that they
were able to present surprising and intriguing results, not because they played with
yet another assumption or used some new mathematical technique (the paper contains
only words, not one formula or equation is used}, but because they came up with simple
but powerful economic arguments that everybody had overlooked so far. In particular
the fact that the arguments are purely economic and do not result from using a new set
of assumptions makes the paper(s) unique. The eternal pondering of the waves of new
assumptions on the beach of Finance Journals was interrupted for one shiny moment.

The insignificance of bankruptcy costs as a determinant for a firm's capital structure
not only restores the second encompassing theorem, but also the first one. As we saw
earlier. Miller's irrelevance theorem exists only because in his view bankruptcy costs
are too small to be economically significant (remember the horse-and-rabbit stew
story). The same goes for DeAngelo and Masulis. The Haugen and Senbet theorems are
interesting - Ross et al. (1990) even call them "fascinating and provocative" (p.421) - in
the same way as the MM papers are. These theorems are not only purely theoretical but
also contradict any plausibilism or economic intuition. Merely because of their unexpected and intriguing results these papers were accepted for publication in first rate
Journals. One salient difference between Haugen and Senbet and MM, however. is that
until very recently the Haugen and Senbet paper has been hushed up almost completely. The most obvious explanation would be exactly the counter intuitiveness of the
irrelevance of bankruptcy. To some extent, the MM results could be accepted because
of the irrealistic assumptions, especially riskless debt and no bankruptcy costs. The
only way out for the Haugen and Senbet paper, however, is assuming irrationalism of
investors, which directly attacks the neoclassical FEA-conditions, the hard core of
financial economics. Once again. this illustrates the discrepancy between the official
and unofficial methodology. According to the official methodology. theoretical results
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should be empirically tested. However, even nonsense predictions (e.g. MM irrelevance
and the non-existence of bankruptcy) can have a tremendous impact. The same kind of
argument applies for Myers' pecking order story, as we will see in section 3.8.C.
Meanwhile, the era of agency and asymmetric information has taken off, which facilitates a whole new world of conditions which can be played with. Before continuing the
ever lasting game of relaxing and introducing conditions to infer new theorems, let me
first introduce the agency episode.
3.5 Agency theory, transaction cost economics and incomplete contracts
In the world of MM, conflicts of interest between shareholders, managers, bondholders, and all other stakeholders in the firm are non-existent and everyone has the
same information on the firm's relevant characteristics, such as expected earnings, risk
and investment opportunities. The MM world is an Arrow-Debreu economy, an
economy with complete contingent contracts. Nevertheless, several authors indicated,
mostly in footnotes, between brackets or as a casual remark, that conflicts of interest
and informational problems do exist and would probably affect their results. 1n the
previous sections I pointed at the examples of MM, Baxter, Scott and Kim who all note
that indirect bankruptcy costs (which often stem from agency problems) counterbalance the tax advantage of debt financing. Myers and Pogue's chicken story was also
mentioned. as well as the expropriation of creditors as discussed by Scott. However, in
financial economics, a satisfactory formal treatment did not exist until Jensen and
Meckling published their seminal paper on agency problems in corporate finance in
1976. Before discussing that article and part of the subsequent work concerning
problems arising out of the existence of conflicting interests and asymmetrical information, I will briefly discuss a few elementary notions of the agency era, including
incomplete contracts and transaction cost economics.
Several parties are involved in capital structure decisions, even in the case of internal
financing, where managers make decisions on behalf of the shareholders. These
decisions will also affect outside creditors, bondholders and other stakeholders such as
employees, customers, suppliers, lessors, preferred stockholders, competitors, the
public at large (to the extent in which they participate in litigation claims and
redistributive claims brought about by legislation) and various government agencies,
especially the tax authority. By definition, each of the parties involved is related to
another party by means of an implicit or explicit contract. Contracts are the building
blocks of agency theory and the firm itself is "seen as simply one form of legal fiction
which serves as a nexus for contracting relationships ..." (Jensen and Meckling, 1976,
p.311). In an MM or Arrow-Debreu economy contracts are always first-best, i.e. Pareto
optimal. But why are contracts so important in reality and why is it impossible to design
and enforce comprehensive contracts, specifying all the relevant contingencies, that
would mitigate opportunistic behaviour?

3.5.a Agency tlieory: conflicts of interest and the imperfect contractual 'solution'
Agency theory is based on neoclassical economics, the staple diet of financial economics. One of the most important weaknesses of the standard neoclassical approach was
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its failure to explain how conflicts of interest are resolved. As we will see below. principal-agent theory recognizes the role of contracts and conflicts of interest between
economic actors and formalizes these conflicts through the inclusion of observability
problems and asymmetries of information. Before indicating how principal-agent
theory was able to deal with conflicts of interest, let me first briefly comment on the
basic notion of the pre-agency period, that also plays a crucial role in the agency era.
Economic theory assumes that agents (including principals) act as though they each
maximize their own interest, i.e. utility. in a consistent way. Of course, this concept of
individual rationality is "a caricature of actual human motivation and behaviour"
(Milgrom and Roberts. 1992). It is rigorous but rudimentary. In a sense, neoclassical
economics is a poor and one-diinensional branch of social science and "there are other
theories of behaviour (that) also provide great insight into the theory of choice"
(Copeland and Weston, 1988, p.77). However, "a theory that over-emphasizes selfinterested behaviour in this way deserves to fail in predicting various features of actual
organizations (since, say, important elements in human relationships such as trust,
loyalty and friendship are abstracted away); but it would be surprising if it were wholly
irrelevant." (Mirrlees, 1976). Or to put it more prudently: "the premise of 'rational
behaviour' is a potent one for the production of theory. Whether the resulting theory
provides good or poor insight into actual behaviour is... a matter for subsequent judgement." (Schelling, 1960). Nevertheless, one should realize that especially economists
greatly appreciate individual rationality and self interest as basic assumptions of
standard economic theory. Other people may be more skeptical, like for example
Franklin Roosevelt: "We have already known that heedless self-interest was bad morals:
we now know that itis bad economics.".
Agency theory, as first studied by Adolf Berle and Gardiner Means in 1932, is especially
concerned with the separation of ownership (principal) and control (agent) Principalagent relations ultimately arise from gains to specialization, wealth constraints or diversification of risk (see Zou, 1992) 37. Specialization. or division of labour, may lead to a
relationship in which the agent acts on behalf of a principal because of comparative
advantage. The principal (superior, owner, shareholder, employer. etc.) and the agent
(the specialist, subordinate, employee, representative of principal, etc.) can be viewed
as players in a game who are representative individuals. In real life. decision making on
behalf of someone else also involves costs since agents may have some private objectives that differ from the principal's. It is unlikely that the agents can be induced to
internalize the principal's objective at no cost. For example, the manager has goals in
mind other than the owner's welfare. such as on-the-job perks. an easy life, empire
bitilding, and other forms of shirking, This divergence of private interests causes a
motivation problem in principal-agent relationships.
.

The principal will try to align the agent's objectives with his own by enacting a contract,
thus putting the agent on an incentive scheme. In this context, contracts are incentive

37) As we will see later in thischapter, the agency problems as studied by Jensen and Meckling ( 1976),1.eland mid
Pyle (1977) or Myers and Majluf ( 19841 would not exist if the principal would imve unlimited wealth or woilld be
risk neutral. In al three papers risk aversion and wealth constraints force the principal to incur agency costs.
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mechanisms that are meant to motivate and protect people by aligning incentives and
to mitigate opportunistic behaviour. These contracts can either be written contracts or
unarticulated shared expectations which parties have concerning their relationship,
labeled 'implicit contracts'. In agency theory contracts are assumed to be complete.
that is, comprehensive contracts specifying precise provisions for every conceivable
future event'".Such contracts may be highly complex and contingent on future (verifiable) events, but will never have to be renegotiated, thus leave no room for reputational
issues. In addition, all agency costs are evident to both parties (e.g. prospective buyers
of shares): "the owner(-manager) will bear the entire wealth effect of these expected
(agency) costs so long as the equity market anticipates these effects" (Jensen and
Meckling. 1976, p.313). Principal-agent theory characterizes the contractual incentive
scheme and analyses the allocational distortions which are implied by an incentive
solution.

In addition

conflicts of interest, there are two other reasons why incentive efficient
solutions are rarely first best (Pareto optimal): a) informational asymmetries between
the involved parties and b) costs associated with verUication. Firstly, if one party has
private information relative to the other contracting party, all kinds of pre- and post
contractual opportunism can occur. Consequently, contracts will only have limited
effectiveness for achieving commitment and the informational problems will cause
most contracts to be only second-best. Usually, the principal is the informationally
disadvantaged party at some point in time and the agent acquires superior information
about his type, his actions or the state of the world at some point. This is not an unreasonable assumption, considering that specialization requires expertise which normally
resides with the agent 39 Secondly, without verification costs contracts would be
costlessly enforceable. A distinction can be made between observable and verifiable
decision variables. A decision variable is said to be observable if it can be costlessly
observed by all the internal parties and verifiable if it can be costlessly observed by
external parties, e.g. the court, as well. Zou (1990) mentions the example of the quality
of service which is experienced by the customer (principal), but which is usually not
verifiable by a third party. In such cases, if incentive structures must be enforced by a
third party, unverifiable variables cannot be accounted in the rules and this constitutes
a reason for incentives.
to

.

Without conflicts of interest or without information asymmetries and costs of verification, incentives would no longer play a meaningful role and agency problems would
cease to exist.

In the context of agency problems, which are omnipresent in economic life, optimality
is to be understood in a constrained or second-best sense. That is. one party's expected
utility is maximized subject to the other's party minimum (reservation) expected utility
level as well as opportunistic behaviour (incentive compatability constraint). Except by
38)Boot et al. (1993) define
by a court.

a

coniplete contract as one that specifies obligations in all contingencies observable

39)A privately informed principal
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studied in e.g. Myerson (1983) aiid Maskin and Tirole (1986, 1989).
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incentive compatible mechanisms mentioned above, agency problems can be reduced
by the disciplining forces of the product and labour market or the market of corporate
control. Some agency problems can be reduced or even eliminated through the use of
managerial incentive schemes or by (complicated) financial contracting such as
options or convertible debt (see Haugen and Senbet, 1981; Barnea et al., 1985; and
Dybvig and Zender, 1991). Any remaining agency problems result in the reduction of
the value of financial securities and thus lead to a dead-weight loss of social welfare
when we compare it to the first-best solutions without transaction costs (in the sense of
Williamson, as discussed in subsection 3.5.b). It is important to note that, if the capital
market is competitive. the agency costs are transferred to the party that 'goes to the
market' (e.g. the owner-manager who issues shares or the firm that issues bonds).
Because the other party rationally expects the agency behaviour, e.g. perk consumption
or risk shifting, he will take these agency costs into account when entering the contract
and setting the price. In an agency framework securities will still be fairly priced, except
that prices now reflect the expected cash flows that are influenced by the (rationally)
expected agency costs. Thus, the introduction of agency costs willlower the price and
the reduction in value is ultimately borne by the issuing party.
There are various forms of agency problems. In the typical language of the literature I
will use the following taxonomy, which is close to Hart and HolmstrBm (1987) and
Rasmusen (1989) 40. Momt hazard refers to situations in which both parties possess
equal information at the time of the contract, information is said to be complete. Only
after the contract is accepted does one contracting party (the agent) obtains superior
information. When the superior information concerns unobservable actions taken by
the agent, this is called hidden action (e.g. unobservable effort by the manager). In case
that the (expected) state of nature is only observed by the agent, we use the term hidden
infbrmation (e.g. observable investment decisions by the manager) 41. In order to reduce
the residual loss of a moral hazard problem the informational asymmetry can either be
reduced by the principal who monitors the agent or the agent can bond himself, for
example by means of a budget or high leverage (see section 3.9.c). In situations where
parties are unequally informed prior to a contract being drawn up we say that the
principal faces an adverse selection problem (e.g. repurchasing shares). In addition, two
special cases of adverse selection can be distinguished: signalling and screening. In case
of signalhngthe agent takes actions to disclose his private information prior to agreeing
to a contract (e.g. the management tenders its own shares when it announces a share
repurchase tender offer). 1 f he takes the action afterwards, he is being screened (e.g. a
worker requiring his education in response to the contract offered by the employer}.
40) In spite of the widely spread use of words like 'moral hazard', 'adverse selection'. 'hidden action'. 'hidden
iliformation'. 'asymmetric information', 'pure asymmetric information'. etc. the meaning of the terms is not
always identical. For example Barnea et al. (1992) use 'moral hazard' for a situation of adverse selection, when
they implicitly refer to the Myers-Majluf problem of asymmetric, a priori, information (p.31). What I call adverse
selection, for example Thakor (1989) refers to as 'pure asymmetric information' or 'asymmetric informatjon'.
41) Arrow (1985) has suggested these informative names, but in a different way. He proposed to use the terms
'hidden informatioii' and 'hidden action' to replace 'adverse selection' and 'moral liazard' respectively. These
terms were adopted by Hart and liolmstrum (1987) and Rasmusen (1989). Hart and Holmstrom comment that
the hidden action case formally subsumes the hidden information case, but that the distinction is nevertheless
meaningful because they differ in their economic implications as well as in their solution technique.
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After Akerlof (1970) brought problems of asymmetric information - in particular
adverse selection - into the arena of economic research, there was a veritable explosion
of papers concerning transactions between unequally informed parties': 'Information
economics' had originated. In financial economics these problems of adverse selection
were first studied by Ross (1977) and Leland and Pyle (1977}. Situations of moral hazard,
sometimes referred to as 'agency problems'. inspired a voluminous body of work on
corporate finance, starting with the paper ofJensen and Meckling (1976) and also Myers
(1977). All four relax the implicit MM assumptions of informational symmetry (and,
implicitly, the assumption of no conflicts of interest) in studying issues of capital
structure. In reviewing the agency literature I will spend most of the time talking about
theories that focus on problems arising from moral hazard, in particular hidden
actions, since most of the theories that are empirically tested in chapter 6 concern
problems of moral hazard. The frequent occurrence of moral hazard issues in my
empirical study is not a coincidence but is in accordance with the more general
observation that "Principal-agent research in moral hazard problems has found
corporate finance one of its primary fields of application" (Zou, 1990, p.9). But before
we come to review specific agency theories in corporate finance, two other approaches
that also have some relevance for financial economics are briefly discussed in the next
two subsections, in addition to agency theory: transaction cost economics and
incomplete contracting. Figure 3.3 briefly summarizes the elementary notions of
agency theory and incomplete contracting as discussed in the text. Table 3.2 (at the end
of the chapter) provides an overview of the main characteristics of the moral hazard and
adverse selection (signalling) theorems which are discussed in the remainder of this
chapter. For most of these theorems Table 3.3 records the empirical implications.
3.5.b Transaction cost economics: bounded rationality, corporate governa,ice and
asset specijicity
Transaction cost economics provides a somewhat different lens for studying the same
kind of problems that are analysed by agency theory. Transaction cost economics
(hereafter, TCE) focuses on the governance strticture of contractual relations and has its
origin in the classical problem of vertical integration as discussed by Ronald Coase
(1937) (although the term 'TCE' was not used in 1937) 43. According to Coase, the main
cost of carrying out transactions in the market is the cost of learning about and haggling
over the terms of trade. This cost can be particularly high in case of long-term transactions in which learning and haggling must be performed repeatedly. Transaction costs
can be reduced by giving one party authority over the terms of trade. This can be
42) Akerlof (1970) tried to give an explanation for the casual observation that secotid hand cars appear to trade at
prices that are inexplicablylow relative to those of new cars. Ilis explanation is'obvious once you think of it'.The
buyer ofa second hand car does not know its quality. Assuming rational expectations, the buyer will be willing to
offer a price corresponding to tlie mean quality level of all second hand cars that are offered in the market.
Consequently. all the cars sold at this price will be those with quality levels below the mean ('lemons') since nobody is willing to sell his car for less than it is worth. In response, the prospective buyers lower their price to the
mean of this subset of lower-quality cars, and so on and so forth until the price falls to zero: the market has
broken down. The ensuing literature concentrated at studying ways iii which contract mechanisms (e.g.
guarantees) can prevent such kind of market failure.

43) As we will see in the next subsection, the governance structure refers to the si)ecification of residual
ownership rights; how to deal with unforseeti situations and who makes then the decisions.
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realized by suppressing the price mechanism by one firm buying the other and then
transactions occur by instructions issued by a boss. Yet such an arrangement brings
about its own costs, such as costs of error in giving and executing instructions, and costs
of greater administrative rigidity. The boundaries of the firm occur at the point where
the marginal cost savings from transactions within the firm equal these additional error
and rigidity costs: "At the margin, the costs of organising within the firm will be equal
either to the costs of organising in another firm or to the costs involved in leaving the
transaction to be 'organised' by the price mechanism." (Coase, 1937, p.404). Ever since
1937 TCE has been primarily concerned with the theory of the firm, in particular predictions about the nature and extent of the corporation. As we will see later, more recently
Williamson (1988) also applied TCE to the issue of capital structure.
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Elementary notions of agency theory and incomplete contracts

Transaction costs arise froni the three sources that constitute principal-agent
relationships I mentioned earlier, to wit conflicts of interest, informational asymmetries, costs associated with verification. and in addition costs stemming from
bounded rationality. TCE attacks the neoclassical hard core and relaxes the FEA-condition of individual rationality. Instead, people are assumed to be rationally bounded, i.e.
they show behaviour that is "intendedly rational. but only limitedly so" (Simon, 1957.
p.xxiv}. This is due to the limitations of human faculties such as imprecise language.
limited foresight, the costs of calculating solutions, and the costs of writing down a
plan. Bounded rationality introduces another possibility of opportunistic behaviour.
including reneging on a contract. Bounded rationality and the three 'agency sources' of
transaction costs can make the thinking, negotiation and enforcement of a contract
prohibitively expensive. Williamson (1975, 1985) argued that transaction costs may
assume particular importance in situations where economic actors make relationshipspecific investments, leading to two sorts of costs.
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Firstly, a party's bargaining power and resulting share of the ex post surplus may bear

little relationship to his ex ante investment, parties will have the wrong investment
incentives at the ex ante stage. Secondly. there will be costs associated with the ex post
negotiation itself. The parties may engage in collectively wasteful activities to try to
increase their own share of the ex post surplus. In addition, of course, informational
asymmetries and costs of verification also may make some gains from trade difficult to
realize. According to Williamson. in case of relationship-specific investments, bringing
a transaction from the market into the firm (integration) mitigates this opportunistic
behaviour and improves investment incentives.
TCE is often compared with agency theory". Williamson (1988) and Moerland (1989b)
mention some leading commonalities and differences between TCE and agency theory.

In their view, both approaches relax the same kind of assumptions. in that they regard
the firm as a governance structure and nexus of contracts respectively. Both theories
assume that economic agents are given to opportunism, whereas agency theory refers
to 'moral hazard' and 'adverse selection' rather than opportunisin. Moreover, since
governance structures are the central focus. a 'contracting' orientation is employed by
both. Although contracts will never be complete, they help to realign incentives and
craft governance structures that fill gaps, correct errors, and adapt to unanticipated
events more effectively. Yet agency theory is more concerned with contracts from an ex
ante incentive realignment point of view, trying to mitigate the agency costs that are
anticipated (therefore 'ex ante') by both parties. By contrast, TCE focuses primarily on
crafting ex post governance structures that try to reduce the 'maladaption costs' which
occur when transactions drift out of alignment. As a third commonality, Williamson
mentions that both agency theory and TCE maintain that the board of directors arises
endogenously as a control instrument whereby managers control other managers.

In addition to the assumption of bounded rationality of TCE, the leading difference
between both approaches concerns the unit of analysis. TCE regards the transaction as
the basic unit of analysis (see Commons, 1931), whereas for agency theory "the individual agent is the elementary unit of analysis" (Jensen, 1983, p.327). For TCE a main
organizational imperative is: "align transactions (which differ in their attributes) \vith
governance structures (the cost and competencies of which differ) in a discriminating
(mainly transaction cost economizing) way." (Williamson, 1988, p.571). The most
important dimension with respect to which transactions differ is the condition of the
asset specificity. The way in which incomplete contracts and governance structures
(market, hierarchy or hybrid) serve to minimize the maladaption costs incurred when
transactions drift out of alignment, depends to a great extent on the specificity of the
assets under transaction 4'. Williamson argues that the greater the asset specificity (i.e.
44) For example Ross (1987) remarks that "many of our theories (of the firm) are now indistinguishable from the

transactional approacli

.

Agency theory ... is now the central approach to the theory of managerial behavior."

(p.33).

45) In addition to the maladaption costs, transaction costs also include the haggling costs incurred if bilateral
efforts are made to correct ex post misalignments. setup and running costs associated with the governance
stnictures (often not the Courts) to which disputes are referred, and Uie botiding costs of effecting secure
commitments.
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low redeployability), the more likely it will be that a hierarchy (e.g. equity) instead of a
market (e.g. debt} will be the optimal governance structure. Other characteristics of
transactions that facilitate a hierarchy instead of a market governance structure are the
riskiness. frequency and the duration of exchange.
In Williamson's TCE approach, the asset-specificity of an individual investment is also
the main characteristic for determining the optimal capital structure of a project. It also
regards debt and equity principally as governance structures rather than as financial
instruments (cf. Aghion and Bolton, 1992; Hellwig, 1989). Debt, as opposed to equity, is
a governance structure that works almost entirely according to the rules, such as
interest payments at regular intervals, liquidity tests, sinking fund requirements and
principal repayments, and pre-emptive claims against the assets in question in the
event of default. If things go poorly, debt is unforgiving and, according to Williamson,
failure to make scheduled payments results in liquidation. In liquidation the various
debt-holders will realize differential recovery in the degree to which the assets are
redeployable. Since the value of a pre-emptive claim declines as asset specificity
increases. the terms of debt financing will be adjusted adversely. Consequently, if assets
become highly nonredeployable the need for nuanced governance increases and equity
becomes favoured. Williamson argues that equity involves more bureaucratic costs as it
is more intrusive and more akin to administration. But it is also more forgiving than
debt, and efforts are made to work things out and preserve the values of a going concern
when maladaption occurs.

In contrast, the governance structure associated with debt is of a very market-like kind.
Williamson characterizes the governance properties of equity as follows: it bears a
residual claimant status to the firm in both earnings and asset-liquidation respects; it
contracts for the duration of the life of the firm; and a board of directors is created which
awards several important rights to equity.

Williamson (1988} states that an interesting consequence of the TCE approach is that,
in contrast to the earlier literature and common wisdom, debt (the market form) is the
natural financial instrument and a special rationale is needed for equity! Equity (the
administrative form) appears as the financial instrument of last resort. It should be
noted, however, that strictly speaking the above discussion applies to project financing,
where the assets under consideration are clearly stated 4«. Then the question remains,
does the argument scale up? Although Williamson thinks it is possible, and perhaps
even plausible, that the corporation is merely the sum of its individual projects. he also
mentions five counter-arguments (p.583). Therefore, the issue remains unsolved.
Finally, he argues that his analysis also applies to leasing (general purpose assets are
mostly leased), pecking order finance (equity is the financial instrument of last resort)
46) A paper that also focuses on project financing is Shah and Thakor (1987). 'rhey demonstrate how project
financing stems from a rational attempt to minimize the allocational distortions of asymnietric iiiformation
rather then the popularly assumed inability on the part of the creditors to detect the off balance sheet debt
associated with project financing. The paper also explains why project financing involves higher leverage than
conventional financing and why highly risky assets are project financed. One other paper that stzidies project
financing is Hirshleifer and Thakor (1992), which will be discussed in section 3.9.c.
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and leveraged buyouts (LBO companies typically have many tangible or redeployable
assets).

On a critical note, it should be mentioned that Williamson's approach heavily rests on a
very close relation between bankruptcy and liquidation, e.g.: "failure to make
scheduled payments thus results in liquidation" (!) (p.580). However, Haugen and
Senbet (1978. 1988) have pointed out very clearly that bankruptcy and liquidation are
different decisions. Bankruptcy is merely a legal event and can be avoided by means of
an informal reorganization. When the debtholders have taken over, they should base
their liquidation decision on a straightforward NPV calculation and compare going
concern value to liquidation value. What's more, such calculations should be made on a
regular basis, independent of the capital structure or the event of bankruptcy.

Finally, with respect to the testability of Williamson's TCE theory of capital structure, it
is important to know how to measure 'redeployability of assets'. Williamson himself
remarks that although the tangible-intangible distinction is not identical to the
redeployability test that he employs, there plainly is a correlation. Further on, however,
lie states that the "tangible/intangible breakdown is a very incomplete measure of asset
specificity." (p.588) and calls for a general theory that exactly measures asset specificity,
instead of ad hoc using proxy measures that can be gleaned from accounting
statements. Nevertheless, because of the lack of a better measure, a tangible/intangible
ratio will also be used in chapter 6 for testing Williamson's theorem.

3.5.c Incomplete contracts and the problem of control

An approach very much in the spirit of the transaction cost literature of Coase and
Williamson is the incomplete contracts, or property rights approach as it is sometimes
called in the theory of the firm literature (e.g. Hart, 1989). As we saw earlier, agency
theory assumes contracts to be complete contracts, specifying all possible contingencies. It will not come as a complete surprise to hear that the 'incomplete contracts'
approach assumes contracts to be incomplete. Given conflicts of interest, incompleteness of contracts arises from bounded rationality, costly verification or asymmetric
information. When people have limited foresight it will be virtually impossible to enact
contracts which specify precise provisions for every conceivable future. And even if it
were possible. it would be realistic to suppose that it is costly to write completely
contingent contracts and that these costs will often be prohibitive. (Implicitly, also TCE
assumes contracts to be incomplete, but the incompleteness of contracts is just one
sort of transaction costs). But then the question arises, what happens if the parties were
to find themselves in a state which was left unspecified in the contract? The answer
might be that whoever owns the firm, or controls it, can make a decision. Or else, the
parties may decide to go to court to settle the dispute, or bring in an arbitrator.
This introduces an important aspect of financial structure that exists besides the
return-stream characteristics of financial assets: the control rights (or property rights) of
different assets. The implicit or explicit specification of control rights is what
Williamson called a governance structure. It deals with unforeseen or unspecified
contingencies and specifies who decides and how decisions are to be made in events
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not covered by the initial contract. For example, generally debtholders get control in
only very specific states of the world. Another aspect of control rights associated with
financial assets is that shareholders sometimes (in particular in the Netherlands) have
very limited power, due to legal and statutory regulations which provide supervisory
boards and other governing bodies with almost all of the control. Not only does the
existence of incomplete contracts raise the issue of control but conversely, the notion of
control only makes sense in a world of incomplete contracting. If complete contracting
would be costless the problem of control might not arise since decisions would be made
at the time of contracting. It is remarkable that, except for papers that consider the role
of leverage in the context of takeovers (see section 3.9.d), most of the literature has so far
ignored the issue of control.
It should be noted that, although the separation of ownership and control was of special
concern for agency theory, the incomplete approach contract does not make this
distinction (see Hart, 1989). Based on the costs of certain transactions and the
incompleteness of contracts, ex post residual rights of control which affect ex post
bargaining power and the division of ex post surplus are important. Only the boundaries of firms matter in that these boundaries determine who owns and controls which
assets, but, by definition, ownership and control are assumed to rest with the same
entity,i.e. 'the firm' (see Grossman and Hart, 1986). Obviously this consolidation of
ownership and control points out an important lacuna in incomplete contracting.
Apparently, the methodological story about whole bodies of theories (agency. TCE,
incomplete contracting) is the same for individual theories: the relaxation of a new
assumption can be best studied if another one is restored.

It is worth noting that incomplete contract theory can explain how the purchase of
physical assets leads to control over human assets. A worker will put more weight on a
person's objectives than in other cases, if that person is the worker's boss, that is, if that
actor controls the assets the worker works with, than otherwise. Although the conclusion is very Coasian in spirit, the logic underlying it is different. Coase (1937, e.g. p.404)
reaches this conclusion by assuming that a boss can tell a worker what to do; in
contrast, the incomplete contracts approach reaches it by showing that it is in a
worker's self-interest to behave in this way.
Because a complete and rigorous theory of bounded rationality has not yet been
established and since it is very difficult to define what the costs of writing a more or less
complex contract are, the theory of incomplete contracts is still in its infancy. Nevertheless, the focus on incomplete contracts and the problem of control may shed some
light on important questions in corporate finance which are not answered by agency
theory. Maybe the most important one is, why use the capital structure as an incentivescheme when other direct salary-incentive schemes appear to be cheaper? One aspect
might be that the governance structure (the role of control) of various financial assets,
e.g. the disciplining function of the removal of the right of control from shareholders to
debtholders in specific states of nature, cannot be mimicked or only at substantial
costs. A related question is. why do shareholders always possess the residual control
rights, and never the debtholders?
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Aghion and Bolton (1989) contend that the incomplete contract approach could possibly account for the large diversity of financial assets which are observed in practice.
Moreover. they believe that it provides a first step towards a theory of bankruptcy and
helps solving the question of why there should be a special bankruptcy law at all. Until
now, only very few papers have adopted an incomplete contract approach to the
determination of firm's capital structure. Some exceptions are Aghion and Bolton
(1989,1992) who study the firin's capital structure based on the problem of allocation of
control among the various participants in tlie firm. Harris and Raviv (1988b) and
Grossman and Hart (1988) have investigated the optimality of one share/one vote in
terms of its implications for changes in control via takeovers. More recently, Cools and
Zou (1992} studied the effects of financing and investment externalities between firms
in an incomplete contract approach. They show that an optimal capital structure may
occur as a trade-off between two opposite effects of risky debt, an income effect and a
substitution effect 47. By increasing the level of unsecured debt, a firm may create a
direct positive income effect on its ex post bargaining power to extract more rents from
the partner-firm. By doing so. however, the firm may also create a substitution effect in
that the partner may reduce its investment-specific effort accordingly, thus reducing
the value of the joint project. Whether debt is a favourable financing instrument
depends on the relative magnitudes of the income as well as the substitution effect.

3.6 Moral hazard and the last encompassing theorem
In their pathbreaking paper Jensen and Meckling, building on Fama and Miller (1972),
focus on the 'contractual' nature of the firm and on problems that arise out of conflicts
of interest between the main stakeholders: owners and management of the firm. Of
course. the various stakeholders are also unequally informed, but information asymmetry is merely a necessary, albeit crucial, assumption for deriving the results. Although Jensen and Meckling claim that their paper is drawn from the theory of agency
as well as the theory of property (or control) rights, in fact'only' agency theory is used in
attacking the capital structure puzzle from a new angle. It's true, the firm is viewed as a
'nexus of contracts', but contracts are assumed to be complete since individual rationality (i.e. "rational expectations", p.318) and perfect foresight ("unbiased estimates"
p.318) are presupposed. Consequently, all future agency costs (perk consumption, risk
shifting, etc.) are known and taken into account when entering into a contract.
The building blocks of the Jensen and Meckling agency framework can be described as
follows. Every (complete) contract within the firm is viewed as a principal-agent relationship and asks for monitoring and bonding costs, since private interests of both
parties are not perfectly aligned and the actions of the agent (manager) cannot be
observed by the principal (shareholder). Monitoring costs refer to observing and measuring the behaviour of the agent, including compensation packages, budget restrictions
and operating rules. Agents may choose to bond themselves and (initially) incur the
bonding costs. These costs are then passed on to the principal, but only if these are
effective in mitigating the agency problem. Monitoring and bonding will reduce the
agency problem but will not be efficient in realizing a first-best solution. The divergence
47) These effects

differ from tlie income and substitution effects as discussed by Dammon and Senbet (1988).
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between the outcome of the agent's actions and those actions that would have maximized the principal's welfare in a world without agency problems is the third category
of agency costs and is labeled 'residual loss'. The sum of these three sorts of agency
costs equal the difference between the outcome of a first-best and second-best
contract. First-best contracts motivate the agent to invest an optimal amount of effort
that solves the incentive problem and simultaneously produces an optimal distribution
of the risk between the principal and the agent 48. Second-best contracts are best relative
to the amount of information available for inclusion in the contract.

3.6.a The last 'encompassing' tlieoreni
Jensen and Meckling not only bring the world of agency into corporate finance. They
are also the last to claim to present a capital structure theorem that 'supersedes'
bankruptcy and tax arguments, instead of adding just another possible story. In that
sense they provide the last encompassing theorem; a theorem that 'incorporates' all
available knowledge to date". The way in which Jensen and Meckling incorporated, as
it were, tax and bankruptcy arguments in their agency analysis was by stating that the
existence of agency costs provides stronger reasons for a balancing theorem than a
trade-offbetween bankruptcycosts and tax subsidies on debt do, this being the prevailing theorem in 1976. They argued that the tax-bankruptcy theory is "seriously incomplete", as debt was commonly used prior to the existence of tax subsidies on interest
payments 50. However, although they explicitly reject the traditional balancing theorem,
no explicit reason is mentioned why they also consider the argument of bankruptcy
costs to be defective.
Since Jensen and Meckling(1976) nopaperhas claimedtoprovideatheorythatincorporates or supersedes all available knowledge on capital structure. On the contrary,
especially after the postmodern twist, since the beginning of the eighties financial
economists have more and more realized that the capital structure puzzle is very
complex and that every new 'answer' creates ten new questions. "We don't know"
(Myers, 1984) how firms choose their capital structure. More recentlyscientists have also
become aware of our limited understanding of real world financing decisions, or as
Oliver Hart (1991) put it: "For example, at present we do not even understand very well
the key distinguishing features of debt and equity or why these claims, as opposed to the

probleni of optimal risk sharing between principal and agent would vanish if the agent is risk neutral.
rhe optimal contract assigns all the risk to the agent. But the agent wozild then become the de facto owner and

48) The

there would be no need for

a principal any more.
might argue that in a strict sense Jensen and Meckling (1976) do not present an encompassing theorem
since theydon't explicitlyanalyze bankruptcyand tax arguments. However the paper iniplicitly claims to be 'encompassing'. in a way, since a) it doesn't present its agency approach as lust another possible way of analyzing
capital structure but it is claimed to provide "stronger reasons" to explain optinial capital structure and b) previous theories are "seriously incomplete" and "do not capture what must be some important deterniinants of the
corporate capitalstructure" (p.333).As will be shown later on iii this chapter, possibility theorems don't claim to
supersede or overrule previous theorems but present their theorem as merely another way of attacking tlle

49) One

capital structure puzzle.
50) Obviously, this cannot be an argument why there would not exist a tax advantage to debt filiancing, it only
indicates that tax reasons might not be the only incentive for debt financing.
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many that could be chosen, are most frequently issued by firms. Given this state of
affairs, existing explanations of the debt equity ratio must be seen as still preliminary".
Every new paper sheds light on just a tiny part of an ever growing puzzle and I would
argue that Myers and Majluf (1984) hit the nail on the head when they remarked that
everypaper only tells one ofmany possible stories and that a full description ofcorporate
financing and investment behaviour will no doubt require telling several stories at once.
It seems that this 'full description' is an illusion, fading away in the world of Peter Pan.
Jensen and Meckling explicitly stated the assumptions they used and distinguished two
sets of assumptions: permanent and temporary ones. In addition to no taxes and no
bankruptcy costs the set of permanent assumptions includes no trade credit. only two
financial claims are considered (debt and equity), the owner of the company only cares
about wealth or cash, it is a one-period framework, the manager's money wage is held
constant, and there is only one owner/manager. In addition, "no outside owner gains
utility from ownership in a firm in any way other than through its effect on his value or
cash flow" (p.314). In other words, outside shareholders have no voting rights, not even
when they would 'own' 99% of the company. The temporary assumptions that are

relaxed further on in the paper are that the size of the firm is fixed, monitoring and
bonding are not possible, there is only one kind of debt ('straight' debt), and portfolio
considerations of the owner/manager induced by the presence of uncertainty and
diversifiable risk are ignored.
Based on these assumptions hidden action moral hazard costs of debt and equity which
constitute the first balancing theorem in the agency era are analysed. The moral hazard
cost of Outside equity consists of perk consumption by the owner-managerst. These

costs would Ipartially) be borne by the outside shareholders, while the owner-manager

fully profits from the benefits. However, given perfect foresight (which implies that the
shareholders can perfectly predict the moral hazard behaviour of the owner-manager)
the full costs of the distorted incentives will be imposed on the owner-manager. The
agency cost of debt concerns the moral hazard risk-shifting problem, it is also called the
'asset substitution effect': the bondholders are expropriated of their wealth by shareholders who take unwarranted risks. The moral hazard optimal capital structure results
from a trade-off between the moral hazard cost of outside equity and of debt financing.
Although the moral hazard hidden action mechanisms of perk consumption and risk
shifting are now standard and'obvious once you think of it' I will discuss them in some
detail. After all, they form the basis for most agency problems in capital structure theory.
3.6.b Hidden action moral hazard cost of outside equity: perk consumption
An owner-manager, possessing 100% of the shares of the company and thus holding
100% of the residual claim, bears the full costs of all perk consumption. In Figure 3.4,
based on Figure 1 in Jensen and Meckling (1976), the 45' 'budget' constraint, V'-F',
51) Examples of perk consumption not only include "executives with their fishing and hunting trips, steak
lunches, company jets, and golden parachutes" (Gordon Gekko, Wall Street, 1989) but also easy life and empire
building Imany value the social prestige of being the executive of a large company). In addition. the costs of a
'corporate culture' of excessive perkconsumption that arises when top management sets the example can easily
rlttl up.
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depicts the trade-off between perk consumption and the value of the firm. Given the
owner-manager's utility function, Ut' his optimal combination of perk consumption
and the value of the firm that he owns for 100% is A. Once he sells a fraction, say 1- a, of
his shares to outsiders he continues to fully enjoy the benefits of the perks, but only
bearsaof the costs. The total wealth of the owner now equalsthepayment made bythe
outside investor for 1- a of his equity plus the value of the owner's share (a) of the firm.
For example, if the owner-manager would go public and sell 50% of his shares in the
open market, then his wealth decreases only $.50 for every dollar of additional perks he
consumes, the other fifty cents would be paid by the new investors. The trade-off
between wealth and perk consumption now shifts to the dotted line V,-P,. This new
'budget' constraint has slope -a since the owner-manager only pays a for every dollar o f
perk consumption. This new budget constraint must pass through A since the partowner-manager can, if he wishes, have the same wealth and level of perk consumption
he enjoyed as a full owner. Initially, the part-owner will increase his consumption of
non-pecuniary benefits and will move to point B, with a corresponding fall of the value
of the firm from V to Vo, while the perk consumption rises from F to F . The decrease in
firm value from V to Vo is equal to the cost to the firm of the increased perk-consumption, Fo-F. However, given rational expectations. the investor realizes that the ownermanager will increase his non-pecuniary consumption and will not pay 1- a of the
original value of the firm, V.
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Fig. 3.4: The moral hazard problem of perk consumption (based on Figure 1 from Jensen

and Meckling. 1976)
Now, let V,-P2 (with slope -a) represent the trade-off which the owner-manager faces
between perk consumption and his wealth after the sale. Given that the owner sells a
claim 1 -a of the firm, his welfare will be maximized when the line K-P2 is tangent to an
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indifference curve. But a price for a claim of 1 -a that is satisfactory to both the buyer
and the seller (and does not go beyond the 'budget' constraint) requires that this
tangency occurs somewhere along V'-F'. This results in an optimal firm value of V'
Since investors are assurrled to have rational expectations (no bounded rationality) they
will make unbiased estimates of the perk consumption and will pass the costs of the
part owner's response to the changed incentives back to him in full and price the firm's
equity accordingly. The new shareholders will only pay 1-a times the reduced value of
the firm, V'. V'-V" is what Jensen and Meckling call the residual loss. Although for the
part owner the initial loss in firm value. V'-1. is partly compensated by the increased
consumption of perks. the ultimate decline in the total value of the firm, V-V'. is
entirely imposed on the owner- manager. The overallloss of wealth is the agency cost
associated with raising external eqtiity capital and equals U'-U:

It is not the mere fact of excessive perk consumption that creates agency costs. The
problem is that the owner-manager will start consuming more perks as he suddenly
only pays $.50 for $1.00 of additional perk consumption. He will not stop consuming
until an extra unit of consumption has a marginal utility equal to $.50. However, the
crux is that he does not pay $.50, but $1.00 for his last unit of extra perk consumption, in
the form of a discount on the price of the shares. This distorted incentive creates at least
two kinds of dissipative costs: a) the decrease in utility for the owner-manager in case
investments are made and, maybe more important b) the loss of wealth caused by the
positive NPV investments that are forgone because the marginal agency costs of issuing
outside equity exceed the marginal positive NPV.
An example may be illustrative of the moral hazard costs of excess perk consumption.
Let V' = 100 - V+F and U = V „+2Ft13 = 100-F+2F1,2 (it is assumed that firm value decreases
linearly with an increase in perk consitmption: V=100-F). This seems a reasonable
utility function that is linear in V „ the part of the firm owned by the manager (every
extra $1 of market value o f the firm equals one unit utility extra, in other words the marginal utility of money is constant} and concave in F (the marginal utility of perk
consumption decreases). In case of full ownership the optimal firm value is 99, which
can easily be computed: setting the first derivative results in
dU/dF = -1+F-1,2 = 0
F* = 1
V =100-1 -99.
When the owner-manager sells 50% of his shares, his utility equals
U = V/2+2F'a= ((100-F)/2)+2Ft':
Now. the result of the first order condition changes into
dU/dF=-1/2+F 112=0
Fw=2
F=4
V' = 100-4 = 96.
In case of full ownership the optimal perk consumption equals one unit and the value of
the firm 99. In case of 50% ownership the optimallevel of perk consumption equals four
units and the firm value has fallen to 96. This is the price outside investors would pay.
Therefore there is too much perk consumption when the owner-manager sells half of
his shares. The wealth loss of 3 units is incurred solely by the owner-manager. This is
reflected in the decrease in utility. which falls from 101 to 100 (96+4).
Of course, the question arises why the owner-manager would sell any shares to outsiders
at all, when he loses money on every share he issues? One possible reason is that the full
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owneris risk averse and does not want to bearthe total riskofthe company, since this will
include the unsystematic part, which is not priced since it can be diversified. Thus, if the
company expands and the personal wealth of the owner is limited, there is a trade-off
between the cost ofhaving some unique risk in the portfolio and the agencycost of external
equity financing. Anotherreason is also related to the budget constraint of the owner and
concerns the cost of foregoing positive NPV investment opportunities. The agency costs
of outside equity will then be traded-offagainst the opportunity losses of these positive
NPV's. The above reasons are why wealth constraints and diversification of risk were
mentioned as possible causes of agency problems in section 3.5.a and in Figure 3.3.
3.6.c Hidden action moralitazard cost of debt: risk shifting or asset substitution
In order to avoid the agency cost of external equity the other choice is to issue debt. Yet
Jensen and Meckling also analysed an agency problem associated with debt financing: a
moral hazard hidden action cost of debt caused by the wealth expropriation of bondholders by the stockholders (e.g. owner-manager), who profit from investing in highrisk projects. When issuing debt, the bonds are fairly priced according to the risk of the
investment projects. If the risk of the firm would have been higher, the required rate of
return would increase. The difference between the actual value of the debt and the
'would be' value in case of the higher risk, represents the wealth expropriated from the
bondholders by the stockholders. As an illustration, consider the simple example of two
projects A and B, with only two possible states of the world with equal probability. The
payoffs are indicated in Table 3.1. The amount borrowed equals $1000. The $1000 debt
in project B is riskfree, whereas bondholders have a 50% chance of losing $500 in
project A and therefore, the required rate of return will be higher. When bondholders
lend $1000 to a firm for investing in project B. they will lose a substantial amount of
money when the firm decides to invest in A after the debt contract has been signed. In
spite of the fact that the total NPV of project A is smaller than for project B, shareholders
will invest in the high risk project, since they are protected by limited liability when
state 2 occurs. Because of the limited liability, the NPV for the shareholders is 625 for
project A and only 500 for project B. Given rational expectations however, debtors are
aware of the incentive for shareholders to 'shift the risk' or 'substitute the assets' by
investing in project A and will make an unbiased estimate of the required rate of return
appropriate for project A. Consequently, shareholders will be forced to invest in project
A, even if they had the intention of maximizing the value of the company by choosing
project B. The agency cost borne by the shareholders equals 1500-1375=125 (the
difference between the NPV of projects A and B).
Table 3.1

payoffstrticturefortwoprojectsintwostatesofnature
State

1

State 2

NPV

Project A

2250

500

1375

B

2000

1000

1500

Project

A more general approach to illustrate the risk shifting incentive effects associated with
the existence of debt is to view the bondholders as buying the assets of the firm and
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selling a (European) call option on the assets of the firm to prospective shareholders of
the firm. This assumes debt is a zero coupon bond with a time to maturity equal to the
time of expiration of the option and the exercise price equal to the principal amount of
the debt 52. Since the value of this call option increases with the variance of the cash
flows of the underlying assets, stockholders will increase the market value of equity at
the expense of debtholders by choosing high-risk projects. As in the previous example.
the high-risk project can have a lower value than a lower risk project. This situation is
illustrated in Figure 3.5. which is based on Figure 3.3 from Barnea et al. (1986). Project
(or firm) A has the higher variance but a lower value than project B. The figure shows
that, in spite of the higher value of B stockholders will prefer project A because of the
higher value of the equity, Vrk > Vsw. If bondholders are not able to prevent shareholders
from shifting the risk and investing in project A, they will presume that the inferior,
high-risk, project will be adopted and consequently offer a price VBA-VSA. This price
reflects both the higher risk (beneficial for shareholders) and the lower value of the
project. Stockholders will lose if they really intend to finance the superior project (B),
since the value of the bond goes up from VBA-VSA to VBB-VSB' but the share price simultaneously declines from V A to V B' The difference between VBB and V A represents the
agency cost of issuing debt. Shareholders are locked in, they either adopt the inferior
project or incur an agency cost. Note, that no agency costs would be associated with
riskless debt or fully collateralized debt. Also note that based on the above analysis the
size of the firm (albeit merely a legal fiction} is limited since the agency costs will rise as
the amount o f outside financing increases and it is, for example, likely that the monitoring function is inherently more difficult - and thus costly - in a larger organization.
StockValue

BondValue
V BB

]

VBA

agency cost of debt

< Bond Value

VSA
V

I

58

-

A

] agency cost of equity

-2

------ /

8-

A
< StockValue
V
AB

Value of the Firm

Fig. 3.5: The risk shifting or asset substitution problem Chased on fig. 3.3 in Barnea et at., ]985)
Blackand Scholes (1973}. This 'option pricing approach' to illustrate the risk slii fting agencycost o f debt
is also used in Jensen and Meckling (1976) and Barnea et al. (1985).
52) See
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3.6.d The moral hazard theorem of optimal capital structure
Based on the moral hazard problems of external financing, perk consumption for
outside equity and risk shifting for debt, possible cost curves have been drawn in Figure
3.6 for the agency costs of outside equity, outside debt and the total agency costs. The
total financing needs are fixed and agency costs are associated with both external debt
and equity. The owner-manager will choose a financing mix that minimizes total moral
hazard costs. The shape of the cost curves, however, is crucial for obtaining an interior
optimum. A rising marginal function of agency costs for both debt and equity is a necessary condition for a moral hazard balancing theorem. If, for example, marginal costs are
constant, as depicted by the dotted lines in Fig. 3.6.(a}, then a corner solution arises. On
the other hand, agency costs associated with both debt and equity can be supposed to
increase in the margin, as was assumed in Jensen and Meckling (1976). The shapes of
the cost functions can then be drawn as in Figure 3.6.(b), and an optimal ratio of outside
debt and equity emerges, minimizing the total agency costs. It is not clear, however,
that agency costs actually do increase in the margin, as was already noted by Jensen and
Meckling: "the exact shapes of the (cost) functions ... is essentially an open question at
this time.", and they realized that the matter"can only be settled by empirical evidence"
(p.346).
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Fig. 3.6: Total costs ofperk consumption and risk shifting

To the best of my knowledge, no convincing empirical evidence has yet been presented
to support the increasing marginal cost curves of both sorts of external financing.
Neither is it obvious that the first dollar of outside debt or equity would be less costly
than the last one, given the financing needs. With respect to the moral hazard cost of
debt, Barnea et al. (1985) even conclude that "we appear to be on less than solid ground
in presuming the existence of an associated rising marginal cost function." (p.51).
Regarding the second derivative of the perk consumption cost function of external
equity they are more neutral, indicating that the slope of the marginal agency cost function depends on the nature of the indifference curves (see Figure 3.4}. Thus, although
Jensen and Meckling themselves presented their analysis as an encompassing theorem
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(see footnote 49), others might have argued that it is merely a'possibility' theorem since
the interior optimal solution only results from a specific set of moral hazard cost
functions of debt and equity.

There is one other major proviso for the first moral hazard balancing theorem. The
moral hazard problem of equity financing only applies to firms that are privately held or
managed by owner-managers who are not replaceable. If managers hold an insignificant fraction of total outstanding shares, or if they are replaceable and markets for
managers function relatively well, issuing outside equity is not likely to change managerial incentives. With minimal changes in managerial incentives, the increase in agency
costs will also be trivial. Consequently, for diffusely held public corporations one could
argue that a new theorem emerges, the full equity theorem: outside equity dominates
risky debt as a source of capital since moral hazard costs of perk consumption will not
increase when issuing equity. This theorem would apply to almost all of the Dutch firms
that are studied in chapter 6 as only two or three (e.g. Heineken, Hunter Douglas,
Begemann) have major inside shareholders.
In sum, Jensen and Meckling (1976} is a pathbreaking paper that introduced the
concept of (hidden action moral hazard) agency into the theory of capital structure.
Conflicts of interest exist among all participants of the corporation and information is
seldom equally distributed. The goals of all participants differ and it will be costly to
minimize the differences, since information is costly and there are, furthermore, also
negotiation and monitoring costs and the costs of enforcing contracts. The resulting
agency problems are omnipresent and the paper thus originated a veritable explosion
of research. However, the direct empirical implications of the hidden action moral
hazard problems studied in the paper are limited. Not only is the existence of an
interior optimum very questionable and does part of the analysis only apply to closely
held companies (as argued in the last paragraph), but the paper does not include any
testable prediction regarding the (optimal) capital structure. No determinants of the
relevant moral hazard costs, which could be empirically measured, are suggested which
might be used to test any behaviour of risk shifting or excessive perk consumption.

Finally. it might be noted that all the 'pathbreaking' articles we discussed so far (MM,
Baxter, Miller, Jensen and Meckling, Haugen and Senbet) do not use any mathematics.
Only the 'refining' authors show some mathematical skills (e.g. Stiglitz). Apparently,
until the end of the seventies new economic ideas and intuition suffice to operate at the
frontiers of Anglo-Saxon financial economics. This suggests that only when intuitively
appealing economic ideas were lacking, did mathematical techniques appear to be a
prerequisite for writing a publishable paper.

3.7 Moral hazard, the first possibility theorems
As mentioned in the previous section, Jensen and Meckling (1976) was the last encompassing theorem. Since 1976 many moral hazard problems of debt and equity financing
have been studied, but always in isolation, none of them claimed to incorporate all
existing knowledge on the issue of capital structure. In 1976 already the first partial
analysis of capital structure was produced.
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3.7.a The risk shifting problem of debt revisited
In the same year that Jensen and Meckling introduced principal-agent theory to financial economists, Galai and Masulis (1976} came up with the same kind of moral hazard
risk shifting problem of debt, but analysed from a different angle and in the form of a
possibility theorem. In contrast to Jensen and Meckling, Galai and Masulis did not
claim to encompass all previous results on capital structure, in particular they assumed
costless bankruptcy, no taxes and free and costless information. The focus of Galai and
Masulis was not the analysis of agency problems. They considered a combined asset
pricing model and option pricing model and then applied it to the derivation of equity's
value and its systematic risk. Their risk shifting result was 'merely' a one-page side
effect of their corporate security pricing model. They consider a firm which unexpectedly finds a new investment opportunity and has to choose between mutually
exclusive projects. Both projects have the same NPV (discounted for systematic risk)
but one project has a higher variance o f percentage returns. Their option pricing analysis shows that stockholders will invest in the project of higher variance and it is possible
that a more profitable project will be rejected in favour of a project with a higher (total!)
risk. Leverage diminishes the market value of the firm due to an externality which
affects the debtholders of the firm. An unanticipated rise in the firm's variance of
percentage returns due to a new investment project will result in a fall in the value of the
bonds and a rise in the value of the stock. In a standard complete contracting framework bondholders will rationally expect such decline in value and the bonds will be
priced accordingly. Thus, the analysis would result in the first possibility theorem: full
equity financing.
Both Jensen and Meckling's and Galai and Masulis' risk shifting forms of bondholder
wealth appropriation assume that no side payments or'me first' rules are allowed and
that the transaction costs of affecting such actions are prohibitively large. However, it
seems that Galai and Masulis do not recognize that bondholders will anticipate the risk
shifting behaviour of shareholders and consequently, since assets are assumed to be
fairly priced, impose the agency costs on the shareholders. as we saw in Jensen and
Meckling's paper. One reason for this omission could be that the risk shifting moral
hazard result is merely a spin off of their main analysis. Another reason could be that
unanticipated redistributions ofwealth are typically assumed in option pricing models.
Although the Galai and Masulis did not focus on agency problems, in a footnote they do
realize that "Actually, this result is an example of the moral hazard problem (see Arrow.
1970)." (p.71). In contrast to Jensen and Meckling, Galai and Masulis spend a separate
section on empirical results of their model, but the empirical evidence they discuss
merely concerns the main implications of their analysis, to wit the non-stationarity of
the common stock's systematic risk (B) caused by changes in leverage. Apparently, it
was not easy for Galai and Masulis also to come up with some testable implications of
their moral hazard problem.
We have discussed one way in which shareholders can expropriate wealth from bondholders: by means of unanticipated risk shifting. But there are many other forms of
bondholder wealth expropriation, e.g. a decrease of the expected cash flows or a
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decrease of their claim on the (collateral) assets of the firm. For example, the firm can
sell assets and distribute the proceeds among shareholders, or can raise the dividend
payments to shareholders. Expropriation of bondholders also occurs when shareholders issue new debt that has equal claim to the firm's assets as the old debt, leaving
the current ('old') bondholders with only a partial claim. The expropriation occurs as
the issue puts them in a riskier position when the debt is issued. This is because they are
assumed to be unable to charge more for the extra risk. If the value of the firm remains
unchanged and the new debt is fairly priced, the wealth expropriated from current
bondholders would accrue to shareholders. Note that all possible variations of'bondholder wealth expropriation' assume that shareholders are not constrained by the
indenture provisions of debt. Apart from the wealth expropriation of bondholders,
another important moral hazard cost of debt financing is the so called underinvestment
problem. Myers (1977) was the first to study the underinvestment problem and came
up with a full equity possibility theorem as well, as will be shown in the next section.

3.7.b The underinvestment problem of debt financing
In 1977, Stewart Myers published an important paper that introduced a new category
of hidden action moral hazard agency costs induced by risky debt: underinvestment.
Moreover, it is one of the very few papers in finance that gives a theoretical rationale
for using book values in setting debt ratios. Similar to Galai and Masulis, Myers (1977)
starts by re-installing the MM conditions of no taxes, no bankruptcy costs and of
capital markets which are perfect and complete. In addition, he assumes that the firm's
managers act in the shareholders' interest (i.e. no excessive perk consumption).
Therefore, Myers works on a possibility theorem as he ignores the effects of bankruptcy
costs, taxes and perk consumption on debt financing.

Following Miller and Modigliani (1961) the value of the firm, V, is broken down into the
present value of assets already in place, VA, and the present value of future growth
opportunities, VG, thus V=VA+VG. VG is best regarded as the present value of the firm's
options to make future, discretionary, investments which are expected to yield a rate of
return in excess of the opportunity cost of capital. The underinvestment problem only
concerns Vc;, not the assets in place. The basic idea can be illustrated with a simple two
period model, what Myers calls a "mental experiment" (p.152). At time 0 the firm has an
opportunity (option) to invest I at t=1 to obtain an asset worth V(s). where s is the state
of nature realized at that time. If it does not invest at t=1, the option to invest expires. If
the firm is all-equity financed. at time 1 the firm accepts all projects for which V(s) 2 I
(i.e.NPV 2 0). Based on the investment opportunity the firm could issue debt \vith face
value D, which matures (at t=2) after the option expires and the true state of nature is
revealed. In that case, stockholders would only invest if V(s} 2 (I+D), otherwise it is in
their best interest to default and forego the investment opportunity since all the
proceeds would go to the bondholders anyway. The situation is illustrated in Figure 3.7
where, without loss in generality, all the states are plotted in order of increasing v(s) 93
In state S« V(s) . I and in state St, V(s) = (I+D). The value of the unlevered firm is given by

53) V(s) is not necessarily a linear function of s.
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Vu = Jq(s) 1 v(s) -4 tls
S

and the value of the levered firm is
VL = VD + 14 = J 4(s)D ds + q(s)1 V(s)-1-Dl ds ,
4

4

where q(s) is the current equilibrium price of dollar delivered at t- 1 if and only if state s
occurs. From the shareholders' point of view the investment option is only worth
exercising if V(s) exceeds the sum of I and D. Yet in all states between S, and Si, the
investment also has a positive NPV. This loss of all positive NPV projects is indicated by
the shaded triangle in Figure 3.7. Clearly, the larger the amount of debt, the larger Sh
thus the more value increasing projects will be foregone by the shareholders. Hence,
when the so-called 'overhang' of debt increases the degree of underinvestment (i.e.
foregoing positive NPV projects) rises. Similarly to the Jensen and Meckling moral
hazard problems, bondholders will rationally expect this increased probability of
default on their claims and discount it in the price they are willing to offer the firm for its
bonds. Consequently, once again, stockholders are apparently forced to suffer the full
burden of this underinvestment agency cost. If it is the stockholders' objective to maximize the market value of the firm, V, then the optimal policy is to issue no risky debt at
all, which Myers calls "an extreme result".

Value
($ in state S)

V(S)

I+D

Sa

Sb

State

of Nature

Fig. 3.7: Myers'moral hazard underinvestment problem
The 'debt overhang' problem has become a familiar term in the literature, as an extension to Myers' underinvestment analysis. The underinvestment problem is most
serious for firms that perform poorly. But profitable firms that can easily fulfill their
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debt obligations will probably undertake all positive NPV projects. However, for such
firms the reverse of bondholder wealth expropriation can occur. If'overhanging' debt
cannot be renegotiated firms will have a disincentive to undertake positive NPV
projects that bear less risk than the firm at the time of the debt issue. If low risk investments are made, old debtholders who receive a relatively high interest rate will earn a
windfall profit at the expense of the shareholders, since the risk premium they receive is
too high. Thus, the agency problem of'debt overhang' denotes the dissipative costs that
arise when profitable projects are foregone. Their risk is too low as it doesn't match the
risk premium that still has to be paid to old bondholders. Given the risk at the time of
the issue the debt was fairly priced but it becomes too 'expensive' for all projects that
bear less risk.

This result especially applies to firms with growth opportunities, but not exclusively.
When there exists a second market for the 'assets in place', every day that the firm
decides to Ilse the asset, it is in effect investing the secondary market value. If V(s) is
interpreted as the value in use by the firm, given state s, and I as the secondary market
value, than the rational decision is to sell if V(s) < I. However, if the firm has outstanding
debt and has promised to pay the amount D. then the rational move from the shareholders' point of view is to sell the asset if V(s) < I+D. The shareholders should attempt
to liquidate and run, leaving the creditors with empty pockets. That is, the option to
abandon is valuable. In real life, however, covenants can be written and it is fraudulent
to liquidate assets and distribute the proceeds to shareholders if bankruptcy is
imminent. If, somehow or other, the appropriate restrictive covenants cannot be
written or enforced, then the existence of a secondary market may actually reduce the
value of the firm and reduce the amount of debt that can be issued against any
promised payment D. In that case, the'debt capacity' of an asset in place is the same as
that of a growth opportunity.

Summarizing: "The heart of the matter is that the existence of debt changes the firm's
actions in some circumstances. It creates situations ex post in which management can
serve shareholders' interest only by

making sub-optimal decisions.

Ex ante, this reduces

the value of the firm and reduces shareholders' wealth." (p. 156). It is important to note
that this paper is "about a game that stockholders can play" at the short-run expense of
creditors. But in the longer run stockholders bear the costs - the costs of inappropriate
investment decisions and the cost of playing the game itself, particularly the costs of
monitoring and contract enforcement by creditors ("managers complain about'restrictive
covenants' but they are rational from the creditors' point of view as well as the debtors"j.
Myers' analysis offers a possible rationale for the use of book values in setting target
debt ratios. Book values are supposed to refer to assets in place, whose ultimate value
does not depend on further discretionary investment. As long as the amount of debt
does not exceed the total book value, there will be no underinvestrnent moral hazard
agency costs of debt. However, as soon as the total amount of debt exceeds the value o f
the assets in place. proxied by the book value, then the underinvestment problem
causes shareholders to incur agency costs. Thus, book value debt ratios don't force the
firm to bear the cost of avoiding suboptimal strategies.
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Myers also points at various ways in which the incentive problem could be mitigated. or
maybe even avoided. One way would be to write debt contracts stating that all future
investments which have positive net present values should be undertaken. Such a
contract would be extremely laborious since all shareholders would have to sign such a
contract individually because of limited liability and furthermore, there would rarely be
any objective basis for judging whether it was breached. Based on a similar argument
project financing could also diminish the threat of underinvestment since the (positive
NPV) investment opportunities are relatively clearly stated. Another possibility would
be to renegotiate the contract, in order to come to an arrangement in which creditors
accept less than the face value of their securities in exchange for the owners' commitment to put up funds for further investment. Such a contract will still be costly, added to
which will be much mutual suspicion, something that always tends to arise in situations
of financial distress. But maybe more importantly, in all such situations serious

problems of asymmetric information will arise.

How can bondholders obtain adequate estimates of the existence and the value of
investment opportunities, especially since it is in the shareholders' interest to downplay the opportunity's value? Alternatively, Myers suggests that bondholders could
reserve the right to bring in an independent fact finder and mediator ex post when there
are symptoms of financial distress. The problem here might be the difficulty of determining the point in time when the mediator is to be called in. On the other hand, Myers'
underinvestment problem does give a strong rationale for the existence of restrictive
covenants on dividends, because if dividends are restricted the firm must invest in
somethingw Sinking funds might also help to mitigate the incentive problem. Another
feature for which finance theory could, in the past, give no rationale is matching the
maturities of assets and liabilities. Matching maturities is an attempt to schedule debt
repayments to correspond with the decline in future value of assets currently in place.
Along the same lines, one could reason that short-term borrowing reduces the
underinvestment problem, as the probability reduces that an investment option
expires before the debt matures. This was the first theoretical rationale for a certain
maturity structure o f debt, in particular short-term financing.
Except for the extreme result of 100% equity financing for firms with valuable growth
opportunities, there are two somewhat counter-intuitive conclusions from Myers'
analysis. One is that diversification does not ameliorate the investment incentive
problem created by the existence of risky debt. Thus, there should be no consistent relationship between 'diversification' and 'debt capacity'. There are cases in which a
merger of two projects would rescue lost value and some in which a bad project drags
down a good one 55. One should keep in mind this result and I will come back to it ill the
empirical analysis. The other "interesting, perhaps surprising conclusion" (p. 167) is

54) As we will see later, another moral hazard possibility theorem, the free cash flow story introduced by Jeiisen
(1986) considers exactly the opposite problem. There, managers always tend to invest too much - including in
negative NPV projects - in order to maxjmize their 'corporate wealth'.

55) It would require to much space here to even discuss the example Myers uses to illustrate this point. For a
more comprehensive treatment see Myers (19771, p.167-170.

106

Chapter 3

that the impact of risky debt on the market value of the firm is less for firms which hold
investment options on assets that are risky relative to the firm's present assets. Consequently, risky firms will be more levered than safe ones! This, indeed, is contrary to
casual empiricism which says that operational risk and financial risk choices are offsetting decisions. Again, and for the same reason, this result should be kept in mind. The
positive relationship between leverage and operating risk can be illustrated as follows. A
higher operating risk, i.e. greater uncertainty about the value V(s) results in a steeper
slope of V(s) in Figure 3.7 (greater uncertainty implies greater risk which results in a
higher expected return, thus value, for every state s). The steeper the slope, the smaller
the area of the shaded triangle representing the underinvestment agency cost of risky
debt.

When Myers discusses the positive relationship between leverage and operating risk
we, once again, witness the great latitude the unofficial methodology of capital structure theory has to offer to its 'practitioners'. Let me first note that Myers (1977) has
turned out to be an influential paper since the 'Myers underinvestment problem' has
become one of the standard agency problems in corporate finance 56. Nevertheless,
nowhere in the paper is there any reference to empirical evidence supporting - or
contradicting - any of the theory's implications. Yet it is clearly important for theory
predictions to be in agreement with casual empiricism or stylized facts. Each time some
implication of the theory supports some stylized fact, this is presented by Myers as an
accomplishment, an achievement of the theory, for example: "I regard this (the

underinvestment incentive problem) as a strong rationale for restrictive covenants on
dividends, ..." (p. 160) or "Here we have one rationale for target debt ratios." (p. 166) or
"
The same argument explains why firms attempt to match the maturities of their assets
and liabilities" and finally "Finally, it (the paper) explains a number of previously
puzzling phenomena." (p.148, italics mine). However, this does not imply that implications of the theory which contradict any stylized fact endanger the theory or make it any
less interesting, on the contrary. Sometimes Myers tries to defend extreme results: "Of
course, the example leads to an extreme result: ... But, there are incentive problems agency costs - associated with equity as well as debt issues." (p. 155). And sometimes
results that are contrary to fact are presented in even a more aggressive way, for
example concerning the positive relationship between leverage and operating risk
(which is opposite to the stylized fact that there seems to be a trade-off between
operating and financial risk): "We have an interesting and perhaps surprising, concluSion." (p. 167. italics added). Apparently, this result is 'interesting' in the same sense as
the MM theorem; not because it would fit the data, but because it is surprising and
intriguing. From a methodological point of view, it seems that Feyerabend is right and
"
anything goes" with respect to criteria for the validity and acceptance of theoretical
results. 'Intuitively appealing', 'explaining puzzling phenomena', 'fitting the data', but
also 'interesting and intriguing because they contmdict the evidence or common
knowledge' are all arguments that can be used to motivate theoretical results.
...

56) This in spite of the fact that there are several papers that consider factors that mitigate the underinvestment
problem, for example Stulz and johnson (1985) who focus on collateral, John and Nachman (1985) who focus on
reputational effects, Bergman and Callen (1991) who consider renegotiation with debtholders and Berkovitch
and Kim (1990) who argue that debt can be used to trade off the overinvestment and underinvestment effects.
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The same line of reasoning applies to the realism of assumptionsof the modelused. The
realism and irrealism of assumptions can both be used for arguing the 'interestingness'
of theorems but the irrealism of assumptions can also be brought into play to defend a
theorem. For example, on various counts the weakening of conditions is clearly importaIIt to infer interesting results, e.g. "This is an interesting result because it shows one
way in which credit rationing can occur even in perfect capital markets." (p.154). On the
other hand, if you are unhappy with a result, blame the conditions. e.g. "Overall one
cannot say. It may be possible to reach more specific conclusions by making stronger
assumptions about..." (p.170). But still, a paper is not accepted without having sold it as
something new, either economically or 'technically': "This paper presents a new
approach which does not rely on any of the ideas mentioned above." (p. 148) 5:
Finally, as we saw in chapter 2, in 1984 Myers does not talk about theories but only speaks
about "stories" - and yet, his 1984 pecking order story has become very famous. It is
interesting to note, however, that in his 1977 paper the word story does not occur, here
he presents "a theory". As we saw in chapter 2, postmodernism and rhetoric seem to only
awake in the early eiglities, not in the late seventies. As with the important papers
discussed earlier, hardly any mathematics were needed to introduce tlie moral hazard
underinvestment problem in capital structure theory and 'the idea is simple once you
think of it': if you owe $1000 to the bank and you can start a project yielding only $600,
why would you bother?

Beforesummarizingthe testable predictions which could be analysedempirically, let me
first make a more general comment on Myers' underinvestment problem. In Myers'
analysis, the higher the amount of debt, D, the greater the loss of value because of
underinvestment. However, it is very doubtful, although not impossible, that states of
nature between Sa and Sb will occur. If these states of nature had been expected, bondholders would not even have considered lending in the first place 5: Therefore, although
Myers' analysis is logically correct, it only applies to situations which are not very likely
to happen. Note, however, that the mere possibility (wich is always greater than zero) of
such anunfortunate situation alreadycausesunderinvestment. Nevertheless, theempirical relevance oftheunderinvestmentproblemseems ratherlimited. Butto the extent that
the underinvestment problem does occur, several empirical predictions follow from the
analysis. Firstly, firms with relatively valuable growth opportunities, or better 'future
discretionaryinvestments', willhavelowleverage. Growthopportunities couldbe proxied
by realized growth or by market to book value of equity. Secondly, since the underinvestmentproblem could be alleviated by issuingshortterm debt, growth opportunities
should be positivelyrelated to short term debt financing ortrade credit. Thirdly, firms will
match maturities of assets and debt liabilities. Fixed assets should therefore be positively
relatedto long-termdebtand inventories. cashand marketablesecurities to shortterindebt.

57) This is a sad thing forMicl·lael Brennan. because according to note 9. back in 1973 lie approached the borrowingdecision alongmuch the same lines taken in this paper. " Unfortunately Brennan's work was never developed

and published." (p. 149).

58) tri Figure 3.7 state probabilities are not included. If they were included in the analysis, it would beconie clear
tliat probabilities are not equally distributed among different states.

108

Cliapter 3

3.8 Adverse selection, the main possibility theorems
The other main category of agency problems to be discussed is adverse selection,
including signalling models. Prior to signing the contract, management possesses valuable information about the true nature of the return distribution of the project (or firm).
Adverse selection problems are often called problems of asymmetrical information or
'pure asymmetrical information' 59. The agency cost associated with asymmetric information is represented by the difference between the fair price under symmetrical inforination and the actual price. If the information could be revealed to the market without
ambiguity, the market would value the project at its fair price. This asymmetry can be
resolved, ata cost, through various signallingmechanisms. Barnea et al. (1985) note that
agency problems of information asymmetry are unique since they cannot be resolved
costlessly through arbitrage in the financial markets. Consequently. these problems may
be more significant than the others in terms of inducing differentials between securities
and determining the optimal capital structure.
As I mentioned earlier, Akerlof (1970) introduced the problem of asymmetric information
when he showed how markets can break down if potential buyers cannot verify the
quality of the product they are offered. Faced with the risk of buying a lemon, the buyer
will demand a discount, which in turn discourages the potential sellers who do not have
lemons. The first application of adverse selection to finance theory is presented by Ross
(1977) 60. Similar to Myers (1977) he ignores the balancing theorem of bankruptcy costs
and corporate taxes and builds directly on the MM irrelevance theorem. Consequently,
Ross' analysis, and all other adverse selection papers. are possibility theorems, each
telling one out of many possible stories on corporate financing.
3.8.a Managerial signalling using leverage, the first adverse selection possibility theorem
Interestingly from a methodological point of view, before starting his analysis Ross
spends some time discussing different research strategies in capital structure theory.
There certainly is work to be done, he argues, since the irrelevance theorem is an
"unfortunate consequence of the MM insights" and moreover, it is a "somewhat
inhibiting basis on which to develop an explanation of financial structure." (Ross, 1977,
p.24) 61. Ross distinguishes two approaches to attack the problem, i.e. to further develop
capital structure theory based on MM. One approach is to "take account of the structural features of the'real world"', that form the basis of the traditional view of corporate
finance. These 'structural features of the real world' correspond to the ROG assumptions that were introduced in section 2.7. The first MM conditions that should be
weakened along this line are corporate taxes and bankruptcy costs (Ross mentions
wastage from mismanagement, direct costs associated with reorganization and
59) Striktly speaking asymmetric

information is

a necessary

condition for the existence of moral hazard

problems as well.

60) Although in my, and many others', definition the precontractual information asynimetry Ross discusses is
called adverse selection, in Ross' paper it is referred to as moral hazard, e.g. "The difficulty is the moral hazard
that B firms would give the same false signal,..." (p.271.
61) in a footnote, Rossremarks that oneofthe more soberingexperiences fora student of finance is to explain the
irrelevancy propositions to a corporate treasurer.
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discounts in secondary markets) 62. According to Ross this is not an entirely satisfactory
solution for the matter, because bankruptcy costs are difficult to specify, "particularly
/63
Furthermore, if
when it is in the interest of all parties to simply reorganize the firm.
these costs would be significant, this puts a large burden On the effect of the tax
benefits, which is rebutted by the evidence (Ross refers to Jensen and Meckling).
The other approach to develop an explanation of financial structure is to "take a closer
look at the underpinnings of the Modigliani-Miller theory itself." (p.24-25). By 'underpinnings' Ross refers to assumptions that bear no relationship to casual empiricism or
economic intuition, but only exist in the theoretical minds of (financial) economists.
These assumptions fall into my category of technical assumptions, that only come into
being in the process of building a theory. In the process of constructing theories these
conditions turn out to be mathematically necessary for deriving theorems. Two of the
underpinnings Ross mentions are complete spanning and the alternative behavioural
rule of stockholder unanimity (i.e. firms having monopoly power in financial markets).
.
Another way to look at Ross' distinction between "structural features of the real world
and the "underpinnings of the MM theory" is by separating the explicit from the implicit
assumptions in MM (1958). The explicit assumptions apparently relate to circumstances
that are considered important and that would invalidate the basic MM results, in contrast
to the implicit assumptions. One qualification that should be made concerns time.
Implicit assumptions, i.e. factors that are considered irrelevant at one moment of time,
can beregarded importantsome time later and can become part of standard economic
intuition and be included in the textbooks. Agency problems, including asymmetric
information, provide a good example. The assumption that the market knows the true
return of the firm and values this stream to set the value of the firm was "implicit in the
(MM) irrelevancy proposition" (p.25). The relaxation of this implicit underpinning of the
MM theorem forms the basis of Ross' analysis. In the old terminology of MM, the asymmetric information causes the perceived risk class of the firm to differ from the actual risk
class. This illustrates some of the time inconsistency of the distinction between 'underpinnings' and 'structural features of the real world'. One might say that the feature of
asymmetric information which was'implicit' and merely an'underpinning' in 1958, and
still in 1977, has become nowadays a "structural feature of the 'real world"' and is now
covered in all modern textbooks (already in 1984 Myers and Majluf call information

asymmetry "a fact of life").
In Ross' model the capital structure is used by the manager to signal the true value of the
firm. By changing its capital structure the firm will change its perceived risk class which
reveals the actual one - and thus the stock will be valued according to its real value. The
manager who has private information about the firm's expected cash flows will establish
unambiguous signals about the firm's future, ifa managerial compensation mechanism
-

62} Ross mentions the offsetting differential rates of personal taxation on capital gains and dividends that are
ignored in the MM analysis. As we saw earlier, in the same year Miller analysed this problem

63) Again, Ross mentions an important issue, that will only be dealt with in the literature sometime later (see
section 3.4. f on Haugen and Senbet's argument on informal reorganization).
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gives him the incentive to do so. Ross presents a telling example of such a compensation
scheme. generating an incentive-signalling equilibrium, in the sense introduced in
Spence (1974) (the term signalling was introduced in Spence, 1973) 64.

The essence of this incentive-compensation scheme is that the manager earns a
compensation depending on the perceived value of the firm but also pays a penalty if
bankruptcy would occur later on. The incentive schedule is such that it does not pay for
the manager of an unsuccessful company to signal'successfulness' since, given the high
chance of going bankrupt, the initial compensation due to the higher perceived firm value
does not outweigh the higher expected value of the bankruptcy penalty. In Ross' model
the face value of debt is used to signal the firm's type (successful or unsuccessful).
Successful firms can adopt a higher leverage because their chance of going bankrupt is
that much lower. that the present value of the bankruptcy penalty is less than the higher
compensation that the manager receives based on the 'successfulness' of his firm. Ross
shows that, if the actual amount of debt exceeds the critical amount of debt. the market
unambiguously and correctly perceives the firm to be successful and if the actual leverage is below the critical level it is rightly perceived as an unsuccessful firm. The leverage
signal of high quality cannot be imitated by unsuccessful firms since such managers have
no incentive to tell the truth. In this model, the managerial incentive schedule is obviously crucial for realizing a signalling equilibrium. It is equivalent to a financial claim on
the firm's returns and could be viewed as a derivative security written on the equity or
bonds of the firm. The manager of a firm maximizes his incentive return by choosing a
financial package that trades off the current value of the signal given to the market against
the incentive consequences on that return.
It should be noted that the equilibrium breaks down if managers are allowed to trade in
the financial instruments issued by their own firm. For example, the manager of a
successful firm could then raise his compensation by falsely signalling unsuccessfulness and then purchase his own stock. Moreover, unlike in job signalling models,
in Ross' financial incentive signalling model signalling is relatively costless. One proviso
for Ross' incentive signalling equilibrium is that there are alternatives to financial
signalling, for example a succesfull manager could simply assert his liability of the
bankruptcy penalty if the return falls below a certain level. Therefore, implicit in the
argument is the assumption that monitoring and enforcing the managers' compensation scheme is cheaper than monitoring and bonding an ad hoc assertion of the
managers' liability.
After having placed the above example into a more general framework, Ross presents
some empirical implications of the model. In keeping with most theoretical papers

64) Spence (1974) considered the working of the labour market where education can be used as a signal. He
showed that the inverse relation between signalling cost and true productivity is a necessary condition for a
separating equilibrium in which no employee falsely represents his or her private information. It must be more
costly for a 'low quality' employee to acquire the same level of education as fora'high quality' employee. Spence
showed that education (including the certificates) can be used as a signal in the job market. If applied to Ross'
paper. in case of a signallingequilibrium both managers would give the correct'leverage signal' and neither type
o f manager has an incentive to change signals if the inference drawn by the market is correct.
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before 1980, no references are made to existing empirical studies. He only refers to "traditional view" and intuition, e.g. "That the risk should increase with F (the face value of
debt) is in accord with traditional theory. but that it should also increase with t (the
'successfulness' of the firm) may seem counterintuitive." (p.37). However, Ross does
not seem too confident about his "somewhat paradoxical results", as he stresses that "a
great deal of care must be taken in empirical testing". One reason is that firms must be
ex ante identical (a corner garage cannot signal that its cars have the quality of a RollsRoyce simply by increasing leverage). Moreover, in continuous time. if there are true
bankruptcy costs - and there probably are - the value of a firm will fall with increases in
the debt/equity ratio 65. These effects will counter the initial incentive-signalling effects
and make empirical testing difficult. Moreover, the concluding section discusses
several extensions which are necessary before the incentive signalling model is in a
suitable form for empirical testing. The extensions include interactions between
financing and production decisions and considerations for the effects of taxation and
true bankruptcy costs. "Nevertheless, even rvithout these extensions, the simple incen-

tive-signalling model developed in this paper provides a theory for the determination of
the financial structure of the firm." (p.39). At least, Ross is very honest in elaborating on
the limitations of the empirical implications. But the model is not more limited than
any other model. The only difference is that Ross clearly states that, empirically, his
theorem is a 'possibility theorem'.

Summing up the main empirical implications: although the cost of capital will be
unaffected by the financing decision, the level of debt is uniquely determined: the more
successful the firm, the higher the level of debt (since it signals value) and the higher the
bankruptcy risk. The positive relation between bankruptcy risk and leverage is not
surprising, but the positive relation between risk and 'successfulness' is. It is because
increasing debt brings greater risks that this can be taken as a signal of a more succesful
firm. Consequently, in a cross section, firm value increases as the debt-equity ratio
rises.

To conclude the discussion of Ross' paper, a few comments. We saw that to make debt a
credible signal, Ross imposes a bankruptcy penalty on managers, which makes the
value of the firm increase with leverage. However, as Bhattacharya (1980) pointed out,
the model does not impose any penalties on stockholders or bondholders. As a consequence. an increase in financialleverage means only an increase in shareholder wealth
with no offsetting effects. This gives the stockholders an incentive to offer a side payment to managers to induce them to adopt a debt ratio that is higher than the one that
would provide the correct market signal. The side payment is indistinguishable from
the normal managerial compensation. Thus, there is no mechanism in Ross' model that
would prevent firms from giving false signals to the market. In sum, since the Jensen
and Meckling moral hazard cost of outside equity does not apply very well to diffusely
held corporations and corporate taxes are offset by personal taxation (the Miller equilibrium), by the end of the seventies there were no viable theories to explain the existence of risky debt. One final remark on Ross' model which applies to all the theorems
65) In the model debt/equity must approach infinity if a firm is on the brink of bankruptcy.
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we discussed so far and to all that will come. If theory papers include empirical implications, the functional form of a theoretical model that can be tested is never specified.
The best an empiricist can hope foris the mentioningof'a' positive ornegative relationship between some measure of leverage and some firm characteristic. Moreover, how to
determine leverage and how to measure the firm characteristic is rarely specified.

3.8.b E,itrepreneurial signalling itsing insider holdings, anotlier possibility theorem
The other paper that brought information economics into the arena of corporate
finance research was the signalling paper by Leland and Pyle (1977), where owners
instead of managers are the signalling party. Similar to the other agency papers that we
discussed earlier, non-agency costs are supposed to be absent, in particular taxes and
bankruptcy costs. Consequently, the analysis has the form of a possibility theorem.
Leland and Pyle point out that conflicts of interest are inextricably bound up with informational asymmetry: "Borrowers cannot be expected to be entirely straightfonvard
about their characteristics, nor entrepreneurs about their projects since there may be
substantial rewards for exaggerating positive qualities." (p.371). And because verification of true characteristics by outside parties may be costly or impossible, an unambiguous signal would facilitate the financing of the project. Leland and Pyle argue that
the entrepreneur's willingness to invest in his own project can serve as a signal of
project quality and that the value of the firm increases with the share of the firm held by
the entrepreneur, relative to what he or she otherwise would have held in case of a low
quality project. Moreover, contrary to Ross (1977) it follows from their model that firms
with riskier returns will have lower debt levels even if bankruptcy costs are assumed to
be absent.

The signalling cost incurred by the entrepreneur is the loss of welfare resulting from
investment in one's own project beyond the amount which would be optimal if the true
value of the company could be costlessly communicated. This loss of welfare results
from the fact that the entrepreneur has a suboptimally diversified portfolio, with an
excess of non-systematic risk caused by the large stake in one (his own) company.
Obviously, the assumption of risk aversion underlying the CAPM is essential for incurring any cost of non-systematic risk. The higher the entrepreneur's stake in the company. the higher his loss of welfare due to the excess amount of nonsystematic risk,
thus, the higher the quality of the firm has to be in order to offset these costs of unpriced
risk. Consequently, an increase in specific risk of the project, or in risk aversion of the
entrepreneur, will reduce the entrepreneur's equilibrium equity position. Note, that in
comparison with the Jensen and Meckling analysis of moral hazard cost of outside
equity, this adverse selection analysis leads to opposite results with respect to insider
ownership. In case of the moral hazard cost of outside equity only successful firms can
afford to have a large part of outside equity, while here the entrepreneur's stake in the
company is positively related to the quality of the project.
As in most previous papers. in Leland and Pyle there is also no reference to any empirical results and only once is the realism of an argument asserted. Interestingly, the
argument is based on the realism of the underlying assumption. This paper is more
mathematical than the other papers that were discussed and, not surprisingly, more
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additional assumptions are made that all fall in the category of'special conditions'. For
example: the project's returns are independent of the market returns, or the entrepreneur is not supposed to borrow and lend simultaneously (borrowing will be done
through the firm and lending will be done privately).
One empirical implication of this signalling model is that the proportion of the equity
beingissued in case of an initial public offering is a positive signal of the real value of the
firm and should be positively related to the P/E ratio. A second interesting result is that,
in contradiction to Ross (1977), firms with riskier returns will have lower optimal debt
levels 66.

3.8.c An adverse selection underinvestinent problem and a pecking order
3.8.c. 1 The adverse selection underinvestment problem and its strict implications
An adverse selection model rich in empirical implications, is the Myers and Majluf
(1984) models'. This pioneering paper addresses interactions between investment and
financing decisions and capital structure is designed to mitigate the informational
inefficiencies in the firm's investment decisions. In examining the equilibrium issueinvest decision management is assumed to have more information about the firm's
value than potential investors, which is taken "as given - a fact of life." (p. 189).
Apparently, by 1984, information asymmetry had turned from an'underpinning' into a
'structural feature of the real world' or from an implicit technical assumption into an
explicit ROG assumption. In addition, taxes and other imperfections are assumed to be
absent, which turns the analysis into a typical possibility theorem, as will become
clearer later on. Similar to Myers (1977), the value of the firm is assumed to consist of
assets in place and valuable real investment opportunities. As we will see later, this is a
crucial assumption, without which Myers and Majluf "would have had little to Say"
(p.196). Furthermore, managers are assumed to act in the best interest of the old
shareholders and not to invest in projects with a negative NPV.

The existence of asymmetric information implies that shares can be over- or undervalued. If shares are underpriced, the issue of new shares would benefit new shareholders at the expense of the existing shareholders. The basic idea of the paper is that a firm
will refuse to issue shares to finance a positive NPV project if this NPV is smaller than
the amount by which the new shares are undervalued. For example, if an investment
requires $50 million but in order to raise that amount the firm has to issue shares that
are really worth $60 million, it will only go ahead if the NPV of the project is at least $10
million. Thus, because of precontractual asymmetrical information, the firm could pass
up a valuable investment opportunity. The essence of the rational expectations
66) Risk is defined in terms of the variance of the returns. See the original paper for

a

furtlier discussion of this

proposition (p.381-382).
67) Myers and Majluf themselves distinguish agency, signallingand adverse selection. Apparently (and similar to
for example liarris and Raviv, 1991) theyuse the term'agency' for one subcategory of agency costs. namelyproblems of moral hazard with hidden action. Although Myers and Malluf present an adverse selection model, they
repeatedly talk about the "conflicts of interest between old and new shareholders" Ce.g. p.195).. Once more, this
sliows that the concepts of'adverse selection', 'signalling' and 'asymmetric information' are wrongfully associated exclusively with problems of asymnietric information. while 'moral hazard' and 'agency' are often unjustly
connected solely to conflicts of interest. Asymmetric in formation and conflicts of interest go hand in hand, they

are inseparable.
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equilibrium in Myers and Majlufs model is a trade-off between the level of
underpricing (i.e. the wealth transfer from old to new shareholders) and the NPV of the
investment opportunity. This is an interesting result, for it means that the decision not
to issue signals good news as it indicates that the stock is undervalued. Alternatively, the
decision to issue conveys bad news (namely, oven'alued shares and no valuable investment opportunities), or at least less good news (the undervaluation of the old shares is
less than the NPV). This signal affects the price investors are willing to pay for the issue,
which in turn affects the issue-invest decision. If the firm finally decides not to issue
and, thus, not to invest, positive NPV projects are passed up and the value of the firm is
reduced (in the paper a numerical example is presented that illustrates the above
sketched adverse selection underinvestment problem). Note that this is the second
underinvestment agency problem that we have discussed. The Myers (1977) underinvestment problem was caused by moral hazard, whereas in this model precontractual
information is unequally divided.
An important implication of the above analysis is that "the firm never issttes equity. lf it
issues and invests, it always issues debt" (Myers and Majluf, 1984, p.208) since the lemon
problem will ultimately cause the share price to collapse when shares are issued. One
obvious way to avoid this 'financing trap' is to have financial slack (cash on hand,
marketable securities and the amount off default-risk-free debt the firm can issue)
available. Yet if all this slack has been used up and all profits have been retained and
more money is needed, it is better for firms to issue debt rather than equity. Defaultrisk-free debt is as good as internal funds but even if default-risk is introduced debt
should be preferred to external equity. Because the risk of debt is smaller than that of
equity, due to the priority claim of debtholders over shareholders, the lemon problem
of (undervalued) shares will be smaller relative to that of bonds. Since in Myers and
Majlufs model there is no limit to the issuance of bonds, i.e. the safest security, firms
will only issue debt, and never equity.
Before turning to the other empirical implications we should take a better look at two of
the underpinnings of the paper in order to put the implications into their proper
perspective. First, a crucial feature of the model is that the issuance of any security
consists of a joint, but partial, claim on two separate goods. When issuing equity or debt,
the firm does not sell a single good but two partial claims, one on the assets in place and

one on the new project. The seller throws away one of them (the new project) if the price
for the other is too low, which means that neither of the partial claims will be sold. Myers
and Majluf argue that without this more complex structure the paper would have had
nothing more to say than Akerlof (1970), apart from noting that securities can be lemons
too. Asymmetric information restricted to investment opportunities never prevents a
stock issue. It is claimed that without asymmetric information about assets in place.
equity is always issued when the firm has a positive NPV opportunity. The worst that
could happen is that the old stockholders lose (part of) the positive NPV of the investment project. This suggests that some firms would be better of splitting assets in place
away from growth opportunities. Stockholders are better off ex ante holding two firms
rather than one, providing that the spinoff does not reduce the values of the distributions associated with both claims. On the other hand, if a firm has no investment
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opportunities, then we are in Akerlofs world and "things break down totally". Stock will
never be issued because old shareholders will always lose some of their wealth.

Although it is not explicitly stated in the paper, the claim that "asymmetric information
restricted to the investment opportunity never prevents a stock issue" results directly
from the assumption that negative NPV investments are never undertaken. Given this
assumption it is stating the obvious to say that if the assets in place are fairly priced all
investment opportunities will be undertaken and externally financed, irrespective of
their undervaluation. However, in the more realistic situation that the market does not
know whether the investment opportunity has a positive NPV or not, asymmetric in formation restricted to the new project would always prevent a stock issue since this re'presentsthe caseofthe marketbreakdown analysedbyAkerlof. Therefore, I would argue that
not the fact that the firm sells a partial claim on two goods, but the assumption of nonnegative NPV projects, is the main reason that the marketdoes notbreak down and that
equal information about the assets in place always leads to undertaking the new project.

Another crucial, although not straightforward. assumption underlying the entire analysis is that the old shareholders are passive and do not adjust their portfolios in response
to the firm's issue-invest decision. If shareholders are supposed to be active, the loss
that arises when a firm passes up valuable investment opportunities could be avoided if
old stockholders would buy and hold the new issue. The underinvestment problem
would then vanish as existing shareholders could never lose. However, portfolio
considerations, such as loss of diversification and limits to personal wealth will prevent
them from completely buying all new issues. But there is more to it. The same portfolio
motives that would prevent them from completely buying a new issue sliould prompt
them to sell part of their shares if a firm uses its cash to undertake a new project with a
positive NPV. Consequently, the firm's investment decision is independent of whether
cash starts out in the shareholders' bank accounts or the firm's. The choice between
debt and equity financing should not matter either, because old shareholders would
buy part of the debt issue and sell some of their shares. Thus, the MM irrelevance
proposition is obtained, in which all the action comes from the firm's decision to invest
and the 'pecking order story' breaks down. The model's empirical implications change
dramatically if old shareholders would trade and the preference for internal financing,
or foi debt over equity issues, could no longer be explained.
The unrealistic assumption of passive old shareholders could be less harmful than Myers
and Majluf suggest, because it also assumes that old shareholders are insiders and have
the same information as management. In reality, the information gap between public
(atomistic) old shareholders and new shareholders may be negligible (in contrast to the
informational differences between real insiders and outsiders) 6,8. It is the separation of
ownership from professional management that naturally creates asymmetric
information, not between shareholders and potential (atomistic) shareholders.
However, this argument is notdiscussed in the paper. Instead, Myers and Majlufmention
68) 11]sider trading by managers would be profitable but is ruled out since managers are supposed to maximize

he existing shareholders' wealth. This is of course a much more crucial, and empirically hazardous. assumption.

c
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anotherargumenttojustifytheassumptionofpassiveshareholdersformostofthepaper.
namely that "the 'passive investor' assumption gives a variety of interesting hypotheses
about corporate financing." (p.215}. This remarkis interestingin two respects. Firstly, the
realism oftheassumptions is secondaryto the'interestingness' ofthe theorem, as we saw
with the MM irrelevance theorem. Moreover, the logical fallacy is made of deducing the
truth ofthe antecedent from the truth ofthe consequent: out of three statements yielding
substantially different empirical predictions, the one about the 'passive investor' "leads
at this stage of the empirical race, because it explains why stock prices fall, on average,
when firms announce an equity issue." (p. 189}. Secondly, 'interestingness' is now
defined in terms of plausibility and empirical relevancy of the theorem, contrary to the
MM tlieorems. The MM theorems were interesting because they were counterintuitive
and contradicted empirical evidence and an economist's everyday experience.
Unlike most of the papers prior to 1980, Myers and Majluf discuss, albeit shortly, some
existing empirical evidence. The evidence mainly concerns the negative announcement
effect of equity issues. But foremost, the authors make use of casual empiricism and
common knowledge to back up empirically their "story", for example "Managers... they
""
typically say: ... , fact of life", "this passive-stockholder assumption may be controversial" and "The intuition that stock issues confirm the existence of positive-NPV
projects ... (must therefore be rejected if our model is right.)". In a postmodernist way,
notonly Myers (1984),as was mentioned insection 2.6, butalso Myers and Majluf (1984)
present their model not as a theory, but as "one of many possible stories about corporate
finance.", which, moreover, depends "on the specific assumptions of our model and
may not follow in other contexts." (p.220, italics added). This strongly supports my
metastory in section 2.7, which states that since the introduction of agency merely
possibility theorems have been built, not encompassing theorems. And for each
(unique) firm, in each situation, a different set of possibility theorems applies simultaneously. This view underlying my metastory is boosted by the curtain line of the paper:
"A full description of corporate financing and investment behaviour will no doubt
require telling several stories at once.".

On the one hand Myers and Majluf seem very realistic and open when they frankly
admit that they are telling just one out of many possible stories. However, there is also
another side to the coin. Myers and Majluf adopt an immunization strategy. By relativizing their results their story can escape from any falsification or lack of empirical
verification. From a methodological perspective this can be a very hazardous development, especially because'story telling' and inventing new possibility theorems seem to
be characteristic of theory development in corporate finance since the middle of the
1980s. One driving force could be postmodernism, as mentioned in the previous
chapter. Another stimulant could be the rise of game theory which facilitates telling
stories and playing games. As a third factor, one could mention the lack of a new
paradigm, since the old one seems to be degenerating.

Summarizing, the main empirically interesting implications ofthe paperare the following:
a) It is 'better' (i.e. minimizing agency costs caused by adverse selection-underinvestment problems) to issue safe securities (e.g. debt) than risky ones (e.g. equity), but
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the best way of financing is to raise equity by retention of profits.
b) Firms that have no option but to issue risky securities may sometimes have to forego
good investments. The ex ante loss in value increases with the size of the required
(equity) issue.
Firms should not pay dividends if they have to recoup the cash by selling stock or
some other risky security.
d) Upon the announcement of an equity issue to finance new investments, the stock
price will fall, which is in the interest of the existing shareholders (since the NPV of
the new project is higher than the undervaluation of the stock).
c)

Paradoxically, the model thus gives the first theoretical rationale for a stylized fact that,
according to the same model, could never exist. All theories we discussed so far cannot
be falsified since "theory is rarely informative about functional forms." (Maddala, 1988)
and statistical methods have to be used to choose the functional form. At best, a positive
or negative relationship between two general notions is suggested. Myers and Majlufs
model, on the contrary, make one very precise prediction: firms will never issue equity.
Unfortunately, this theorem is falsified almost daily. Nevertheless, the story has become
very popular and, for example, Harris and Raviv (1991) talk about the "pioneering work"
of Myers and Majluf. Again, the evidence shows that not only the irrealism of the
assumptions but also the empirical 'non-sense' of a theory does not jeopardize the
success, let alone the existence, of a theory. Moreover, even a theory that contradicts
itself (the theory predicts x (share issue) will never happen and then predicts that y
(negative abnormal return) will happen if x occurs) can survive the double blind referee
system and become a great success.
3.8.c.2 What is really going on, a modified version of the pecking order story
In his presidential address, Myers (1984) not only labeled the main empirical implica-

tion of Myers and Majluf (1984) the pecking order theo,y, he also called it a dynamic
story which formed a contrast to the conventional static trade-off hypothesis in which a
firm's optimal debt ratio is viewed as determined by a trade-offof the costs and benefits
of borrowing. The pecking order hypothesis existed as a stylized fact long before 1984.
Moreover, Donaldson (1961,1969), in his studies of the finance practices of a sample of
large corporations observes that "management strongly favoured internal generation
as a source of new funds even to the exclusion of external funds except for occasional
unavoidable 'bulges' in the need for funds." (p.67). And if external funds were needed,
they rarely thought of issuing stock. Before 1984, however, the manifest empirical
evidence regarding the pecking order was sent to Coventry by the neoclassical capital
structure theory because it couldn't be explained. Myers proudly remarks that, finally,
pecking order behaviour can be incorporated in the neoclassical framework since he
(and Majluf) had shown that such financing behaviour did not go against shareholder's
interestm. Before 1984 the pecking order behaviour was only recognized by writers who
accepted the 'managerial view' of corporate finance. who "interpreted the reliance on
69) The disregard of the empirical evidence on pecking order behaviour because neoclassical capital structure
theory was not able to give a proper explanation was stated succinctly by Baskin (1989): "Now it is possible to

provide peaking order with a rational theoretical basis, and there seems no longer any reason to ignore tile
manifest empirical evidence." (p.33, italics added).
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internal financing as a byproduct of the separation of ownership and control: professional managers avoid relying on external finance because it would subject them to the
discipline of the market." (Myers, 1984, p.582).

It is striking to notice that the disciplinary power of normal neoclassical theory even
makes people ignore empirical evidence and stylized facts: "I used to ignore the pecking
order story because I could think of no theoretical foundation for it that would fit in witli
the theory of modern finance." Cp.582) m! Kuhnian 'normal theory' not only makes
people look for verification instead of falsifications, but even makes people knowingly
turn a blind eye to the real world. the world that the official methodology wants to
explain, and even predict (see also footnotes 69 and 70). One other feature of the
disciplining and narrow-minding character of 'normal science' is the distinction between itself and the rest of science. As we will see later, what Myers here calls with
patronizing kindness the "managerial view of corporate finance", models which "cut
tlie umbilical cord that ties managers' acts to stockholders' interests." (p.576), is what
underlies Jensen's famous free cash flow theory which was introduced two years later.
Myers' distinction between static trade-off and dynamic pecking order stories has
become rather popular and is often regarded as a real dichotomy. In my view, however,
there is no dichotomy as the Myers and Majluf story is just another agency cost of
(external) financing. One could tell a pecking order story for every cost of outside
equity. or debt for that matter. As soon as only the cost of either debt or equity is taken
into account, a pecking order emerges. For example, if one only considers the Iensen
and Meckling moral hazard cost of outside equity, a firm will start with internal
financing because there are no costs involved whatsoever, followed by debt (because of
some transaction costs) and finally ends with external equity. This would even be a
more convincing theoretical rationale, in so far that outside equity is then merely costly,
but not impossible. In the agency era of possibility theorems any (pecking) order can be
theoretically justified and everyone can tell his or her favourite story. In fact, Myers
(1984) frankly admits that the main purpose of a theory or story is to "find the idea
entirely plausible, at least as a description of typical behaviour".

Although Myers relies on plausibilism, stylized facts and casual empiricism, he also
recognizes the danger, but only when it suits him: "Well. the (static trade-off) story may
be moderate and plausible, but that does not make it right. We have to ask whether it
explains firm's financing behaviour. If it does, fine. If it does not, then we need a better
theory before offering advice to managers." (p.589). Not only does this argument suit
him well, but it primarily has a rhetorical function. To state that a theory does not
"explain" (but merely'describes'?) seems to be a very serious accusation, but it is in fact
an empty statement when the meaning of such profound words is not specified (is there
really a difference between explaining and describing?).
frank about it, one could maybe say that not even the official methodology is Popperian, as
can be illustrated byanotherquotation: "Of course. thepecking orderhypothesis can be quicklyrejected if werequire it to explain everything. There are plenty of examples of firms issuing stock when theycould issue investment-grade debt. (But when one looks at aggregates. the heavy reliance on internal finance and debt is clear.) "
70) Since Myers is so

(p.582).
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Nevertheless, based on plausibilism, stylized facts etc., Myers (1984) finally presents
what he thinks "is really going on", a "modified pecking order story":
1) Firms try to avoid issuing common stock or other risky security;
2) They set target dividend payout ratios;
3) The firm finances with new borrowing but tries to keep it safe a) to avoid costs of
financial distress and b) to maintain financial slack in the form of reserve

borrowing power (=issuing safe debt);
4) The firm turns to less safe securities: secured debt, convertibles and finally equity,
only as a last resort.
One important implication of the pecking order story. which will also be tested in
chapter 5, is that a less profitable firm with growth opportunities will end up with high
debt ratios, and vice versa.
3.8.c.3 A partially encompassing theorem building on the underinvestment problem
Before closing this section on adverse selection problems in capital structure theory,
should mention Narayanan (1988). He provided proof that the Myers and Majluf
model holds under more general conditions. Narayanan's model is therefore a textbook
case of a partial encompassing theorem. It incorporates in particular Myers and
Majluf's analysis based On the strategy of domain expansion. As we have seen, their
model is based on the assumption that there is informational asymmetry, not only
concerning the proposed project but also with respect to the assets in place. Narayanan
shows that only informational asymmetry concerning the new investment opportunity
is needed to justify a pecking order. Moreover, in Myers and Majlufs paper, with
respect to the new project debt is risk free from the insider's perspective since they
know the true cash flows and all projects have positive NPV's. In equilibrium the
outside investors also recognize this and hence, debt is always risk free. 1n his model
Narayanan relaxes this assumption and debt is risky in his model because shares can
also be overvalued. However, the other side of the story is the introduction of the
assumption that firms with potentially unprofitable projects do exist. It is the presence
of such firms that makes risky debt more attractive than outside equity. The main
empirical iinplication of Narayanan's model is that issuing safe securities (e.g. debt) is
better than issuing risky ones (e.g. equity) and internal financing is the very best. With
risk-free debt no lemon would enter the market. Moreover. when equity is issued the
stock price will fall as any project financed with external equity is viewed as a lemon.
1

Recently, Dybvig and Zender (1991) argued that MM irrelevance is still valid for all
adverse selection models. They showed that optimal contracts with managers could
completely resolve the adverse selection underinvestment problem. This implies that
Myers (and MajluD (1984) and Narayanan (1988} implicitly assume that such contracts
are ruled out. One strategy to further build on Dybvig and Zender would be to analyse
tlie limitations to optimal contracting and thus re-install the issue of adverse selection

in capital structure theory.

3.9 Other moral hazard possibility theorems
As mentioned in section 3.5 most of the agency theorems in capital structure concern
problems of moral hazard. Moreover, except for the Jensen and Meckling paper, all
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agency models are possibility theorems as none of them incorporates all available
knowledge to date. At best. a paper analyses a partial encompassing theorem. In this
section some of the most important and interesting moral hazard possibility theorems
will be discussed.

3.9.a Bankmptcy costs and the role of non-capital stakeholders
An important category of capital structure theory concerns interactions between a
firm's financing decisions and those of non-capital contributors. The initial paper in
this category is Titman (1984). Titman ignores taxes and all the agency costs we
discussed before, and thus presents another real possibility theorem. His analysis
focuses on customers who can suffer iiicreased maintenance costs if the firm liquidates-1.
These agency costs are transferred to the shareholders in the form of lower prices. A
value-maximizing firm has an incentive to liquidate if and only if the liquidation value
(VL'q) exceeds the going concern value (V) plus the liquidation costs iinposed on the
customers (C). However. this policy is time-inconsistent since ex post, after the firm has
transacted with its customers, tlie firm will want to liquidate as soon as the V ,41 > V. In
order to avoid these agency costs the firm must preposition itself 72. Implementing the
optimal liquidation policy would be straightforward if it were costless to write and
enforce state-contingent contracts. Bondholders and stockholders would then specify
that stockholders make decisions that optimize the total value of bonds and stock and
prevent the firm from agreeing to continue operations in the state of nature in which
the optimal policy prescribes liquidation (e.g. liquidate when VL'q > V even when the
value of debt exceeds VL,q). The stockholders should also write contracts with the
customers specifying under which conditions liquidation is permitted in order to
guarantee the optimal policy (i.e. liquidate if V iq> (V + C)) or specify a state contingent
penalty which the firm pays its customers in case of liquidation or, as Haugen and
Senbet ( 1987) suggest, give the customers a claim on the liquidation value to the extent
of their added costs.

However, state-contingent contracts are expensive to negotiate, administer and
enforce. Titman argues that capital structure can be used to commit the shareholders to
an optimal liquidation policy. Capital structure should be set so that
a) stockholders never wish to liquidate when they are in control (i.e. the firm is
not in bankruptcy) and bondholders always want to liquidate the firm when it is

bankrupt and
b) the firm is only bankrupt in those states ofnature where VL,q -C>V.
Consequently, when moral hazard agency costs as imposed by customers are high, the
liquidation value should exceed the operating value to a greater extent and therefore
leverage must be relatively low. This leads uS to the main testable cross-sectional
implication of the paper, that firms (such as computer and automobile companies) that
can impose high costs on their customers and business associates in case of liquidation
will choose capital structures with relatively low debt/equity ratios. Based on Titman's
71 1 'fitman's analysis also applies to moral hazard problems with other non-capital stakeholders. in particular
workers and suppliers witli job specific capital who suffer search and retooling costs i f a firm would liquidate.

72) Prepositioning can be thought of as either

a

state-dependent bonding activity or as making

a

state-contin-

gent pre-commitment.
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theory it could also be argued (see Titman and Wessels, 1988) that for unique firms
which impose high costs on their employees and suppliers, leverage should therefore be
low in order to make the right liquidation decision. However, as we saw earlier. in a
world without agency costs Haugen and Senbet (1978) have shown that bankruptcy
costs are irrelevant for capital structure decisions as they can be avoided via an informal
reorganization. Titman's results would vanish if Haugen and Senbet's analysis would
also hold in the context of agency problems. The solution to this matter will be offered in
the next section.

Titman also does not refer to any empirical research to support his theory, except for
two articles mentioned in the last paragraph of his paper that find statistically
significant differences in leverage between industry groupings 13. What is even more
surprising, however. is the fact that nowhere in the paper is there any reference to the
plausibility, the conformity with any stylized fact or casual empiricism.
3.9. b Neutral mutation strikes again, tlie irrelevance of bankruptcy costs in an agency
context

In section 3.4.f we discussed a " fascinating and intriguing" CRoss et al., 1990) paper by
Haugen and Senbet (1978) who employ arbitrage arguments to show that, in a wellfunctioning capital market, bankruptcy costs are an insignificant determinant of a
firm's capital structure. Financial distress causes debt to be costly, either because it is
costly to have a firm legally declared bankrupt, or the costs result from suboptimal
investment and operating decisions that may be induced by the agency problems
associated with financial distress (e.g. the Myers (1977) underinvestment problem).
Haugen and Senbet also pointed out that the decision to liquidate. and its associated
costs, can be separated from the event of bankruptcy. However, their paper was written
in a pre-agency context and agency problems of moral hazard or adverse selection are
likely to invalidate their results.

Surprisingly, Haugen and Senbet (1988) generalize their (1978) results in the light of
agency problems that could potentially impede a pure market solution 74. When
discussing Haugen and Senbet (1978) I already mentioned the potential free rider
problems that occur in an informal reorganization caused by a blockage of any party to
capture the arbitrage profits 75. After all, all the existing security holders have the incen-

73)

Titman comments that this finding is consistent "with almost any theory of capital strilcture imaginable".

(I).150).

74) Earlier. Fama (1978) argued that arbitrage arguments similar to Haugen and Setibet (1978} would apply even
i f there exist moral hazard agency problems, since the firm will be disciplined by the capital market to maxiniize
the combined values of debt and equity. Firms have clear-cut incentives toevolve mechanisms to crediblyassure
policies of forthrightness in order to avoid the jensen and Meckling agency costs of moral hazard. Fama argues
that, even in a multiperiod world, this might not be so difficult since firms "continually have opportunities to
behave in ways that reinforce their credibility." (p.284). The reason is that if the firm does not follow a first-best
strategy, it pays for outsiders to acquire the firm and then switch to this strategy. This is exactly the arbitrage argument of Haugen and Senbet (1978).

75) A similar free rider problem was originally analyzed by Grossman and Hart (1980}. There it was associated
with takeover processes where free riders might block discipline of management by the capital markets. To
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tive to not tender their lioldings since they can all potentially capture the gains of eliminating bankruptcy. Nevertheless, in a well-functioning capital market with an (almost)
horizontal demand curve and a high degree of competition outsiders will offer prices
that pass all but an infinitesimally small fraction of the benefits of informal reorganization to the existing security holders 76. However, every bondholder has an incentive to
'hold out' in the hope that some of the other bonds will be repurchased, because the
payoff on each of the remaining bonds is higher. Haugen and Senbet argue that by
including 'simple' provisions in the financial contracts held by bondholders and stockholders (corporate charters and bond indentures) the residual incentive to free ride can
be discouraged in several ways (tliey give various examples, p.30-31). Consequently,

informal reorganizations are still relatively cheap and will prevent bankruptcy as long
as the liquidation value is smaller than the operating value of the firm.
Haugen and Senbet contend that the empirical evidence of Altman (1984) on high
indirect bankruptcy costs is invalid since he confused the costs o f liquidation with the
costs associated withbankruptcy(adeclineinsalespriortothe eventof bankruptcy) and
even exaggerated the costs associated with liquidation. In addition, the theoretical
analysis ofTitman (1984) is argued to be invalid. They show that Titman confuses bankruptcy with liquidation. The ability to avoid bankruptcy by informal reorganization
through financial markets effectively breaks any link between bankruptcy and
liquidation, even in a world with potential freeridership. For example. if the promised
debt payment exceeds the liquidating value, bondholders will take over and liquidate in
keeping with the 'selfish liquidation policy' (liquidate when V iq > V). Consequently,
Titman's main result would also be invalidated. It is impossible to use capital structure
as a prepositioning mechanism to control the incentive problem of the agency relationship with customers and other third parties. In this respect 1 Iaugen and Senbet's analysis
differs from Fama (1978), wlio argues that a first-best solution is feasible (see footnote 74).

Although bankruptcy costs should play an itisignificant role in the operation and valuation of a levered firm, another class of agency problems, to wit, risk incentive problems
(e.g. the risk shiftingmoral hazard problem as discussed by Jensen and Meckling. 1976),
may block an effective market solution. Haugen and Senbet argue that a wellfunctioning market is powerless to block the incidence of the agency cost associated
with the risk incentive. I f the firm can continuously alter its risk by changing the nature
of its production function, it will move to an optimal risk level and incur the optimal
agency costs of equity. In doing so it maximizes the value of the firm and eliminates the
arbitrage profit associated with informal reorganization. However, in a series of papers
(Barnea,) Haugen and Senbet (1979. 1981,1985,1986) show that management can still
be disciplined without cost through complex contracting in the form of call provisions,
conversion privileges, or executive stock options under many reasonable conditions
(which helps to rationalize the existence of these complex forms of securities).

discourage freeridership Grossman and Hart suggeste.d various ways in wliich corporate charters may give new
shareholders the right to expropriate wealth from remaining old shareholders.
76} The same argunient underlies the concept of 'fair pricing', including the zero NPV investments for all investments in financial markets; positive NPV's go to the 'old' securityholders.
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Giammarino (1989) addresses the question whether financial distress-related costs can
be avoided through a costless reorganization. Based on the analyses from Haugen and
Senbet (1978,1988) Giammarino models the resolution o f financial distress as agame o f
incomplete information played by a firm and its creditors. He eliminates the earlier
mentioned free rider problems which are inherent to an inforinal reorganization by
assuming only one shareholder and one debt holder! Under some specific conditions
Giammarino is able to extend the argument of Haugen and Senbet to a world,vith
asymmetric information; debtholder and equityholder will agree to an informal
reorganization of the firm. Yet in some cases it may be rational for firms to incur significant deadweight costs in the resolution of financial distress. The main assumptions that
give rise to this result are the existence of asymmetric information and of judicial
discretion that allows courts to impose a reorganization on the claimants of a firm. I f
the debtholder would rather appeal to a costly arbitrator than trust the equityholder to
present an appropriate reorganization, private information interferes in the efficiency
of ex post recontracting.

Recently Selenderand Zou (1993) have identified asufficientand necessary condition for
complex securities to resolve the agencyproblem under limited liability. Namely, it is the
absence o f a so-called 'underlying asset constraint'. This analysis extends Haugen and
Senbet's results to a more realistic framework where the limited liability law prevails.

Haugen and Senbet (1978, 1988) are the only papers that derive new/other theorems
based on the same set of conditions that was used in other articles. In their analysis they
do not refer to any empirical research, neither to plausibilism, stylized facts, or casual
empiricism. Which is not surprising, since their results are in sharp contrast to castial
empiricism and conventional wisdom. After all, every day firms do go bankrupt, some
of which continue their operations afterwards (e.g. DAF). Probably it is costly to negotiate, administer, monitor and enforce state- contingent contracts and, moreover,
contracts are incomplete. Furthermore, maybe the complex forms of securities that
should mitigate the risk shifting problem are even too simple.
Finally, in spite of the apparent soundness of their arguments. Haugen and Senbet
(1978,1988) are very scarcely referred to. Moreover. many analyses of capital structure
rest on the argument that financial distress generates significant deadweight costs
which are balanced in equilibrium by the tax advantage of debt. At least Giammarino
(1989) is also surprised by this: "Despite this argument (Haugen and Senbet's costavoiding reorganization), costly financial distress is a common assumption in financial
economics."(p.26). The fact that their basic result (the impossibility of bankruptcy) is
empirically falsified on a daily basis can be no reason. since the same goes for MM
irrelevance, 100% debt, Myers and Malluf 'no equity issues' and many other famous
theorems. The reason for ignoring the 'irrelevancy of bankmptcy result' is probably
complementary to why Myers and others did not pay any attention to the empirical
pecking order for so many years. Pecking order behaviour was ignored because of the
lackof any theoretical rationale and, in spiteof the realism of the assumptions used. the
irrelevancy of bankruptcy is ignored because the theorem seems empirically false and
contradicts an economist's casual empiricism. Accepting the Haugen and Seribet
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results means throwing away the intuitively most appealing theoretical argument for
explaining an optimal capital structure. This view can be supported by, for example,
Harris and Raviv (1988): "The main long-run theories (of capital structure) are based on
taxes and bankruptcy costs." (p.56, italics added).

3.9.c Tlie disciplining role of debt
3.9.c. 1 Debt as a bonding device

Jensen and Meckling (1976) do not consider any direct advantage of debt financing.
Debt financing can be 'advantageous' only because equity financing is costly because it
leads to excessive perk consumption. The first direct benefit of debt financing was
pointed out by Grossman and Hart (1982) who start with the Jensen and Meckling
nioral hazard problem of outside equity and suggest that high debt levels could be used
by the managers as a precommitment or bonding device. If bankruptcy is costly for
managers because they lose benefits of control, their reputations, or the enjoyment of
other perquisites associated with their position, high leverage creates an incentive for
managers to diminish the tendency of excessive perk consumption because of the
increased threat o f bankruptcy ". If the benefits managers receive from the firm are lost
in the event of bankruptcy, high leverage will induce them to work harder in order to
avoid bankruptcy (and thus maximize profits) 78. Consequently, if management issues
debt, then shareholders will know that it is personally costly to management not to
maximize profit (because managers would sacrifice their perquisites when the firm
goes bankrupt). Hence, the market will recognize that profits will be higher and the firm
will have a higher market value. Thus, Grossman and Hart's model predicts a positive
relationship between leverage and the firm's market value. Therefore, to the extent that,
for whatever reason, managers would like their firm to have a high market value. they
may wish to issue debtn.
The positive relationship between leverage and the firm's market value is similar to the
prediction made by Ross (1977). Yet the underlying principal-agent mechanism is
essentially different. Grossman and Hart consider the issuing of debt as being an
example of precommitment or bonding behaviour, whereas Ross' prediction was based
on a signalling equilibrium. In Ross' model the market does not know the real quality of
the firm and the manager uses the amount of leverage to signal its quality. In Grossman
and Hart the market knows the agent's characteristics (perk consumption) and the
management bonds itself to act in the shareholder's interest. In other words, a bonding
equilibrium involves agents communicating their endogenous intentions (e.g. the

77) Other ways to reduce the incentive problem associated with pork consumption are. for example, salary
incentive schemes (profit sharing arrangements or stock options) or corporate charters which permit and to
some extent might encourage takeover bids.
78) This argument illustrates what I would call the time-inconsistency problem in the choice o f capital structure.

It would be optimal to have less debt ex ante, before the stakeholders have formed their attachment to the
company. But once the firm-specific itivestments are made and employees, the management etc. have
committed their human capital it is better to increase leverage to secure a bargaitiing advantage.
for managers to want to increase the firm's market value are a) their salaries may depend on
it; b) the probabilityof a takeover bid will be smaller; c) the higher the market value of the firm, the more capital
the managers can raise, the more perquisites they can consume.
79) Possible reasons
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voluntary willingness to work hard), whereas a signalling equilibrium involves agents
communicating their exogenous characteristics (the given successfulness of the
company the agent represents).

As we just saw, the disciplining role of debt in Grossman and Hart (1982) concerns
leverage as a bonding device. Maybe even a more straightforward disciplining role of
debt would be the monitoring function of debtholders. If leverage increases, creditors
will possibly be more inclined to closely monitor firms, because of the increased threat
of bankruptcy. This willlead to less perk consumption and thus limit the agency costs of
free cash flow (maybe even the risk shifting behaviour will be mitigated). This argument
implies the same positive relationship between leverage and firm value as in Grossman
and Hart's paper. However, maybe one would like to differentiate between bankdebt
and bondholders since the monitoring of banks will be stronger than the monitoring by
atomistic bondholders (the monitoring role of bondholders could be relatively less
because offree rider problems and direct monitoring costs, even in the case of trustees).
Therefore, a positive relation between leverage and only bankdebt would be predicted.
Obviously, the argument could be extended to all stakeholders who have an incentive to
monitor the firm, such as suppliers, customers, workers, etc. By monitoring and
disciplining the firm they reduce the overinvestment problem of discretionary free cash
flows controlled by managers.

Titman and Wessels (1988) suggest that Grossman and Hart (1982) would predict a
negative relation between assets in place (assets that are collateralizable) and leverage.

Titman and Wessels argue that the agency costs associated with free cash flows (excessive perk consumption) will be higher for firms that have less assets in place, since
monitoring the capital outlays of such firms probably is more difficult. This would
imply that firms with less collateralizable assets may choose higher debt levels to limit
their managers' perk consumption because of the closer monitoring by the banks (or
bondholders). Although the argument seems reasonable and is in the same spirit as my
argument in the last paragraph, it can not be based on Grossman and Hart (1982}, as in
their model debt is a bonding device and does not have a monitoring function.
3.9.c.2 Overinvestment and the bonding and monitoring role of debt in reducing jtee
cash flows
The main argument in Grossman and Hart (1982) is that debt can be used to discipline
management, who derive perquisites from investing all available free cash flows 80.
Although Jensen (1986) doesn't refer to Grossman and Hart, their argument is also the
focus of Jensen's 'free cash flow theory'. Assuming that managers have the incentive to
increase their power by growing beyond the optimal size, they will prefer internal
financing in orderto avoid the monitoring of the capital market which occurs when the
firm must obtain new capital 81. In other words. there is an overinvestment problem
80) Jensen ( 1986) defines free cash flow as "the cash flow in excess of that required to fund all projects that have
positive net present values when discounted at the relevant cost of capital" Cp.323).
81) This argument is also very much in the spirit of Donaldson (1984) who argues that managers don't maximize
shareholder wealth but aim at maximizing 'corporate wealth' Ii.e. "the corporate purchasing power available to
management for strategic purposes during any given planning period", p.3).
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associated with equity financing. Payouts to shareholders would reduce the resources
under managers' control and would force them to incur the disciplinary force of the
capital markets when obtaining new capital. Yet dividend payments cannot be used to
bond managers' promise to pay out future cash flows, such promises are weak because
dividends can be reduced in the future 82. On the other hand, debt is less forgiving than
equity and debt does enable managers to effectively bond their promises to pay out
future cash flows, as they give debtholders the right to take the firm into bankruptcy
court if they do not maintain their promise to make the interest and principal payments.
Consequently, debt can substitute for dividends, Jensen argues. Although debt has an
important role in motivating managers and their organizations to be efficient, Jensen
recognizes that with an increase in leverage the usual agency costs of debt rise, including
bankruptcy costs. The optimal debt/equity ratio is the point where the marginal costs of
debt just offset the marginal benefits. At that point equity value will be maximized.

The control hypothesis of debt does not imply that debt issues will always have positive
control effects. Jensen's control function of debt will be more important in organizations that generate large cash flows but have low growth prospects, and even more
important in organizations that must shrink. Alternatively, growing firms with profitable investment prospects but no free cash flow, will not only be disciplined by product
and factor markets but also by financial markets as they regularly have to issue securities to finance their growth. Although the 'free cash flow' story has many empirical
implications, this is the only implication that relates the level of debt to a characteristic
of a firm. Most of the implications concern leveraged buyouts, going private
transactions and mergers. Each of these transactions creates a new organizational form
that is better able to control the agency cost of free cash flow.

In commenting on Jensen's paper it could be said that the benefits of debt in reducing
free cash flows are in fact based on both monitoring an bonding arguments which have
not been clearly separated in the analysis. Moreover, both equity and debt can each be
used asa monitoring as well as abonding device but in case of debtthe bondingmechanism mightbe stronger. After all, payouts to shareholders and bondholders both reduce
the resources under managers' control and increase the chance that they have to incur
the monitoring by the capital market when they need new funds. Furthermore. not only
debt creation bonds managers' promise to pay out future cash flow but also does
equity. Although a company cannot be declared bankrupt when dividends are passed,
listed firms can not freely choose their dividend policy and there are generally high
signalling costs involved in reducing dividend payments.
Jensen's free cash flow theory has become very popular and has some striking similarities with other influential papers we discussed. He uses no mathematics whatsoever.
The argument has strong intuitive appeal and is rich in its empirical implications, but
does not refer to any empirical studies, only to stylized facts and casual empiricism.
Moreover. Jensen uses some noteworthy rhetorics. For example, the usual phrasing to

82) The fact that capital markets punish dividend cuts with large stock price reductions is consistent with the
agency costs of free cash flow.
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indicate empirical implications of a theory is 'the theory suggests'. 'some empirical
implications are', 'the theory predicts that'. etc. Jensen, however, leaves no room for
any doubt or uncertainty and boldly states "The theory here developed explains .."
(p.323, italics added) and then he mentions six important and major stylized facts
concerning corporate finance and takeovers. Furthermore. following Myers (1984), in
trying to make his ideas more popular Jensen has given his story a name: "free cash flow
theory". Apparently, this rhetoric device was very successful, for under that heading
Jensen (1986) has become very popular. This in spite of tlie fact that the basic idea of the
paper already existed a long time earlier: there exists an overinvestment problem of free
cash flows (perk consumption) and debt financing can be used to bond and indirectly

monitor and discipline management.
3.9.c.3 Underinvestment, the flipsideof debt as a mechanism to reduce free cash flow
A recent paper that builds directly on Jensen (1986), and which thus is a typical example
of a partial encompassing theorem, but which explains an optimal financing policy, is
Stulz (1990). Following Jensen, Stulz also ignores the agency costs of debt and focuses
on the agency problem of free cash flow where management derives perquisites from
investment and invests as much as possible. Jensen (1986) defended this crucial
assumption with reference to Donaldson's idea that in general the goal of managers is
to maximize 'corporate wealth' (see also footnote 81). Also, managers' compensation is
related to the growth in sales and thus growth enables managers to promote employees
within the firm. In addition to these arguments, Stulz mentions that management is
likely to value investment more than shareholders do. because managers of larger firms
have greater visibility and have more perks to hand out to their employees. This conflict
of interest between shareholders and management causes the moral hazard problems
to arise, since informational asymmetry with respect to cash flows and management's
investment decisions is assumed.

Based on essentially the same assumptions as Jensen (1986) Stulz argues that not only is
there Jensen's overinvestment problem but there is also an underinvestment problem.
The informational asymmetry leads to inefficient investment when cash flow is low.
because management cannot credibly convince shareholders that cash flow is insufficient to take advantage of all positive NPV opportunities. Shareholders never believe
management's assertion that cash flow is too low, because, by assumption, management always benefits from increasing investment. This is how an optimal capital
structure comes to light. The unforgiving nature of debt forces managers to pay out
cash flows (interest and redemption) and hence reduces investment in all states of the
world. Consequently, debt payments affect shareholder wealth both positively, by
reducing investment when it would otherwise be too high, and negatively, by inhibiting
advantageous investment in other states of the world. The trade-off between the cost
and benefit of debt implies that there is a debt payment that minimizes the sum of the
overinvestment costs and the underinvestment costs and thus maximizes firm value.
Stulz further shows that financing policy can reduce one of these costs, but not both.

If shareholders would benefit by giving management more resources to decrease the
probability that a good project will not be undertaken then even a negative debt
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payment could be optimal. Thus, even though slack can turn into free cash flow (i.e.
cash flow left over after the firm has exhausted its positive NPV projects), slack can also
be beneficial, as in Myers and Majluf (1984). Stulz' analysis also provides a rationale for
diversification. More volatile cash flows make significant under- and overinvestment
costs Inore likely and thus reduces firm value for all levels of debt. Diversification
reduces the agency costs of managerial discretion because it makes cash flow more
predictable. Other implications for firm policy concern the value of hedging. the value
of financial engineering and why firms are concerned with the distribution of each
period's cash flow and not only the present value.

Stulz also derives some comparative-static results which relate the firm's characteristics to its debt-equity ratio. Unfortunately, most of these predictions concern
empirically unobservable variables such as "good projects that become more profitable", "the probability that the firm will have free cash flow" and "the probability of
overinvestment". One implication that could possibly be tested is the argument that in
case of a takeover threat managers will be less reluctant to implement the optimal debt
levels. Therefore, firms that have a higher chance to become takeover targets can be
expected to have more debt. In addition, there are two predictions that could be tested
indirectly. An increase in the probability that the firm will have free cash flow causes
debt levels to rise because the probability of overinvestment increases. One could than
argue that profitable firms will be more likely to have free cash flow. ceteris paribus.
Consequently, profitability and leverage should be positively related. The second
indirect result says that as the volatility of a given period's cash flow falls, it becomes
less likely that resources available to management will differ significantly from the
resources shareholders expect management to have. I would argue that agency costs
decrease when the difference between real and expected resources becomes smaller,
since there is less informational asymmetry. When the moral hazard costs of equity
financing fall, there is less need for debt to reduce free cash flow (or to monitor the
management). Consequently. a negative relation between volatility of cash flow and
leverage can be argued.

Although Stulz (1990} is a recent paper and it was published in the Journal of Financial
Economics there are no references to existing empirical studies. One reason for this
could be that, as I mentioned earlier, the paper hardly provides any testable implications. In particular, the main result, the existence of an optimal capital structure, is not
specified in any testable way. Maybe as some form of compensation, Stulz does his
utmost to discuss as much empirical implications of the paper as possible and
sometimes implicitly refers to some kind of stylized fact. ("The analysis helps to explain
why firms are concerned with the distribution of each period's cash flow."). As a last
remark, one should note that this paper is also essentially based on the slight change of
a behavioural assumption in a previous paper. In Jensen (1986) only overinvestment
was considered and, additionally, Stulz also considers the flipside. underinvestment.
3.9.c.4 Reputational considerations that mitigate the agency costs of debt
As was shown by Jensen and Meckling (1976), if a firm has a choice of projects, Illyopic
maximization of equity value would lead the firm to choose a more risky project. If the
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firm could convince lenders that it will undertake the more safe, but value maximizing,
project. the firm will enjoy a lower lending rate. Hirshleifer and Thakor (1992) argue that
managers' concern for their reputation can be successfully used to credibly convince
debtholders and to reduce the moral hazard agency cost of debt. Thus, the manager's
reputational incentive draws the firm's investment choices closer to the interests o f the
bondholders rather than shareholders. Consequently, if managers are susceptible to
such a reputation effect, the firm can be expected to have more debt than otherwise.
This implicates a positive link between takeover activity and leverage. But if a manager,
whose projects are unsuccessful, does not perceive either his wage or job to be in
jeopardy (either because of imperfect ex post observability of cash flows or sluggish
monitoring by the board} then reputational considerations are not an issue and the
usual agency cost of debt leads to a lower optimal debt/equity ratio. Yet Hirshleifer and
Thakor argue that the most likely takeover targets are firms whose management is
perceived to be performing poorly. Managerial career concerns will then cause an
increase in leverage because of the alignment of managerial and creditor interests that
reduce the moral hazard costs of imperfectly covenant-protected risky debt and
benefits shareholders. Conversely, firms which adopt greater takeover protection will
use less debt as these firm's managers are better insulated from reputational concerns.

Hirshleifer and Thakor's analysis crucially depends on the positive link between
reputational considerations and manager's so-called 'conservatism' in project choice,
relative to shareholders' optimum: low risk projects are chosen even at the expense of
high risk projects with higher value. This relationship arises from the assumed
asymmetry between early resolutions of bad news (if a complete failure occurs it will
happen in an early stage of the project) and late resolution of the degree of good news.
Thus, socially desirable risky projects are eschewed despite universal risk neutrality and
costless bankruptcy. It is further assumed that the managerial labour market merely
distinguishes between 'failure' and 'success'. If a relatively safe project has a higher
probability of success managers will choose this project even if the other project is
better for the shareholders (for example higher NPV or a high risk/high cash flow
project that would expropriate debtholders). Obviously, the choice for the safer project
mitigates the risk shifting moral hazard problem of debt financing and therefore the
firm will be more highly levered. Conservatism thus reduces the agency costs of debt
and can therefore be good for shareholders. The main conclusion of the paper is that, in
a firm with delegated decisionmaking, corporate capital structure choice depends on
the career concerns of top management. This suggests a testable cross-sectional and
time serial relationship between leverage and reputational incentives of management.
3.9.c.5 The informational role of debt as a disciplining mechanism

Anotlier moral hazard paper that is a veritable possibility theorem because it. once
again. crucially depends on the relaxation of one or two assumptions for the derivation
of an optimal capital structure is Harris and Raviv (1990). Instead of assuming that
management always invests all available cash flows (Jensen, 1986; Stulz, 1990), Harris
and Raviv contend that managers always want to continue the firm and thus do not
behave in the best interest of their investors. Moreover, managers are unwilling to
provide detailed information to investors that could result in a liquidation decision by
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creditors. Therefore, management has to be disciplined. Based on this assumption,
Harris and Raviv focus on the disciplining and informational role of debt. Debt allows
investors to discipline management because debtholders have the option to force a
firm into liquidation. Yet in order to discipline management, information is needed,
which can not be obtained costlessly. Some of the necessary information can result in
two ways from debt financing. Firstly, the mere fact that a firm makes its contractual
debt payments provides information, which is relatively costless. Secondly, failure to
pay interest or repay the debt triggers an investigation about the firm's prospects in
order to make an optimal bankruptcy and liquidation decision. The production of this
information is (assumed to be) costly. Capital structure is determined by the, albeit
subtle, trade off of the benefit of debt (improvement of the liquidation decision) on the
one hand and an offsetting cost (production of costly information) on the other.
Based on this disciplining and informational role of debt the paper has various empirical predictions, including some comparative static results on the debt level and the
market value of debt. Among other things, the model predicts that firms with higher
liquidation value (or lower investigation costs) will have more debt, are more likely to
default, but will have higher market value than similar firms with lower liquidation
value. The intuition is that increases in liquidation value make it more likely that liquidation is the best strategy and therefore information is more useful and a higher debt
level is called for. As a direct result the interest coverage ratio decreases when leverage
increases, as expected income does not change with liquidation value or default costs.
Since a higher liquidation value (which leads to higher leverage) is more likely to result
in a better strategy, firm value will also increase with leverage. This prediction will be
tested in chapter 5 when the capital structure of Dutch corporations will be empirically
analysed. Other implications of Harris and Raviv's model include the effect of changes
in capital structure on stock prices, the probability of liquidation given default, and
predictions on bond yield, probability of reorganization and default costs.

Although Harris and Raviv (1990) is an interesting paper, the analysis depends heavily
on the basic assumptions mentioned earlier, in particular that managers always want to
avoid liquidation. In Jensen (1986} and Stulz (1990) the basic assumption of managers
trying to invest all available cash flows was at least discussed to some extent. albeit in
just three or four sentences. Surprisingly, Harris and Raviv do not try to argue the plausibility of this assumption in any way. Furthermore, there is no discussion of the main
contention that the production of information is costly and that these costs could
empirically offset the benefits of the disciplining role of debt. Moreover. Harris and
Raviv don't go into the empirical relevance, let alone measurement, of the assumed
benefit of debt, namely the creditor's option to force liquidation. Although the authors
mention various empirical predictions of the model, not only do the plausibility and
measurement of the crucial assumptions seem to be unimportant to them but they also
don't give any indication of how to determine or measure the variables (e.g. the
"probability of default") of their alleged predictions. The only exception is the mention o f
tangible assets as a possible indicator of liquidation value. Finally, except for one paper
(Smith, 1986) concerning the positive effect of increases in leverage on stock prices. no
empirical studies are mentioned to support (or contradict) the results of the analysis.
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Even though I find the paper interesting on a theoretical level and it keeps the grey cells
working, this paper is yet another typical example of the era of possibility theorems: it
makes some rather specific, although crucial, assumptions without even discussing
them, uses them to derive 'empirical' results without referring to the empirical literature or, at least giving some hints for testing the theory. Given the specificity of the
assumptions used and the countless number of aspects of corporate financing that are,
necessarily, ignored, Harris and Raviv (1990) is one of the many possible stories or
theories of capital structure choice.

3.9.d Leverage and the market for corporate control
A last category of papers that is worth discussing consists of papers that study the effects
of different voting rights for different securities. When relaxing the assumption that
control and voting rights do not affect capital structure, the functioning of capital structure as an anti-takeover device and its role in takeover contests can be studied.
Although the studies in this category have interesting results, most of them have no
implications regarding a long run optimal capital structure or some pecking order story;
they have little to say about firm specific determinants that could affect cross sectional
differences in capital structure. Most of these theories are concerned \vith short-term
changes in capital structure as a reaction to threats o f hostile takeovers.

Harris and Raviv (1988) and Stulz (1988) study the relationship between the fraction of
voting equity owned by the manager and the fraction of outside equity. The optimal
ownership share (i.e. capital structure) is determined by the incumbent manager who
trades off capital gains on his stake against the loss of any personal benefits derived
from being in control (i.e. private control benefits or the value of cash flows that he can
expropriate from the firm if he is in control). In particular, Harris and Raviv (1988) focus
on the effect of leverage on the takeover method (proxy fights versus tender offers) and
outcome. In their model the optimal capital structure results from a trade off between
increases in management's voting power when leverage rises and increases in the likelihood that the firm will go bankrupt, causing the incumbent management to lose its
benefits of control. Stulz (1988) shows that a higher equity fraction held by management decreases the probability of a takeover but increases the premium offered if a bid
is made. In Israel (1991) higher leverage also increases the gain to target shareholders if
a takeover occurs, but lowers the probability of this event. Optimal capital structure is
obtained by trading offa decrease in the probability of a takeover against an increase in
the premium paid by the raider. Higher debt levels result in a lower profitability for the
acquirer and, therefore, in a lower probability of acquisition. Thus, the choice of the
optimal debt level is based on trading off a decrease in the probability of acquisition
against an increase in the share of the expected synergy gain for the target's shareholders. Clearly, all these studies fall in the category of possibility theorems.
As we have seen earlier, each time a new category of problems or issues is introduced.
many restrictive conditions are restored again in order to study the new issue from an
isolated as possible perspective. Harris and Raviv, and Stulz, who are the first to study
the use of leverage by a target firm as a resistance technique. even almost go back to the
world of MM. In a way, because informational asymmetries are ignored, they return to
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the pre-agency era. On the other hand, these papers provide a rare example of a
situation where informational problems are absent but conflicts of interest do exist. of
course. In the 'best tradition' of the (postmodern) post-1984 trend. Harris and Raviv
and Stulz also pay some attention to the empirical implications of their models and
compare the results with the existing empirical evidence. Individual cases of firms that
increased their leverage in an attempt to thwart takeovers are also mentioned. These
cases are used as evidence to support the arguments, but this evidence is called
"anecdotal" as opposed to "empirical".
Two empirical implications shared by Harris and Raviv (1988}, Stulz (1988} and Israel
( 1991) are tllat, first, on average takeover targets will increase their debt levels and
second, that leverage is negatively related to the success of the tender offer. In spite of
the fact that only short-term changes in capital structure are studied, some cross
sectional empirical implication can be argued, although they are not mentioned in the
papers. The first implication predicts that for firms without takeover defenses, leverage
will be higher on average than for firms that are heavily 'protected'. This is indirectly
supported by Stulz, who states that "it is important to understand that the threat of a
battle for corporate control is always present and hence always affects management's
actions" (p.26). Obviously, for firms that are heavily protected by resistance techniques
like voting trusts, stock pyramids, nonvoting equity, targeted share repurchase, standstill agreements, charter amendments, etc., the actions of the management will not be
affected by takeover threats and thus leverage should be lower, on average. This could
be tested on a firm level if for a certain country the degree of'protection' between firms
differs substantially. Moreover, if countries could be ranked according to the effectiveness of existing anti-takeover devices, the average degree of leverage should differ
between countries according to their takeover-defenses ranking, controlling for other
institutional differences, in particular taxes. Technical takeover barriers in the Netherlands, for example, are stronger than in any other country of the European Community
(see Coopers & Lybrand, 1990) and also compared to the U.S. Correcting for taxes, this
should imply that leverage in the Netherlands is lower than in any of the other
countries. Another implication would be that for a whole economy, in periods of high
takeover activity leverage should increase and on a firm level that debt financing
increases for target firms that are involved in control contests.
There is one paper on control contests that does provide a theory that contains explicit
predictions regarding cross-sectional differences in capital structure, to wit Israel
(1992). Again, the information structure of the model is symmetric to all agents. In addition to Israel (1991). this paper considers how debt can be used to extract the benefits of
control from the rival company and also incorporates managerial equity ownership in
the niodel. Capital structure (tlie degree of leverage) and ownership structure (the
managerial equity ownership) are selected in order to extract the maximum amount of
value from future bidders for control. The appreciation in firm value due to a change in
control as well as the private non-contractible benefits of control accruing to the rival
management are extracted by the incumbent management. This is possible since it is
assitmed that the ownership structure is established SO that the current manager owns
sufficient equity to determine the success of future control contests. Current managers
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will no longer deter a takeover when the rival bid off-sets their benefits of control and
the opportunity loss that accrues to them through their equity holdings. In order to
extract a higher premium from the rival, the entrepreneur should lower the opportunity
loss. To do this, he issues risky debt prior to the actual control contest, when it is 'only
anticipated'. Since a portion of the valuation gain from a change in control accrues to
the holders of risky debt, the appreciation in equity value decreases with leverage. The
entrepreneur captures the premium to be paid by the rival since it will be included in
the (fair) price of the risky debt he issues when competition of control is anticipated
(probably when the firm is established). In this way he commits to a higher reservation
price and, as a result, increases his bargaining power.
The theory implies a number of testable cross sectional differences in capital structure.
When the total value under the rival is considerably larger than that under the entrepreneur, the entrepreneur has to issue relatively more debt to extract all the rents from
the rival. Thus. managers with high ability to operate the firm's assets are expected to
use less leverage. Consequently, debt levels and firm's profitability should be negatively
correlated. Conversely, the optimal degree of leverage increases with the ability of the
rival and with the rival's benefits of control. Finally, firms with super-majority rules are
expected to ilse less debt than firms with simple majority rules since in the former case
relatively more equity (instead of debt) can be issued to outsiders without jeopardizing
the pivotal role of the entrepreneur in the contest for control.

Israel spends some time discussing the empirical implications of the model and mentions in the abstract that"Several predictions are consistent with known empirical regztbri
ties." (italics added). Nevertheless, he does not discuss any of these 'known empirical
regularities', 'stylized facts' nor does he refer to existing empiricalliterature (except for
one sentence in which the (statistically insignificant!) result from Titman and Wessels
(1988) is mentioned that debt levels and firm's profitability are negatively correlated).

The predicted negative relationship between profitability and the book value of debt is
interesting. Moreover, the negative relationship between super-majority rules and
leverage can be easily extended to a general negative relationship between the effectiveness o f takeover barriers and debt financing; firms having more or better anti-takeover
devices should be financed with relatively less debt. However, with respect to the
empirical testability for Dutch firms it should be noted that the model predicts that all
takeover attempts are successful. Since hostile takeovers are virtually impossible in the
Netherlands the applicabilityof Israel's model to Dutch firms is questionable, to say the
least. On the other hand, this theory would predict that for the Netherlands as a whole.
leverage should be low relative to countries where firms can be taken over more easily.
This is consistent with the implications of the'control theories' of short terin clianges in
capital structure I discussed in the beginning of this section. What the actual debt level
of Dutch corporations is relative to other countries will be discussed in chapter 5.

3.10 Coda
Thirty-five years of capital strlicture theory have passed in review. Existing Min'eys on
capital structure have been enriched by lising the empirical-philosophical metatheory
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developed in chapter 2 to design my account of the MM programme. It has structured
theory development and given it a more readily intelligible, more constructive pattern.
We have seen that, indeed, the MM programme is based on a Foundation of Economic
Analysis (FEA) which consists of standard neoclassical utility statements supplemented
with the arbitrage mechanism as it was introduced by MM (1958). Starting from the MM
irrelevance theorem and based on the FEA the 'rule of the game' (ROG) is to relax the
various MM perfect market conditions. We have witnessed that relaxing the ROG-conditions (e.g. corporate and personal taxes, risky debt, bankruptcy costs. asymmetric
information. different managerial objectives, etc.) resulted in three encompassing
theorems in the pre-agency era and an ever rising number of possibility theorems since
Jensen and Meckling (1976). Encompassing theorems (as defined in section 2.7) are of a
modernist nature, representing a cumulative body of knowledge aiming at approaching
some distant truth (remember e.g. Kim, 1978, who thought he presented the major
"missing element" in explaining capital structure). The first encompassizig theorem is
the MM irrelevance theorem, arguing that capital structure does not affect the value of
the firm.

The development of the MM programme is characterized by two basic strategies:
theorem creation (or restoration) and domain expansion. Both strategies are followed
in the development of encompassing as well as possibility theorems. The theorem
creation, or reconciliation strategy aims at relaxing MM assumptions in order to derive
a more plausible theorem and trying to provide a "reconciliation between the MM
theorem and observed behaviour" (Haugen and Senbet, 1978). Theory creation first
resulted in the second encompassing theorem of 100% debt when MM (1958, 1963)
themselves relaxed the ROG assumption of corporate taxes. The third encompassing
theorem. an interior optimum that arises when relaxing the ROG condition of no bankruptcy costs as well, was first discussed by Baxter (1967). We have seen how others
analysed the same balancing theorem but with different sets of technical assumptions:
Kraus and Litzenberger (1974), using a state-preference framework; Scott (1976), studying bankruptcy costs in the imperfect secondary markets of productive assets; Kim
(1978), using a CAPM framework. A good example of a theory creation strategy that
effectively led to restoration of an old encompassing theorem was Miller (1977). By
relaxing the assumption of no personal taxes Miller in fact restored the MM irrelevance
theorem. Since debt is tax-exempt at the corporate level but taxed at the personal level
the corporate sector should issue debt until for the marginal tax clientele the personal
tax rate equals the corporate rate. Yet, which firm issues debt and which one equity is
irrelevant. The "fascinating and intriguing" Haugen and Senbet (1978) paper, arguing
the theoretical irrelevancy of bankruptcy costs, was unique in restoring an old theorem
without relaxing any assumption. In the pre-agency era most of the work on domain
expansion was done by Stiglitz (1969,1974). Most importantly he showed that MM irrelevance was preserved when introducing risky debt. Even though interest rates rise
when debt becomes more risky the value of the firm is not affected since risk shifts from
the shareholders to the bondholders.
Tensen and Meckling (1976) introduced the agency era in capital structure theory and
their object was to present the last encompassing theorem. Agency problems arise from
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conflicts of interest and, together with information asymmetry and/or costs of verification, cause an inevitable residual loss. The agency costs of outside equity financing are
the result of excessive perk consumption by the owner-manager when he sells part of
his shares. The moral hazard costs of debt financing are caused by the incentive that
shareholders have to increase the risk of the firm after debt contracts have been signed.
Thus, wealth is expropriated from debtholders. However, since complete contracts and
perfect foresight are assumed the costs of perk consumption and risk shifting are
passed on to the shareholders. An important dissipative cost is that positive NPV
projects will not be undertaken because the agency costs of outside financing are
prohibitive. In 1977 the era of encompassing theorems came to an end. Since then
everybody has worked on possibility theorems. Most possibility theorems consider a
particular kind of agency problems, predominantly moral hazard issues and sometimes
adverse selection questions. Beside these agency papers there are a few possibility
theorems that relax assumptions based on tax considerations. Telling examples are the
partial encompassing theorems of DeAngelo and Masulis (1980), tliat builds on Miller
(1977) and Dammon and Senbet (1988), extending DeAngelo and Masulis' paper.
DeAngelo and Masulis show how the introduction of non-debt tax shields can lead to
exhaustion of interest-tax shields, in which case the firm will issue less debt. Thus,
Miller's encompassing irrelevance theorem was turned into a balancing possibility
theorem. Then Dammon and Senbet returned to possible irrelevance by relaxing the
assumption of fixed investments.
The main adverse selection possibility theorems were Ross (1977), analyzing leverage as
a signalling device, and Leland and Pyle (1977), using insider holding to signal value,
and the pecking orderstory of Myers (and Majluf) (1984) Myers and Majluf clearly realized that the age of possibility theorems has dawned for they presented their model as
"one of many possible stories about corporate finance" (p.220). Their story became very
popular, probably because it was well written, in a rhetorical fashion, and mainly
because it provided pecking order behaviour \vith a rational theoretical basis. The argument for favouring internal financing was the problem of asymmetric information costs
when issuing shares (and bonds). New investors can not assess the true value of the
company and therefore especially high quality firms face Akerlof's lemons problem.
The informational costs of issuing securities would cause firms to forego valuable
investment opportunities. A subsequent partial encompassing theorem was Narayanan
(1988) who focussed on expanding the domain of Myers and Majluf by proving the
same results under weaker conditions.

From the early beginning of the eighties many moral hazard possibility theorems have
been developed. Titman (1984) was the first to analyse interactions, i.e. agency problems, with non-capital contributors. He showed how a firm can use its capital structzire
to preposition itself in making the right liquidation decision (i.e. liquidate only when
the liquidation value exceeds the going concern value plus the liquidation costs
imposed on the customers, employers, etc.). In 1988 Haugen and Senbet again stressed
the difference between liquidation and bankruptcy and showed that various financial
instruments can mitigate agency problems (e.g. free riding} that could prevent an informal reorganization. Various moral hazard papers focussed on the disciplining role of
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debt. Grossman and Hart (1982) show that leverage could be used by managers as a
bonding device to diminish perk consumption and Jensen (1986) adds a monitoring
role of debt. Jensen's paper has been widely cited, probably because it made use of
good rhetoric, was supportive of several stylized facts, was intuitively appealing and,
like Myers (1984), Jensen named his ideas: free cash flow theory. The idea was 'simple
once you think about it'. Since managers are assumed to increase their power by letting
their firm grow beyond the optimal size, debt, which is less forgiving than equity, can be
used to monitor and bond them. As a partial encompassing sequel Stulz (1988) analysed
the flip side of Iensen's overinvestment story by pointing at the risk of underinvestment
when firms become too highly levered. But, in the course of time, the focus of possibility theorems has become more and more narrow. For example, the reputational
considerations of managers as studied by Hirshleifer and Thakor (1992) or the informational role of debt in Harris and Raviv (1990) have a much smaller scope than the analyses of e.g. Miller (1977}, Titman (1984), the pecking order story or the free cash flow
hypothesis. Finally, the four possibility theorems that were studied in the last section
look at leverage and the market for corporate control; the effects of different voting
rights for different securities on the use of debt financing. Unfortunately these papers
don't feature empirical predictions of their theorems that can be tested on Dutch
corporations, given the data available. They were discussed nevertheless since they are
intellectually interesting and nicely complete my review of thirty-five years of capital
structure theory.
Tables 3.2 and 3.3 provide an overview of the characteristics and the empirical implications, respectively, of the main possibility theorems that were discussed in this chapter.

We have seen that the encompassing theorems were of a modern nature, accumulating
knowledge, trying to attain some distant truth. The possibility theorems are of a
'
postmodern make up, "telling stories" and clearly, as Lyotard put it, turning away from
final solutions'. It is hardly imaginable that today a paper would be written, claiming to
provide the "missing link" in explaining capital structure. On the contrary, "at present
we do not even understand very well the key distinguishing features of debt and equity
..." (Hart, 1991). Yet the whole MM programme has to stay within its neoclassicalarbitrage boundaries and for theory development the rule of the game is relaxation of
the MM assumptions. Contrary to Friedman's instrumentalism, the empirical
relevance of assumptions is very important and sometimes even determines the
success of a theorem or the development of the MM programme. Following the
immunization strategem (see section 2.7), we have seen that theory development was
seldom guided by the results of empirical work (except maybe for Myers (and Majluf),
1984). Some famous theorems, in particular irrelevance and 100% debt, are considered
to be interesting or intriguing exactly because they contradict observed firm behaviour
("scholars are always fascinated with far-reaching theories", Ross et al., 1990). At best,
instead of econometric work it is plausibilism and 'stylized facts' that inspire MM
researchers (e.g. Miller, Myers, Jensen). Still, even those writers indicate rather
imprecisely how their model could be empirically verified, let alone falsified. The six
steps that have to be taken in order to translate a theoretical model into a testable
econometrical one will be discussed in the following chapter.
Capital structlire theory

137

In chapter 4 some of the most important empirical work on capital structure will be
reviewed. Except for some of the earlier papers most empirical studies aimed at testing
one or more theorems that we discussed in this chapter. That observation, together
with the immunization strategem gave birth to my unilateral dependence thesis:
theoretical work in the MM programme has developed virtually independent of the
results of empirical work but the empirical work is forced to test the fruits of theoretical
labour only. Moreover, theorems are never rejected, and least of all by the results of
empirical studies. In translating theorems into testable models so many (arbitrary)
choices and assumptions have to be made that for theorists there are many ways to
escape from outright rejection of their theorems.
In chapter 5 determinants of the capital structure of Dutch corporations will be tested,
based on theorems that were discussed in the current chapter. Simultaneously, the
effect of using different proxies. different time periods, different measures of capital
structure and different statistical techniques will be studied. That will give us some idea
o f the robustness o f the empirical methods that were used in different empirical papers
that aimed at testing the same theories. As we will see, although the effect of some
determinants is beyond any (statistical) doubt. it is not always easy to disentangle the
various theorems that could have caused the correlation. Therefore, in chapter 6 most
of the same theorems will be tested by asking Chief Financial Officers about tlle
background and motives of their corporate financing choices.
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Table 3.2
Comparison of different agency theories
Model

Conflict

Cost of debt

Benefit of debt
or mitigating
tile cost of debt

Moral Hazard
jensen and Meckling

perk consumption

increases managerial

risk shifting

(1976)

and

ownership

(asset substitittion)

Galai and Masulis

expropriating

risk shifting

(1976)

bondholders

(asset substitution)

Myers (1977)

expropriating
bondholders

underinvestment

Titinan ( 1984)

suboptimal
liquidation decision

bonding device to
encourage continuation

Grossman and Hart

perk consumption

monitoring

risk shifting

(1982)

Jensen {1986)

management

overinvestment

reducing free cash flow

Harris and Raviv

managerial benefits

(1988)

ofcontrol

Stulz (1988)

managerial benefits
of control

increases premium

failure to liquidate

gives investors

Harris and Raviv
(1990)

protecting bad
management
in tender offer

option

to

Uquidate

investigation costs
for

making liquidation

decision
Stulz (1990)

overinvestinent

reducingfree cash flow

underilivestment

Israel (1991)

managerial benefits
of control

shareholders capture
takeover gain from
debtholders

reduced probability

Israel (1992)

oftakeover

managerial benefits

ofcontrol
Hirshleifer and Thakor
(1992)

risk shifilng

managerial
reputation

Adverse Selection
Ross (1977)

disclosure of credible

information

signal of firm quality

Leland and Pyle (1977)

disclosure of credible

Myers and Majluf

disclosure of credible

limit underinvestment

(1984)

information

Costs

Narayanan (1988)

disclosure of credible

limit overinvestment

information

Costs

bankruptcy costs

information

note. italics indicate the introduction of a new ROG assumption
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Table 3.3
Association between jirm characteristic and leverage
Firm characteristic
size (diversific., bankruptcy cost, issue cost)

Effect
on leverage
+1 +,

growth

profitability
increase in profitability

-

-

-

+

Reference

No

specific

paper

Myers (1977)
Myers (1984)
Israel (1992)

Ross (1977)
Leland and Pyle (1977)
Fieinkel (1982)
john (1987)

increase in free cash flow

marginal corporate and personal taxes

+

Jensen (1986)
Stulz (1990)

-

Myers and Majluf (1984)

MM irrelevance

uniqueness
reputation for product quality

non-debt tax shields

volatility in earnings / business risk
collateral value of assets

Mmer (1977)

-

Titman (1984)

-

Maksimovic and Titman (1991)

-

DeAngelo and Masulis (1980)

7

Dammon and Senbet (1988)

-

Barnea, Haugen and Senbet (1985)

+

Galai and Masulis (1976)
Jensen and Meckling (1976)
Scott(1977)

Myers (1977)

Myers and Majluf (1984)
Williamson (1988) (liq.value)
1-farris and Raviv (1990) (liq.value)

+

managerial reputation
firm value

+

Grossman and Hart (1982)

Hirshleifer and Thakor (1992)
Ross (1977)
Stulz (1988)
Narayanan (1988)
Harris and Raviv (1988)
Stulz (1990)
1-larris and Raviv (1990)
Israel (1991)

antitakeover measures

default probability

-

+

Stulz (1988)
Harris and Raviv (1988)
Stulz (1990)
Israel (1991)
Israel (1992)
Hirshleifer and Thakor (1992)

Ross (1977)
Iarris and Raviv (1990)
1

managerial equity ownership
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+

I.eland and Pyle (1977)
Stulz (1988)
Harris and Raviv (1988)
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Chapter 4

The empirical evidence:
conjectures and no rehitations

"Comparison suffers front the fact that these studies use differe,it measures of the firm characteristics. different time periods, dijTerent leverage measures, and different methodologies."
Milton Harris and Artur Raviv, 1991

Utilizing the metatheoretical framework developed in section 2.7, a survey of capital
structure theory was presented in the previous chapter. In the next two chapters these
theories will be used to analyse the financing behaviour of Dutch corporations. But in
order to complete my discussion of the MM programme and to further prepare the
grounds for the empirical investigation in chapters 5 and 6 two questions first have to
be answered. One question is related to the previous chapter and concerns my
metatheoretical venture: "What is the role of the empirical literature in the structure
and development of the MM programme?". The other question relates to the next two
chapters: "What empirical evidence exists pertaining to the capital structure choice?".
These two questions will be answered in this chapter.
To the best of my knowledge no survey of the empirical work on capital structure has
yet been published : That is one reason for the volume of the current review of the
empirical literature. A more important reason is that some details (e.g. proxies, leverage
measures, statistical technique, sample, etc.) of the various papers are discussed. It
enables the reader to get a good impression of the multiple problems and choices that
affect the results o f empirical studies. That approach is also crucial in substantiating my
immunization strategem (see sections 2.7 and 4.1). The unilateral independency thesis
that was developed in section 2.7, in particular the immunization strategem and the
numerous but a priori fruitless attempts to (in)validate the various theorems, will be
discussed in some more detail in the next section. As from section 4.1 existing empirical
evidence (based on public data) is surveyed. Empirical studies which look for regularities in capital structures between industries will be discussed in section 4.2. In section
4.3. empirical work that comes closest to my analysis in chapter 5 is reviewed: cross) The only exception would be Masulis (1988),
pirical work on capital structure.
1
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a

monograph that reviews

a

mixture of the theoretical and em-
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sectional evidence on firm specific determinants of capital structure. The corporate
behaviour of partially adjusting from the actual situation to long run financial targets is
the subject of section 4.4, while in section 4.5 papers are considered that analyse the
determinants of the issuing choice between debt and equity.

4.1 Unilateral independency and testing theories
4.1.a The inimunization strategem and how empiricists depend on tlieoretical work
The official modernist methodology says that empirical research is the input as well as
the output o f theoretical research. The creation of a new theory should be motivated by
trying to reconcile theoretical results with empirical evidence. Such a new theory
shorild then be tested in order to inspire theorists to further closing the gap between
theory and observed (firm) behaviour. This implies that a mutital dependency should
exist between theorists and empiricists: especially empiricists are able to assess the
success of the theorists' work and only theorists determine which regularities should
be tested by the empiricists. However, in real academic life there is no inter-dependency
between theory development and empirical work. Instead, as we saw in the previous
chapter. theorists are immune from the results of econometric studies in the MM
programme 2. On the other hand, empiricists do depend upon theorists since mainly
theorems are to be studied empirically. Nowadays, empirical papers on capital strlicture are accepted by journals primarily if theorems are tested. Apart from a few papers
in the early days of the MM programme, other empirical regularities are not to be
analysed and if such an empirical regularity that has no clear theoretical foundation is
found anyhow, it will be ignored by the profession (i.e. academic financial economists).
A telling example is the pecking order behaviour, which was known to exist at least
since Donaldson (1961). Yet until Myers (1984) it was ignored because of a lack of theoretical justification: "I used to ignore the pecking order story because 1 could think of no
theoretical foundation for it that would fit in with the theory of modern finance."
(Myers, 1984, p.582), or as Baskin (1989) succinctly stated "Now it is possible to provide
pecking order with a rational basis, and there seems no longer any reason to ignore the
manifest empirical evidence." (p.33). Tlie immunization strategem of theorists, together
with the dependency of empiricists on theoretical work resulted, in my unilateral
independency thesis. But how does this immunization strategem work?

As we saw in section 2.7, a crucial aspect of the immunization strategem concerns the
translation of a theoretical model into a testable econometric one 3. Ifa theoretical
model has some empirical implications, the translation into an econometric model
consists of. let's say, six steps. The immunization theorem says that theorists only
perform the first of those six steps and that the steps two to six are left to the empiricists.
2)

Tlie ininiunization strategem was introduced in section 2.7 and eleborated throughout chapter 3.

3} An econometric model can be considered to consist of three clements (cf. Maddala, 19881: 1) a set of
behavioral equations associated with the theoretical model. These equations involve some observed variables
and some 'disturbances' (a catchall for all the varjables considered as irrelevant for the purpose of this model as
well as all unforseen events); 2) a statement of whether there are errors of observations in the observed variables;
3) a specification of the probability distribution of the 'disturbances' (and errors o f measurement).
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1) As a first step, the theoretical model should entail some empirical regularities
between certain economic meaningful concepts. As we saw in chapter 3, this is the
ultimate stage that is reached even by papers that care mostly about the empirical
implications of the theorems. However, these empirical regularities usually have
the form of comparative statics, e.g. "if property X (e.g. 'profitability', 'size',
'uniqueness' (Titman, 1984), 'reputational considerations' (Thakor and Hirshleifer,
1992), 'threat of bankruptcy' (Grossman and Hart, 1982), etc.) of a firm increases,
or if there is "an unanticipated rise in the firm's variance of percentage returns"
(Galai and Masulis, 1976). then leverage increases. And even the derivation of
comparative static results can be difficult, for example "because there are many
opposing effects" (Grossman and Hart, 1982) or because of the occurrence of
several maxima or because of a double exponential distribution function, etc., etc.'.
2) Indicating the exact form of the relationship (linear, logarithmic, discrete or
continuous, etc.). This step is generally not made in theoretical papers. It concerns
the formulation of the so called 'functional form' of an economic theory (see
Maddala, 1988, p.4).
3) The economic conditions under which these relationships are supposed to hold
should be specified (e.g. ROG assumptions, institutional settings, specific countries
or tax regimes, restrictions with respect to the number and sort of securities,
efficient, perfect or complete markets, time consistency, etc., etc.).
4) It should be indicated how to measure the variables, i.e. what proxies to use.
5) The stochastic structure of the model and the variables have to be specified, for
example a (normal) distribution ofvariables, independence of the error term,

heteroskedasticity, etc.
6) The actual data have to be chosen (sample, years, data source, etc.).
It should be noted, that not each of these steps is taken in splendid isolation. In
particular the choice of the functional form (2) and the stochastic structure (5) of the
model are interrelated.

Only when these six steps are taken, can the estimation and testing of a model with
observed data begin; the inference aspect of the econometric work. The immunization
strategem forces empiricists to take care of all six steps, except sometimes of the first
one. This strategem provides theorists with a maximum number of excuses in denying
the refutation of their theory, since they can attack the empiricist on all of the choices
he had to make during each o f the five or six steps. Paraphrasing Kuhn: conjectures and
no refutations.
One could possibly argue, however, that, as Hamminga (1983) did, the work of empiricists is independent of the theory development. Then, the argument would be that the
immunization strategem implies that empiricists have a large amount of freedom to
design the tests that should verify or falsify a theorem. Their 'freedom' would then
originate from the fact that empiricists are the ones who transform the economic model
into an econometric one and can make any choice in taking the five or six steps. And

4) In Grossman and Hart (1982) these things simultaneously happen and cause the comparative statics to be
"particularly difficult" (p.122).
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when finally he or she has specified the econometric model, the empirical validity of the
theorem at stake can be tested. However, their 'freedom' in deriving the econometric
model is not a blessing in disguise but in a sense an unfortunate fact of econometric life.
After all, the strict task of an empiricist is to test the empirical validity of the econometric
model and most decisions which an empiricist has to make in order to derive the
econometric model could also have been made by the theorist. But since theorists
usually don't touch upon these delicate matters, once their theory is not supported by
the evidence or even refuted, they can freely criticize any specification made by the
empiricist. Consequently, verification will be greeted with applause by those who
constructed the theorem and believe in it, but can easily be criticized on several
accounts, for each of the six steps, by those who have opposing theoretical views. For
the same reason theorems cannot be falsified either. And even if in the eyes of the
empiricist a theorem is rejected, it will not be considered refuted by the theorist:
empirical rejection without falsification.

Still, are verification and refutation not the Ultimate goal of econometricians, since
econometrics is "The application of statistical and mathematical methods to the analysis of economic data, with a purpose of giving empirical content to economic theories
and verifying them or refuting them." (Maddala, 1988, p.1)? To paraphrase Blaug, the
theoretical work in the MM programme is like playing tennis with the net down: instead
of attempting to make testable predictions which can easily be transformed into an
econometric model theorists all too frequently don't specify their empirical predictions
and thus immunize their theorems from any form of refutation. They give a warm
welcome, however, to empirical results which indicat that the real world might conform
to their 'predictions'.

My main reason for defending dependency instead of independency of econometric
studies from the theoretical work is that in the MM programme empiricists have to test
theories. The empirical work on capital structure is theory driven, not data instigated.
Empiricists are not allowed to go out and look for any empirical regularity. Such papers
are not likely to be accepted by the journals. Data mining is out of the question and data
instigated modelling strategies have become very unpopular in the MM programme 5.
Empiricists depend on theory development since theorems determine which hypotheses should and can be tested. The unilateral independency thesis may be further
supported by the fact that the modelling'freedom' of econometricians is also known as
'specification uncertainty' (i.e. the econometric model is not unambiguously specified
by economic theory), this is one of the fundamental problems of econometrics (see
e.g. Keuzenkamp, 1991}. Note that the issue is labeled 'specification uncertainty', not
'specification freedom' and that it is considered a problem, not an opportunity. One
may conclude that not only empiricists depend on the products of their fellow theorists
but that this dependency is felt to be a millstone rather than a blessing.

5) Remember that my methodological journey merely visits the heights and lanes of corporate finance. It might
be possible, for example. that data instigated modelling strategies have become popular in other areas of
economics, as suggested by Keuzenkamp (1991). However, he also notes that the gap between pure time series
statistics and economic inference is wide.
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When discussing the results of some ofthe empirical workof the MM programme in the
remainder of this chapter, we will encounter various ways in which capital structure
theorems can be tested. It will be shown that for empiricists working in the MM
programme the specification uncertainty they face is great. It is this 'freedom' of
choosing the econometric model which paralyzes them and prevents them from ever
rejecting or refuting, let alone falsify, a theory. Sometimes the specification uncertainty
even prevents them from stating that statistically significant coefficients with the wrong
sign merely contradict the hypothesis that was tested. It will be shown how different
functional forms, different methodologies (cross sectional regressions, clustering techniques, factor analytical techniques, time series, event studies and other forms of panel
data), different proxies. different specifications of the stochastic structure of the
variables, different countries, different periods, etc. can influence the results of ernpirical tests on capital structure and prevent contradiction, rejection, refutation or falsification of theories. Table 4.2 (at the end of this chapter) gives an impression of the different
results that have been obtained in empirically testing determinants of capital structure.
All studies mentioned in the Table did not obtain similar results for any of the determinants (except R&D). These heterogenous findings might very well be caused by
different choices that were made by empiricists in translating the theoretical model into
an econometric one, as was recently also pointed out by Harris and Raviv (1991}:
"Comparison (between different empirical studies} suffers from the fact that these
studies use different measures of the firm characteristics, different time periods,
different leverage measures, and different methodologies.".

This indicates that the MM programme cannot be characterized by some form of
sophisticated falsification but that verification is the name of the game. Researchers do
their very best to confirm theories. When the empirical results confirm a theoretical
hypothesis the test is considered successful and few questions are asked. When contradicting evidence is found MM researchers apologize for this result and do their very best
to indicate what might have gone wrong and what possibly could have caused the
unsatisfactory results. Specification failure, simultaneity, measurement error and
spurious correlation are some of the favourite excuses6. And what's more, these excuses
do not come from theorists but from the empiricists. Theorists do not have to protect
their products from refutation, that task is performed by the empiricists. They apologize
for their failure to confirm a theory, instead of blaming the theorist that he should have
been much more precise in formulating the empirical implications of his model, and
inviting him to help translate the theoretical model into an econometric one. Not only
do theorists have a perfect immunization strategy but they also manage to make empiricists feel somewhat embarassed if they are not able to find supporting evidence. Theorists don't have to defend their theorems from falsifications from empiricists, empiricists perform the task of immunizing theories. Even in case of contradicting theories,
when the empirical evidence is in favour of one of them, the otherone is still not rejected
or falsified. as if there is some a priori truth or beauty in every logically sound theory.

One aspect of this research attitude. of which we will see several examples. is the very blunt way in which
papers sometimes enter into data- and methodology mining in order to get the best fit with theory. In the ab
sence of any theoretical guidelines, especiallythe proxysearch is guided by'the best fit'.
6)
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What might account for this stubborn behaviour of protecting theoretical results?
Apparently theories are to some extent sacred: as long as theorems are logically correct
it is impossible to falsify them, precisely because they are logically correct. Other
reasons for the stubborn behaviour of MM theorists might be the lack of an alternative
or the fact that a theorem belongs to a 'hard core', the undeniable part of the MM
programme. Still, the lack of an alternative cannot possibly be a reason for this
behaviour, as the number of competing (possibility) theorems in the MM programme is
overwhelming. The 'hard core' argument should also be rejected since each theorem
always depends on one or more ROG assumptions which are to some extent ad hoc and
certainly don't belong to a hard core. There is, however, certainly a postmodern
element in this phenomenon. A definitive truth does not exist. When a theorem uses the
right (technical) rhetoric and metaphors it has some value of its own and is always true
to some extent as it tells a story about (and thus 'explains') possible events. The mere
fact that such a story does not apply to all cases doesn't make it less valuable in
explaining some cases. Theorems can be insightful merely because they provide some
new, possible, intuition.
4.1.b Cross-sectionally testing capital structure theories
In general, econometric tests can be divided into three main categories: cross sections,
time series and panel data (including event studies) or longitudinal analysis. The basic
econometric model used in cross section studies is a simple regression model of the

following form:
Yi, =a,+111, Xl .9, + Pz, X2.1, + ··· + Ki XK.it +

Eit.

(4.1)

where Y, is some measure of capital structure, Xk.1, is a proxy for the k,h theoretical determinant of capital structure and €i, is an error term for firm i at time t. The unknown
coefficients Bk, measure the effect in year t of the k,h proxy. If proxies are perfect indicators for the underlying determinants which is mostly not the case - Bk., can be interpreted as measuring the effect of the k,h determinant. Since my survey of the empirical
evidence on capital structure focuses on papers which are related to the empirical
analysis in chapters 5 and 6, most of the attention will be paid to cross-sectional studies.
-

Figure 4.1 shows what happens when econometric techniques, in particular crosssectional regression analysis, are used in testing capital structure theory. The six steps
mentioned in subsection 4.1.a, for translating a theoretical model into an econometric
one are implicit in the process depicted in that Figure. Firstly, theory suggests how a
firm specific characteristic affects, mostly in a comparative static way. capital structure
choice (step 1). In order to empirically analyse this theoretical relationship an econometric test has to be performed. Therefore, a functional form (step 2) has to be chosen
and the stochastic structure of the model has to be specified (step 5). The functional
form and the stochastic structure determine the econometric model that will actually
be tested. However, this is still an 'empty' model since the variables (theoretical determinants and capital structure) have to be measured (step 4) and the actual data
(sample. year. data source, etc.) have to be chosen (step 6). These are both based on
economic conditions under which the model is supposed to hold true (step 3).
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-

capital structure theorem, e.g.:

- MM irrelevance
- moral·hazard underinvestment
cost of debt
pecking order theory
- free cash flow tlieory
- informational cost of debt
-

_

1
1

theoretical

determinant

A

1 1

B

1

C
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(41

1

(2) (3) (4) 15)
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{size)

(log sales)

.

(61

1

,

leverage measure

dependent variable
( - debt / equity
- long-terni debt / equity
trade credit / equity )
-

observation 'theory'
Imostly implicit)

econonietric test
e.g. regression analysis

Figure 4.1. The structure of cross-sectional testing

Figure 4.1 shows that, especially in the case of cross-sectional studies, only the
statistical relationship between some proxy and some leverage measure (phase C in the
Figure) is actually tested. Conclusions are drawn based on the coefficient estimates and
their statistical significance. Then, firstly these results from phase C are generalized to
phase B where conclusions are drawn concerning the effect of the 'unobservable' firm
characteristics like profitability, operating risk, non-debt tax shields, uniqueness, etc.,
on capital structure. Secondly, based on this alleged 'causal' relationship statements
are uttered regarding the empirical validity (phase A) of the theorem that is ultimately
believed to be tested. Thus. the incremental impact of each proxy on some measure of
financial leverage is supposed to test competing capital structure theorems. When
generalizing the results o f the econometric tests (phase C) to validate a theorem (phase
A), implicitly all six steps are taken in the opposite direction and each of the choices that
was made during that process now poses a problem. More specifically, in the six steps
and three phases of the cross-sectional testing. the most serious problems that one
encounters are:
a) since various theorems have implications for each determinant it is virtually
impossible to disentangle the different possible explanatory theorems;
b) as most observed variables are imperfect proxies for each determinant the precise
effect of each determinant on capital structure is impossible to measure;
c) many variables are related to different theoretical determinants, which makes
them even more difficult to disentangle;
d) proxies are interrelated, which causes problems of multicollinearity;
e) observed leverage ratios (market as well as book ratios) are imperfect proxies of the
optimal capital structures;
Tlie empirical evidence
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B

the model is mostly misspecified;

g) some determinants remain unobservable since no reasonable proxies are
available;
h) the assumptions of the stochastic structure are rarely satisfied.

4.1.c Organizing the empirical work
Before discussing the various papers, let me first briefly explain how the remainder of
this chapter, which consists of a review of the empirical literature, is organized.
Remember, that the metatheoretical framework, as explained in section 2.7, primarily
concerns the structure and development of capital structure theory. Of course, the role
of the empirical research (e.g. the unilateral independency thesis} in the MM programme
was dealth with, but that focused on the research's impact on the theoretical work.
Consequently, the metastory cannot be used to also structure the empirical literature.
Still, it goes without saying that the role of the empirical work in the structure and
development of the MM programme will be substantiated throughout this chapter
when discussing the various papers.
There are mainly two possible ways of categorizing the empirical literature: by subject
matter or by statistical methodology. Since most papers in the MM programme
typically employ one statistical methodology but examine several theorems simultaneously, I have no option but to organize the empirical work according to statistical
methodology. Each section will focus on articles that use a particular statistical
technique. In addition, however, two categories can be distinguished that focus on a
specific topic: papers which focus on bankruptcy costs and those which focus on
international aspects of capital structure choice. Because the issue of bankruptcy is
only indirectly related to capital structure and since the number of papers that have an
international focus is limited and because almost none of them have (yet) been
published in any of the standard finance journals, both categories will not be discussed
in the present chapter but will be referred to in chapters 5 and 6.

In the remainder of this chapter each section will discuss a number of papers which all
use the same econometric approach in empirically analyzing capital structure choice.
In the early 1970s the first cross sectional studies in the MM programme examined
variations of debt ratios across industries, these articles are considered in section 4.2.
The first cross-sectional tests (essentially using the regression model mentioned in the
last subsection) were also published in the 1970$ and these are still performed today.
Nowadays they focuss on institutional factors and international differences in capital
structure. These papers are the most relevant to the empirical work in chapters 5 and 6
and are reviewed in section 4.3. The next category of papers uses some form of time
series analysis to study corporate behaviour when adjusting to long-term financing
targets. These studies, discussed in section 4.4, are based on a stock-adjustment model
where the costs of adjustment (e.g. recapitalization costs) are balanced against the costs
of being out of equilibrium. The last group of papers to be surveyed in this chapter looks
at incremental financing decisions and tries to explain how firms make a choice
between issuing debt, equity or some other form of external financing. In most of these
studies logit or probit models are used. These are regression models in which the
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dependent variable Y'' is not observed, but what is observed is
variable Y defined by
1

0

a

dichotomous dummy

if Y' > 0

otherwise

For example, l can indicate issuing equity and 0 indicates issuing debt. Logit and probit
models differ in the specification of the error term 7
An important category that will not be surveyed is that of papers which use the so called
event study methodology. This is a simple form of panel data analysis. This methodology studies the announcement effect on the value of debt and equity of a leverage
changing event. Such a leverage changing event can either be a debt or equity issue or
an exchange offer or swap. Evidence on the effects of exchange offers is especially

interesting because they change leverage without simultaneously affecting real
decisions (i.e. changing the asset side of the balance sheet). The general finding of event
studies is that market reactions to increases in leverage (e.g. debt/equity swaps or self
tender share repurchases) are positive whereas market responses to leverage
decreasing events (e.g. seasoned equity offerings) are negative. Although this is an
important and interesting category of empirical capital structure research, a discussion
of event studies will be omitted since they are too far removed from the empirical
analyses in the chapters 5 and 6.

4.2 The early cross-sectional evidence on industry leverage ratios
The earliest empirical observations on capital structure in the MM programme (except
for the tests on cost of capital in Modigliani and Miller, 1958) indicate that industry
groupings explain a statistically significant portion of the variance of observed capital
structures. Moreover, industries tend to retain their relative leverage ratio rankings over
time. I agree with Titman (1984) to some extent, that these basic stylized facts
concerning industry characteristics and capital structure are "consistent with almost
any theory of capital structure imaginable"(p. 150). However, exceptions should be
made for testing the first and second encompassing theorems. The fact that financial
structures of firms do not vary significantly within an industry but do vary significantly
among industries could be used as indirect evidence against both MM irrelevance and
the 100% debt theorem (a more direct way would be to test for the effect of leverage on
the cost of capital). Indeed, most of the earlier tests on industry leverage ratios were
aimed at testing both MM theorems. In this section five papers are discussed that try to
measure the effect of industry on capital structure. The most striking pattern in these
papers is that each following paper claims to correct alleged weaknesses in the previous
one. This process, however. does not lead to more precise or convincing results, on the
contrary!

7) If the distribution of the error term is logistic we have what is known as the logitmodel and if the errors follow
a normal distribution we have the vrobitmodel.
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One of the first papers that documented evidence supportive of industry-specific
leverage ratios was Schwartz and Aronson (1967). The paper intended to "refute the
basic MM argument" by quantifying one kind of evidence in favour of the opposite
'traditional position' (as discussed in section 3.2), that companies in the various industry groups appear to use leverage as if there is some optimum range appropriate to each
industry group. They recognized however, that such findings would only provide
surrogate evidence" and would not necessarily refute MM irrelevance. as the MM
theorem was only supposed to hold in a world of frictionless capital markets. Moreover,
it was stressed that an alternative explanation for the consistency of financial structures
is to "ascribe them to the traditions and customs prevailing among corporate treasurers
and the suppliers of capital." (p. 17). Schwartz and Aronson distinguish only four industries: railroads, utilities (electric and gas), mining and industrials, each industry
containing eight firms. Employing a one-way analysis of variance they find that firms
belonging to the same industry classification generally have similar financial structures
and that differences in equity exist over a period of 40 years (1923-1962) as a proportion
of total financing (including current liabilities) between industries and that they are
relatively stable. As indicated in Table 4.1 utilities have the highest debt ratios
(measured as long-term debt plus current liabilities), followed by railroads. On average
mining companies have the lowest leverage.

Schwartz and Aronson (1967) supports my metastory in at least two respects. Firstly, it
is explicitly stated that the purpose of the empirical work is to test, and even "refute" a

theorem, in particular the first encompassing theorem. Secondly, the authors believe
that even though the results confirm their a priori beliefs, the MM theorem cannot be
re futed because the econometric model is not able to unambiguously test the economic
model (because unlike the MM world, the real world in which the tests were performed
is not'frictionless', and because of the earlier mentioned alternative explanation of MM
irrelevance that was based on "traditions and customs"). Schwartz and Aronson's
awareness of this weakness of their empirical model is even so strong that it is reflected
in the title of the paper: "Some surrogate evidence in support of the concept of optimal
financial structure" (italics added). Note, that although the prevailing theorem at that
time was 100% debt as the optimal financial structure (the second encompassing
theorem), this theorem is completely ignored in the paper. The most likely reason is
that the 100% debt theorem is probably the most empirically 'absurd' theorem in the
entire MM programme, especially since it is not just another possibility theorem but an
encompassing one.

The objective of Scott (1972} was basically the same as in the Schwartz and Aronson
study, namely to find evidence in support of either the 'traditional view' or the MM
theorems. Scott also looks at industry differences in capital structure in order to empirically test "whether the importance of the financial structure of the firm has in practice
been confirmed by corporate decision makers" (p.45). Two underlying assumptions
that are needed for performing such tests are explicitly stated. Firstly. leverage ratios are
assumed to be influenced by the business risk of the firm and secondly, different
degrees of business risk can be approximated by different industry groupings. With
respect to these assumptions Scott remarks that "these assumptions are common in the
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literature of financial structure". This is very surprising, to say the least, since the first
condition is contrary to the MM theorems, which constitute the object of Scott's tests
and which certainly form a part of the "literature of financial structure". Apparently,
even fourteen years after their seminal paper the theorems of Modigliani and Miller
were still not considered to be part of financial economics.
The main contribution of Scott was his attempt to resolve several shortcomings present
in the Schwartz and Aronson paper. For one, Scott examined 12 industries (covering 77
firms) instead of four. Another weakness in the Schwartz and Aronson study is that the
four broad classes of firms that they used included two regulated (railroads and utilities)
and two unregulated industries (mining and industrials). It could be argued that debt
ratios are more strongly a function of regulatory requirements than business risk.
Consequently their study is a simple test of whether the financial structures of regulated
industries differ significantly from those of unregulated industries. The 12 industry
groups used by Scott did not include regulated firms. Still, after having made some
additional changes, Scott's results confirm the findings of Schwart and Aronson. It
appears that financial structures of firms in a given industry cluster in a definitive way
and that, for the period studied (1959-1968), the differences in equity ratios are quite
pervasive. The (recalculated) leverage ratios per industry grouping are summarized in
Table 4.1. In addition to Schwartz and Aronson, it is shown that the results of the
analysis of variance procedure is not due to a single industry sample deviating widely

from all other samples.
One might expect that Scott would have concluded that the evidence he found rejects
the MM theorems, or at least supports the 'traditional view'. However, Scott argues that
it would be possible to explain inter-industry differences in leverage by assigning a
'follow-the-leader' type of intelligence to the demanders and suppliers of corporate
capital (an argument similar to the 'traditions and customs' story mentioned by
Schwartz and Aronson). Moreover, the paper ends by saying that the results support
both hypotheses, since "both acknowledge the (normative) validity of the optimum
financial structure concept under realistic capital market conditions" (p.49). This is a
very surprising conclusion, since it implies that the author himself considers the
analyses that were performed unsuited for the purpose of the paper, namely to either
reject, or support, the 'traditional view' versus the MM theorems! Another observation
is that, again, it is shown that Friedman's instrumentalism does not hold in the MM
programme since the MM assumptions are not merely a vehicle to derive testable
predictions about the real world. Instead, they a priori invalidate any empirical claim of
the MM theorems as the irrealistic nature of the'MM world' makes the theorems totally
immune for every form of falsification. Or, as I put it in section 2.7 and in keeping with
the title of this chapter: "conjectures without refutation".

Two years later, Remmers et al. (1974) indicate that in Scott's sample there are also
some built-in weaknesses, in particular the small sample size (77 firms) and the

relatively large number of industries. The latter could cause the problem that if the
number of industries increases, so does the likelihood of adding one or more that have
special circumstances causing their distinctive debt ratios to deviate from those of
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other industries. I would think, however, that this criticism is not fully justified since
Scott employed a multiple comparison test precisely to overcome this weakness. Like
Schwartz and Aronson, and Scott, Remmers et al. run a one-way analysis of variance
test. The analysis now alone on samples containing 258 (1966) and 328 (1971) Fortune
500 firms taken from nine different industries. Table 4.1 shows the debt ratios for each
industry as reported in the paper. In contrast to the papers we discussed earlier and to
most other studies, no support is found for the hypothesis that industry is a determinant of corporate debt ratios for U.S. firms. However, when including the aircraft and
parts industry (relatively high debt ratios) and pharmaceuticals (low debt ratios), a
significant F-ratio was produced Remmers et al. argue that this was probably not
because of perceived business risk but because of relatively low and relatively high
profitability respectively. The fact that Remmers et al. find no evidence in support of
industry differences in leverage could also be due to the fact that on the one hand
several of the industries which were included in the sample seem very similar, such as
chemicals and petroleum refining and metal manufacturing and metal products. On
the other hand, some industries that appear to be more heterogenous are not included.
such as mining, drugs, aircraft and retail.

:

Furthermore, Remmers et al. have performed similar tests for samples of firms from
four manufacturing industries (electrical, paper, food and chemicals) in five developed
countries'. In The Netherlands, Norway and the United States industry does not appear
to be a determinant of corporate debt ratios, whereas it does appear to be a determinant
in France and Japan. Some special circumstances (e.g. government loans) are mentioned that may be responsible for the industry differences in leverage in France.
Remmers et al. also looked at firm size as a possible determinant of capital structure.
Size was proxying for perceived business risk since large, multi-product firms would
generally be less risky than small one-product firms. Except for France, size (measured
by total sales) does not appear to be a determinant of debt ratios. In fact, small firms had
higher debt ratios than large firms in all countries, except for the U.S. Yet it should be
noted, that especially for the U.S. and Japan even the 'small' firms in the sample are
relatively large. Therefore, it could still be true that size affects leverage if the range of
size would include the very smallest and largest firms (as is the case with the sample
that is used in the next chapter).
Scott and Martin (1975) present further evidence on the relationship between industry
classification and financial structure which supports the results of Schwartz and
Aronson (1967) and Scott (1972) but that differs from Remmers et al. (1974). Scott and
Martin point at some weaknesses in the Remmers et al. study which they try to
overcome. For example, with respect to the size of the firms their sample is more
heterogenous (not taken from Fortune 500 but from Compustat). Moreover, analogous
to Schwartz and Aronson, and Scott, the ratio of common equity over total assets is used

8) These

iiidustries were not included in the original sample because they each contained less than 20 firms.

Another paper that looked at non-U.S. firms is Stonehill and Stitzel (1969), which used a sample of 463 corporations in nine industries in eleven developed countries. Similar to Remmers et al. (1974] their analysis of variance tests did not support the hypothesis that industryis a determinant of capital structure.
9)
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as a measure of capital structure instead of total debt which was employed by Remmers
10
et al Finally, in addition to a standard parametric one-way analysis of variance test,
which assumes normality and equal variance of the populations, a distribution-free (or

nonparametric) test is employed. Using a total of 159 (1967) and 277 (1972) U.S. manufacturing firms from 12 industries as samples, both the results of the parametric and
nonparametric tests indicate that for each of the six years studied industry class is
indeed a determinant of financial structure. In order to test whether the use of financial
leverage differs across industries merely because some are composed of large firms and
others consist of small firms, the effect of firm size on equity ratios was neutralized by
using analysis of covariance. Scott and Martin find that for five of the six years statistically significant differences in leverage according to size group (measured by total
assets) do indeed exist: larger companies generally have less equity financing.
Nevertheless, when controlling for size leverage still differs significantly across
industries for each of the six years. This indicates that firm size, although important, is
not the only factor contributing to the observed industry differences in leverage.

It is somewhat surprising that nowhere in the paper an attempt is made to link the
(clear cut) results to any theoretical hypothesis. It is not clear if the findings are considered to contradict the MM theorems, or that no such conclusion is possible (as was
argued by Schwartz and Aronson, and Scott). Instead, Scott and Martin are the first to
indicate industry with the neutral term "determinant of financial structure". With
respect to the size effect no theory at all is mentioned. No possible rationale (e.g.
transaction costs, diversification, business risk) is given to explain the positive relationship between size and leverage. Although the sample does not include regulated firms,
no test is performed to see whether the results are caused by just one or two'deviating'
industries, as was done by Scott (the same author as in Scott and Martin).
As a last paper on the effect of industry on capital strucuture, in the same year as Scott

and Martin, Belkaoui (1975) tested the MM irrelevance theorem by examining the effect
of business risk on capital structure. Industry classification was used as a proxy for
business risk since it is "given that each industry will be characterized by the same
business uncertainty", therefore Belkaoui expects firms in the same industry to attempt
to adopt a capital structure suited to their business risk. Using Canadian data from 1968
to 1972, 155 firms were randomly chosen from 13 industries. The ratio of total debt to
common stock at book value was used as a measure for leverage. Similar to e.g.
Schwartz and Aronson (1967) or Scott (1972), F ratios were computed to test for the null
hypothesis that no differences exist for leverage between industries. For all five years
the null Was not rejected. Belkaoui not only concludes that debt ratios do not vary
significantly between industries, but he also concludes that industrial classification in
Canada cannot be used as a proxy for business risk. This last statement is very
surprising, not only because in my view it cannot be inferred from the data but also
because the use of industrial grouping as a proxy is instrumental for the result of the

10) Differences between total debt and common equity measures of leverage can be caused by cross-sectional
variation in the use o f preferred stock, pension liabilities, non-capitalized leases, warrants, provisions, convertibles, deferred credits, etc.
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paper: if industry classification is not a proper measure for business risk this proxy
could not be used to perform the test of MM irrelevance that Belkaoui had in mind.

Table 4.1 summarizes industry leverage rankings as reported by the five studies
discussed above, and two additional ones. Tentatively, some patterns can be inferred
from this Table, most of which confirm existing stylized facts. Some of the most striking
patterns are:
a) firms with a high amount of fixed assets, thus high collateral value, seem to have
relatively high debt levels;
b) conversely, firms with many intangible assets have lower debt levels;
c) industries with high business risk appear to have more equity financing, suggesting
a trade-off between operating and financial leverage;
d} industries with many low skilled workers who only make insignificant firm-specific
human capital investments and who have a higher degree of unionization, tend to
be financed with more debt 11; conversely, industries employing highly skilled
workers who also are less unionized apparently have lower debt financing (except,
perhaps, metal mining);
e) apparently overruling these regularities is the fact that regulated industries have
relatively high debt levels, reflecting the low probability of bankruptcy.
There are other papers that also contain evidence on the effect of industry groupings on
debt financing. Yet since the main focus of these articles is not on the industry effect but
on different determinants o f capital structure, they will be discussed in the next section.

4.3 The multivariate cross-sectional evidence
This section reviews those papers that are most closely related to the empirical work in
chapter 6. Those studies contain cross-sectional tests in which various determinants of
capital structure are simultaneously analysed, mostly using multiple regression analyses. The rather elaborate discussion of the papers aims to cover various elements of the
immunization theorem.

4.3.a Ferriand Jones (1979), no clear theoreticalfoundationandmostly inconclusive
results
Similar to Scott and Martin (1975), Ferri and Jones (1979) also investigated the influence
of industry classification and size on financial structure. Yet they were among the first
to analyse the effects of business risk and operating leverage. Another contribution of
the paper was the introduction of a statistical methodology (the Howard-Harris clustering algorithm) which was new in corporate finance and of which the authors claimed
that it "promises superior results, because it avoids several measurement difficulties
encountered in previous work". The clustering algorithm maximizes the ratio of
variance between groups to variance within groups and assigns each firm to one class of
a set of'leverage classes', measured as the debt to total assets ratio. Using Compustat
data on a sample of 233 firms over two five year time spans (1969-1974, 1971-1976) the
results of the clustering suggest that there are six distinct debt groups. In order to
11)

This supports the tradeoffbetween the income and substitution effect in Cools and Zou (1992).
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analyse the hypothesis concerning the relationship between capital structure and
industry grouping 25 SIC (Standard Industry Classification) codes were cross-tabulated
with leverage class. Three other hypotheses concerning the relationship between
leverage class and firm size, business risk and operating leverage respectively, were
tested by means of multivariate discriminant analysis.

The hypothesis that the relationship between leverage class and generic industry class
is perfectly random was rejected for 1976. but not for 1974. When the 25 SIC codes were
cross-tabulated with leverage class the results indicated that leverage class can be
better predicted with SIC codes than with generic industry groupings. Ferri and Jones
noted that this result is not surprising, since there were two-and-a-half times as many
distinct SIC codes as generic industry groups in the predictor variable sets. They
conclude that the dependence between industry and financial structure is, at best,
modest and indirect. With respect to size, measured by current and average sales and
current and average total assets most proxies (except for current assets) were found to
differ across the leverage groups for 1976, whereas none of the tests of size differences
were found to be significant for 1974. Only linear combinations of different size
measures discriminated significantly between leverage groups. The authors found that
a firm's use of debt is positively related to size, but the relationship does not conform to
the linear scheme that has been indicated in other work. To analyse the effect of
business risk on leverage class four measures were used: the standard deviations of
standardized growth in sales and of standardized growth in pre-tax cash flow and the
coefficient of variation of sales and of cash flow. For 1974 leverage classes were not
found to differ significantly on any of the risk measures and for 1976 only the coefficient
of variation and standard deviation of standardized growth in pre-tax cash flow
generated significant test results. However, these results were caused by the extreme
differences in risk between the lowest leverage class and those in the other five classes.
Therefore, Ferri and Jones concluded that variation in income could not be shown to be
associated with a firm's leverage. Finally, tests for the relationship between financial
and operating leverage were performed. Three measures of operating leverage were
used: the sales elasticity of earnings (the percentage change in EBIT to the percentage
change in sales across three years) and the ratios of average fixed assets over both the
current (1974 and 1976) total assets and the average total assets over the preceding five
years. Except for the sales elasticity of earnings in 1974 all tests produced statistically
significant results for a negative monotonic relationship. This led to the conclusion that
operating leverage has a negative linear influence on the firm's debt ratio, as suggested
by the 'traditional position'.

Although the title of the paper speaks about "a new methodological approach", the
added value of this 'new' clustering technique which Ferri and Jones use seems rather
limited. After all, the methodological problems (the lack of isomorphism in SIC codes
and the arbitrariness of generic groupings) this technique is supposed to solve do not
appear to be very important. Moreover, when studying the effect of industry on debt
financing, evidently some industry classification has to be used. What's more, there
even seems to be a serious drawback in using clustering techniques the way Ferri and
Jones do, because when reducing a sample of 233 firms to six leverage classes a lot of
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cross-sectional variation in the data that could contain useful information is thrown
away. Another comment concerns the lack of theoretical justification of the four
hypotheses that are tested. The first hypothesis, that financial structure is molded by a
firm's industry classification is analysed because it has "intuitive appeal" (p.631). This
'intuitive appeal' stems from the supposedly similar business risk faced by firms
producing the same products (since they should face similar costs and rely on the same
technology). Implicitly, Ferri and Jones consider the 'traditional view' that financial risk
and operating risk choices are offsetting decisions to be valid. Conversely. the MM
theorems are assumed to be empirically unsound since they "run contrary to intuition".
More than two decades after MM (1958) this is a somewhat surprising position since
nobody has shown the MM theorems to be theoretically incorrect and since there is no
convincing counterfactual empirical evidence either. Moreover, as we saw in the
previous section, several of the first empirical studies that looked at the relationsliip
between leverage and capital structure did aim at testing the MM irrelevance theorem.
Yet none of them was able to reject the MM hypothesis, either because of the'surrogate'
nature of the evidence or because the results did not even contradict MM irrelevance
(e.g. Remmers et al., 1974; Belkaoui, 1975). Nevertheless, Ferri and Jones implicitly and
with apparent ease discard MM and don't provide an alternative rationale for assuming
that financial structure is molded by a firm's industrial classification. This assumption
is merely motivated by an "intuitively appealing" negative relationship between
business risk and leverage.
The same comment applies to all three other determinants of capital structure that are
tested in the paper as they are all based on the "intuitively appealing" negative relationship between some form of business risk and debt financing. For example, size is argued
to be negatively related to business risk because large firms may be more diversified.
Moreover, "it is plausible" that the size ofthe firm is positively related to its use of debt as
large firms enjoy easier access to the capital markets, receive higher credit ratings for
their debt issues and pay lower interest rates. Apparently, these statements lack a sound
theoretical foundation. However, as we will see later, other papers have also made use of
such arguments. These observations confirm the metatheoretical story in section 2.7,
which states that the official methodology is not adhered to and that, in conformity with
the immunization theorem, theoretical results are not (to be) falsified.

4.3.b Bowen, Dateya,id Huber (1982), tlieoreticalvagueness a,id thenegative effect
of non-debt tax shields
A paper that further attempts to resolve some of the deficiencies of past empirical work
in studying inter-industry differences in capital structure is Bowen, Daley and Huber
(1982). The paper provides evidence on the determinants of capital structure choice.
both cross-sectionally and across time, based on a sample drawn from every third year
between 1951 and 1969, thus avoiding the inflationary spirals following World War II
and during the seventies. Moreover. the 1970s was also a period of increased use of
off-balance sheet financing, which would lead to substantial understatement of leverage for some industries if debt ratios would be used to measure capital structure. While
most previous studies largely used unspecified industries. Bowen et al. bring into play
Standard Industrial Classification (SIC) codes which provide an exogenous means for
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grouping firms into functionally defined industries. In addition, they test their
hypotheses on both common equity and debt based measures of leverage (see footnote
10). Prior to Bowen et al. (1982) there was some indication that inter-industry tests of
financial structure were sensitive to different specifications of leverage. The two studies
(Schwartz and Aronson, 1969; Scott, 1972) that concluded that debt ratios do vary
across industries used equity to total assets as a measure of leverage, whereas the
dissentingpapers (Remmers et al., 1974; Belkaoui, 1975) made use of debt to total assets
as a measure of capital structure.
Starting with 1800 firms divided over 51 four digit level industries from the Compustat
Annual Industrial file, all firms with incomplete data for one of the seven years were
excluded. This reduced the number of industries to nine and for each of those a random
sample of ten firms was taken. The null hypothesis that was tested was that all industries were drawn from distributions with the same mean (this is the correct way of
formulating the null and clearly indicates that a statistically significant result might be
caused by just one outlier). Both parametric (one-way ANOVA (analysis of variance))
and nonparametric (omega squared) tests indicated that the null was rejected. The
results of 504 individual pairwise tests (36 combinations, 7 years, 2 ratios) rejected the
possible criticism that the differences in mean leverage ratios would have been caused
by just one or two outliers. The average debt ratios for the nine industries are shown in
Table 4.1. The differences and the rankings of mean industry financial structures
demonstrate a statistically significant stability over the entire time period studied and
firms exhibited a statistically significant tendency to move towards their industry mean.
Although the H, hypotheses are explicitly stated in the paper, it is not very clear which
theoretical results are tested. Bowen et al. mention the Miller (1977) leverage
irrelevancy in the introduction of the paper but do not present their conclusions as
some kind of verification or refutation of MM or Miller irrelevance.
Whereas prior to 1980 all empirical work was concerned with testing encompassing
theorems, Bowen et al., and most subsequent empirical papers tested one or more
possibility theorems. As will become clear, the increasing number of interrelated possibility theorems increasingly hampers their empirical disentanglement and the
immunization strategem will become ever more apparent. Bowen et al. were the first to
empirically examine the relationship between the level of debt financing and the level
of tax shelters provided by depreciation, investment tax credits, and operating loss
carry forwards. This relationship was also studied at the industry level. Obviously, the
aim is to test the possibility theorem of DeAngelo and Masulis (1980) concerning the
negative effect of expected non-debt tax shields on debt financing (see section 3.4.d).
For each year the Spearman rank correlation coefficient was calculated to assess the
relationship between the industry average total debt financing and the following
industry average tax shelter ratio (TSR)
N

TSR 1, =

CE

Depi:+ ITCI,+ TLCFi,
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where TSRH denotes the tax shelter ratio for industry j in period L Ni is the number of
firms in industry j, Dep„ is the depreciation reported for firm i in period t, ITC; , denotes
the reported investment tax credit for firm i in period t. TLCF , indicates the tax loss
carry forward remaining for firm i at the end of period t and R;, denotes total revenues
for firm i in period t. Bowen et al. recognized that in addition to the regular ex post - ex
ante problem, this measure might suffer from potential cross-sectional differences in
accounting treatments for book and tax, as well as in the means of recognizing the
investment tax credit 12. The results indicate that in four of the five years industries with
a relatively high tax shelter ratio have relatively low debt financing, as predicted. Yet
none of the coefficients is statistically significant. The analysis was done once more
excluding the airline industry because it was the only industry regulated by the federal
government. The airlines were thus protected from price and route competition.
which means a relatively low probability of bankruptcy (and thus lower cost of debt
financing). Now the results show negative correlation statistics for all the years, some of
which are statistically significant. Bowen et al. concluded that for non-regulated industries the null (i.e. no impact of non-debt tax shields) was rejected. but rightly note that
their analysis assumes that expected bankruptcy costs are constant across industries.
Bowen et al., and all other papers published in the 19808 that studied the effect of nondebt tax shields on debt financing, ignored the fact that tax shields should matter only
to the extent that they affect the marginal tax rate on interest deductions. Although
deductions and credits always lower the average tax rate, they only lower the marginal
rate i f they cause the firm to have no taxable income and thus face a zero marginal rate
on interest deductions. Tax loss carry forwards (TLCF), for example, have a large effect
on the expected marginal tax rate on interest payments, since each dollar of carry
forwards is likely to crowd out a dollar of interest deductions. On the other hand, investment tax credits (ITC) may not have a significant effect on the marginal tax rate since
firms with high ITC are often quite profitable (high ITC precisely occurs because the
firm has profitable investment opportunities). Consequently, theorywould predict that
TLCF do affect financing decisions, while the impact of ITC might be negligible. As we
will see later, the first empirical paper that distinguishes between tax shields that affect
only the average tax rate and those that also lower the marginal rate is MacI(ie-Mason
(1990). The fact that Bowen et al. only find weak support for the DeAngelo-Masulis
hypothesis might be caused by the mixed use of both marginal and average tax shields.
The 'weakness' of the findings could also be explained by the income effect that
Dammon and Senbet (1988} pointed at and which could offset the DeAngelo and
Masulis substitution effect (see section 3.4.e).

4.3.c Boquist and Moore (1984), the non-negativeeffectof non-debt tax shields
Boquist and Moore (1984) intended to extend and improve on Bowen et al. (1982) in
testing the cross-sectional form of the DeAngelo and Masulis non-debt tax shield
hypothesis. In particular, Boquist and Moore in particular try to improve on Bowen et
al. with respect to three methodological issues. Firstly. the proxy for non-debt tax

12) Theex post - ex ante problem refers to the fact that realizedbehavior (e.g. the realized amount of noii debt tax
shields} have to be used as proxies for expectedbehavior (the expected amount of non debt tax shields).
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shields (depreciation, tax credits and carry forwards) is now standardized by earnings
before interest, depreciation and taxes (EBIDT) instead of sales, which they argue is
more consistent with the DeAngelo-Masulis model. Secondly, since that model clearly
focuses on a trade-off between debt and non-debt tax shields Boquist and Moore use
interest bearing debt instead of total debt to measure leverage. Thirdly, because the
ultimate financing decision resides at the firm level and not at the industry level, the
testing is now done at the firm level rather than the industry level. Whereas the results of
Bowen et al. support the DeAngelo-Masulis hypothesis, Boquist and Moore hardly find
any evidence in favour of a substitution effect between debt- and non-debt tax shields.
In testing at the industry level they ftnd, at best, weak evidence in support of the nondebt tax shield thesis. Yet when testing at the firm level. which they argue is more
appropriate, Boquist and Moore find results significantly in contrast to the tax shield
hypothesis. However, as I mentioned earlier, MacKie-Mason (1990) has pointed out
that all papers prior to 1990 that tried to test DeAngelo-Masulis are in fact erroneous
since they employ inaccurate indicators of non-debt tax shields.

4.3.d Bradley, Jarrelland Kint (1984), theory and indirectevidence
A paper that, like Boquist and Moore (1984) but unlike Bowen et al. (1982). very clearly
indicates which theories are tested is Bradley, Jarrell and Kim (1984). Moreover. before
performing their empirical tests on three determinants of capital structure they develop
a theoretical model that synthesizes the state of the art in capital structure theory. Their
model not only captures the tax-bankruptcy balancing theorem but also includes
Miller's personal tax model and the extensions by DeAngelo and Masulis (1980), Kim
(1982) and Modigliani (1982), as discussed in section 3.4. The comparative statics and
the simulation of the model indicate three firm-specific factors that influence the firm's
optimal capital structure: a) costs of financial distress (which include bankruptcy costs
and Myers' underinvestment costs of debt) have a negative impact on debt financing b)
the debt ratio is inversely related to the level of non-debt tax shields and c) if the costs of
financial distress are significant, the variability of (unlevered) firm value is negatively
related to the debt ratio. Although this is one of the few papers which incorporates
theory and empirical analysis, the comparative statics and the empirical tests do not
relate directly to the theoretical simulation of the model. For example, in most cases the
simulation of the model shows a non-linear relationship between the variability of the
firm's value and debt ratio, whereas only a linear relationship between earnings
variability and (long-term) debt is tested.
The impact of industry classification on debt ratios is analysed in the empirical analysis
using a standard ANOVA. In order to study the impact on leverage of financial distress
costs, variability in firm value and the level of non-debt tax shields, a debt ratio is
regressed on proxy variables for each of these firm-specific factors. The sample
contains data taken from Compustat from 851 firms covering 25 two-digit SIC industries. Firm leverage is measured by a 20-year average (1962-1981) of the book value of
long-term debt, divided by the mean level of long-term debt plus the market value of
equity (only market values are considered to be consistent with the specification of the
theory). The justification Bradley et al. give for the analysis of industry classification
is that the three firm-specific factors "could quite plausibly also exhibit important
Tlie empirical evidence
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industry commonalities" (p.869). The ANOVA results show that almost 54% of the
variation in firm leverage can be explained by industrial classification. Moreover, some
additional tests suggest that industry classification might proxy for business risk (see
footnote 7 in the paper). However, the 25 SIC industries include telephone, electric and
gas utilities and airlines, which were highly regulated industries and are consistently
among the most highly levered firms 13. When the ANOVA is rerun excluding the regulated industries the explanatory power of industry classification decreases to 25% of the
cross-sectional variation in firm leverage.
The ANOVA results indicate that industry classifications are important determinants of
these empirical proxies since 34% of the cross-sectional variation in firm volatility, 36%
of non-debt tax shields and 56% of advertising and R&D expenditures can be explained
by industry variables. Consequently, Bradley et al. note that each variable is a legitimate
candidate for explaining the within industry similarities of firm leverage ratios across
industries as documented in Table 4.1. The results indicate that volatility of firm
earnings and the intensity of advertising and R&D have a negative impact on long-term
debt financing. Both results support the empirical predictions of the tax-bankruptcy
balancing model. The regressions are run with and without industry dummies and in
each case the coefficients are highly significant.

In contrast to these findings the results of the non-debt tax shields proxy is theoretically
perverse, as the coefficient is positive and statistically highly significant. A possible
explanation for this somewhat puzzling finding is suggested Bradley et al., that depreciation charges and investment tax credits might also proxy for fixed assets. According
to Scott's (1977) 'secured debt' hypothesis fixed assets should be positively related to
debt financing since firms can borrow at lower interest rates if their debt is secured with
tangible assets. In addition, we have seen many other theories in chapter 3 which
predict a positive relationship between debt financing and the collateralizability of
assets. In my view this explanation is further strengthened by the fact that leverage is
measured by long-term debt. I will come back to this issue in the empirical analysis in
the next chapter. In attempting to rescue their perverse result Bradley et al. also pointed
out that in fact they should have tested the marginal tax rate of sample firms (cf. my
comments earlier in this section and MacKie-Mason, 1990). The paper concludes by
stressing the problem of misspecification in cross-sectional regressions. Because
excluded variables can be correlated with included variables, this causes misleading
inferences. This is, indeed, a problem of one-period cross-sectional analyses which

could be mitigated by using panel data, as will be done in chapter 5.
An interesting feature of Bradley et al. (1984) is the close relationship between theory
and empirical testing, which also brings to light more precisely the problems which
have to be dealt with in empirically testing capital structure theories. Not only did we
see the problem of using linear regression even when the theory indicates non-linear
relationships, but there also is the problem of measuring capital structure and how to

13) The high debt ratios of tliese regulated firms could be caused by government protection which lowers the
probability of bankruptcy and thus lowers the expected costs of financial distress.
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proxy for the explanatory variables. For example, without any further comment longterm debt is used as a measure of leverage. Obviously short-term debt. which includes
bank debt as well as trade credit, is partly interest bearing, can cause bankruptcy, and is
part of capital structure choice. Maybe short-term debt is relatively unimportant in the
U.S. (it is not so in Europe, as we will see in the next chapter) but the paper provides no
information on the reasons underlying the exclusion of short-term debt.
The measurement of the determinants of leverage is also an important issue that potentially causes spurious correlation as it is hard to find proxies which allow the distinct
impacts of the different firm-specific factors to be disentangled. Not only can most firm
cliaracteristics be proxied by various proxies, but a more serious problem is that most
proxies are simultaneously related to various firm-specific factors. Tables 4.3 and 4.4 (at
the end of the chapter) give an impression ofthe extent of these problems. Table 4.3 indicates the proxies which havebeen used for each theoretical determinant. Table 4.4 shows
the variety of theoretical determinants for each proxy variable that it was supposed to
indicate in each of the studies mentioned. Finally, Bradley et al. have clearly illustrated
that, in fact, industry as an explanatory variable of leverage is consistent with almost any
theory, since it proxies for a virtually endless number of firm-specific characteristics.

4.3.e Long and Malitz (1985), moral hazard theory and conflicting evidence
A paper that, like Bradley et al. (1984), analysed the cross-sectional financing behaviour
offirms, after having developed a theoretical model that synthesizes some existing theories, is Long and Malitz (1985a). The aim of the paper was to determine the empirical
power of a moral hazard model that studies the Myers (1977) underinvestment problem
and the (Jensen and Meckling, 1976 and Galai and Masulis, 1976) risk shifting problem.
Both theories predict that investment opportunities that are intangible and/or firmspecific in nature will lead to a low amount of debt financing. Monitoring through debt
covenants or by the capital market itself can mitigate the agency problem of
underinvestment since it is assumed that in a rational capital market bondholders
accurately anticipate underinvestment based on the information available. In particular, for firms with tangible investment opportunities potential bondholders have the
ability to better estimate underinvestment and to observe and monitor investment
decisions. Thus, it is hypothesized that firms with a relatively large amount of intangible
investment opportunities can support less debt than those whose value depends on
tangible assets. As for the risk shifting problem, it is likely that it will be difficult for bondholders to accurately anticipate asset substitution in case of many firm-specific investment opportunities. Investments in capital equipment are relatively simple to monitor
on the other hand and it is easier to assess the owner's incentives and possibilities to
substitute riskier investments and to observe their contribution to firm risk. Again, this
leads to the hypothesis that firms with a relatively large amount of intangible assets can

support relatively less debt. When Long and Malitz empirically analyse these moral
hazard problems, in order to examine the robustness of the model, various variables are
included which other theories have suggested may also influence financial leverage.
The cross-sectional analysis is based on annual Compustat data from a sample of all 545
U.S. manufacturing firms with a full set of data from 1978-1980. As in Bradley et al.
The empirical evidence

161

(1984). only long-term debt (book value) is used as measure of capital structure, but
Long and Malitz at least adduce an argument for their choice. They reason that since
their hypothesis centers on the effect of long-term investments on the firm's financing
decision, only long-term, funded debt is considered. However, in my book this is still no
reason. Why couldn't the type of long-term investments also have an effect on shortterm financing? For example. one theoretical rationale for the use of long-term debt in
determining the impact of investment type was given by Myers (1977). He showed that
the underinvestment problem affects short-term financing much less since the chance
is higher that the debt is retired before the investment option expires. Proxies which are
used for measuring the firm-specific. intangible investment opportunities are R&D and
advertising, each standardized by either invested capital (defined by long-term debt
plus equity), invested capital plus capitalized advertising and R&D, or total assets.
Expansionary or tangible investments are measured by the firm's reported capital
expenditures. In order to control for the effect o f business risk on financial leverage, asset
betas are included in the regressions for the individual firm data and regressions are also
run based on 68 equal beta portfolios, each with a different degree of financial leverage.

The tests on data for the 68 portfolios show that all the coefficients have the predicted
sign and are statistically significant and that, depending on the denominator used,
between 35% and 41% of the variation in debt is explained by investment type. The
coefficients of advertising and R&D have negative signs and capital expenditure is
positively related to long-term debt financing. Because the results for the three nominators of the proxies are similar, only variables standardized by invested capital plus
capitalized R&D were used in the rest of the analysis. This denominator was chosen
because Long and Malitz felt it to be appropriate to capitalize rather than expense R&D
and advertising. However, coincidently, this is also the denominator that gives the highest adjusted Rl and t-values! The fact that systematic asset risk is the most statistically
significant variable is called "not surprising". Even in 1985 the traditional (pre-MM)
view that operating risk and financial risk choices are offsetting decisions is considered
the most important piece of scientific knowledge in 'explaining' capital structure.

In order to determine whether these results indicate true moral hazard problems
related to investment type. the effect of three other variables which could be correlated
with the investment proxies and thus cause spurious correlation are investigated: nondebt tax shields, unsystematic risk and the availability of internal funds. A high degree
of multicollinearity between non-debt tax shields (measured by depreciation tax shield
plus investment tax credit) and capital expenditures was found and for the 68 portfolios
advertising and R&D were positively correlated with operating cash flow. When nondebt tax shields were included in the model the main results were not affected but the
effect of non-debt tax shields is negative and not significant. probably because of
multicollinearity.
The effect of a firm's total risk was examined because, according to Long and Malitz.
agency theory predicts that risk positively affects debt financing. They argue that there
are two opposing agency mechanisms that relate the variance of the firm's returns to
debt financing. On the one hand shareholders are more likely to invest in high-variance
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projects and thus expropriate bondholders because they hold claims to the upper
portion of a firm's distribution of returns. Yet this simultaneously mitigates the
underinvestment problem. If, however, bankruptcy costs are also taken into account
higher-variance firms would have less debt. Consequently. if total risk has a positive
effect on leverage, Long and Malitz assume that the moral hazard problem outweighs
the increased probability of bankruptcy, and vice versa if the effect is negative. The
results show that total risk, measured as the total variance of stock returns, unlevered to
remove the effect of debt. has a significantly positive effect on financial leverage. While
the effect of unlevered beta on leverage is still negative, the unlevered total variance of
stock returns positively affects long-term debt financing. Long and Malitz thus
conclude that control of underinvestment has a greater influence on debt financing
than the increased probability of bankruptcy.
As a last test for robustness operating cash flows. which can affect corporate borrowing
in two ways, are examined. On the one hand there is Donaldson's story that because of
transactions costs only less liquid firms will resort to outside funding (in the paper no
reference is made to Myers' pecking order story). On the other hand, relatively high
cash flows might indicate a high level of firm-specific or intangible investments, as
these investments are most likely to generate true economic growth (i.e. positive NPV
projects, instead of growth merely by expansion, i.e. increasing size). If this latter explanation is correct one would also expect a negative relationship between cash flow and
debt financing also. When operating cash flow is added to the original model the
explanatory power of the three moral hazard variables is not affected. However, since
firms with high operating risk are expected to have higher operating cash flows, Long
and Malitz also control for risk, which causes the coefficients for both advertising and
R&D to become statistically insignificant. Unfortunately this result does not enable
Long and Malitz to empirically distinguish between both theoretical explanations, but
because capital expenditures are still significantly correlated with leverage they
conclude that the moral hazard problem is important.

Finally, it is examined whether short-term borrowing is used in order to mitigate agency
problems, as Myers (1977) especially has suggested. When short-term debt is regressed
on the moral hazard variables and the effect of asset risk is neutralized by including
asset beta, none of the moral hazard coefficients is statistically significant and the
explained variance in debt ratios is extremely small. Therefore, Long and Malitz infer
that firms make short-term borrowing decisions independent of long-term investment
requirements and do not attempt to resolve agency problems by substituting shortterm for long-term debt.
This paper has been reviewed in some detail, in order to show some of the choices that
Long and Malitz had to make while taking all the (six) necessary steps in translating a
theoretical model into an econometric one. It illustrates the immunization strategem
that protects the various theories in the MM programme against rejection, empirical
rigor and falsification. Yet, in spite of the pitfalls, uncertainties and ambiguities it is
striking to discover at the very end of the paper that Long and Malitz' overall conclusion
is that their study "provides direct empirical evidence that the moral hazard problem is
The empirical evidence
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important and that investment and financing decisions are not independent." (italics
added). On the one hand, conjectures without refutation, on the other, verification
without solid proof.
In 1985 Long and Malitz published another paper, \vhich also examines the interrelationship between financing and investment decisions. Long and Malitz (1985b) predict
that, based on problems of underinvestment and risk shifting, firms that have tangible
investments which are easy to monitor can support more debt than firms which face
intangible, unobservable (growth) opportunities. Especially R&D and advertising are
used as indicators of intangible assets. The paper uses three different approaches to
provide some insight in the empirical relationship between financing decisions and
(in)tangible investment decisions. In the best postmodern tradition, first a tale of two
firms is told. Eastman Kodak undertakes large amounts of R&D and advertising investments and has a market to book value equity ratio of 1.7. On the other hand Inland
Steel, the most modern and automated major U.S. steel producer has no reported R&D
and advertising expenditures. For 1981-1983 Kodak's long-term funded debt to total
funded capital is 4.1 percent whereas Inland Steel's debt-to-capital ratio is 39 percent.
It will not come as a big surprise to hear that Long and Malitz argue that the low debt
ratio of Kodak is caused by the intangible investments; the complexity and secrecy
surrounding R&D may well make it less expensive for Kodak to be almost entirely equity
financed rather than to incur the monitoring costs of debt.

In the second part 39 industries, each containing at least eight firms, were characterized
by means of R&D, advertising, net plant and equipment and leverage and grouped into
quartiles by leverage. Only the characteristics of the industries with the five lowest and
five highest leverage ratios are reported and are shown in Table 4.1. The results indicate
that R&D and advertising expenditures are higher for industries with modest leverage,
whereas capital expenditure and net plant and equipment are relatively low. Since
some of the explanatory variables are interrelated, regression analysis is used to more
formally examine the relationship of leverage to R&D, advertising, net plant and
profitability. Essentially the same results were obtained, except for profitability which
"somewhat surprisingly" was also negatively related to debt financing, which might be
explained by pecking order behaviour. The regression equation was able to explain 42.1
percent of the variation in leverage across firms. Finally Long and Malitz (1985b) report
from Long and Malitz (1985a) (see supra), indicating how they tried to control for risk
and highlighting their findings on non-debt tax shields. Their findings provide some
evidence that firms with higher tax shields, when defined to include all investmentrelated tax shields, do have less debt.
Three cross-sectional studies will now be discussed that focus on the impact of insider
ownership on capital structure. Although the empirical analysis in chapter 5 doesn't
contain any test on the role of equity ownership (since no appropriate data are available
for Dutch companies as only bearer shares exist in the Netherlands, except that since
1992 information is available on holdings of 5% or more of outstanding equity) these
studies are still reviewed because a} insider ownership might be an important determinant of capital structure; b) in all three studies many other determinants of capital
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structure are analysed simultaneously and c) to some extent the present chapter is
meant to be a'self contained' review of the empirical literature in the MM programme.

4.3.f Kini and Stirensen (1986), ad hoc tlzeory and conflicting evidence
The first empirical paper that looked at the role of insider ownership was Kim and
S8rensen (1986). Their objective was to test for the presence of agency costs and their
relationship to the debt policy of corporations. In testing whether cross-sectional
variations of corporate leverage ratios can be related to agency costs Kim and Sarensen
controlled for other factors like growth, operating risk and size as determinants for debt
levels. Surprisingly, although the authors do discuss the agency costs of debt and equity
and the role of insider ownership in view of the analysis of Jensen and Meckling (1976)
and Myers (1977), the expected relationship between insider holding and debt
financing is nowhere stated: "Our purpose is to test whether or not firms whose equity
ownership is concentrated among insiders make use of long-term debt in the capital
structure differently from firms that are owned by many shareholders." (p.134, italics
added). This is especially awkward since based on Jensen and Meckling one might
argue that high insider holding is associated with low leverage. As the agency costs
associated with perk consumption increase with the percentage of outside equity, firms
with heavy insider ownership incur relatively low agency costs of outside equity
financing and should therefore be financed with much equity, thus low leverage and
thereby also minimizing the agency costs of debt.

This somewhat counterintuitive implication of the Jensen and Meckling framework is
due to the fact that they assumed that no control is associated with outside shares and
because no consideration is given to the limitations of personal wealth of ownermanagers. An immediate implication of Jensen and Meckling is that high insider
ownership lowers the costs of external equity financing and thus equity financing is
relatively advantageous. However, this is only true if the proportion of insider ownership can be maintained. Therefore, the insiders not only have to come up with a
substantial amount of money but they will also (have to) incur the costs of a badly
diversified portfolio. That's the price to be paid for reducing agency costs and
preserving the private benefits of controlling the company.

In order to test for the effect of insider ownership of the stock, denoted 6. the firms were
classified into three groups with 'heavy', 'low' and 'average' insider ownership. Due to
the importance of industry class on debt levels, the methodology was to compare firms
in the same industry and which fell into the extreme groups. To qualify as an insiderowned firm, insiders had to own more than 25 percent of the equity and the counterpart
firm (i.e. low insider ownership) had to be less than 5 percent owned by inside shareholders. The sample that was used contained 168 firms (84 in each ownership group)
and the data came from Value Line. The mean 6 was 10.25 percent, 58 percent of the
firms had 6 of less than 5 percent and 15 percent had 6 of more than 25 percent. The
ANOVA results showed that for each of the years 1978, 1979, 1980, the insider-owned
firms had 6 to 7 percent higher book long-term debt to capitalization ratios than did the
low inside ownership firms. Kim and Sorensen concluded that insider ownership
affects debt financing, although they don't mention how or why.
Tile empirical evidence
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Since the only factor that had been held constant was industry classification, multiple
regression was also used to control for other agency costs associated with capital
structure. Based on Myers (1977) growth, measured by the annual growth in EBIT, was
entered, as well as business risk, proxied by the coefficient of variation of EBIT. In
contrast to the traditional view business risk is expected to have a positive impact on
debt financing (see section 3.7.b). As an alternative measure for business risk the
historical coefficient of variation in the market value of equity is also used, which
obviously has the disadvantage of being affected by leverage. To control for diversification, the size of the firm, as represented by the balance sheet value of assets is entered
in the regression. Based on Myers (1977), once more, capital structure is expected to be
indifferent for size. Finally, three variables are introduced to capture the effect of taxes.
Historical taxes paid both as a percentage of EBIT over several years and as a percentage
of EBIDT are entered to proxy for the marginal tax rate. Depreciation as a percent of
total assets is used to measure non-debt tax shields which are expected to be negatively
related with leverage.

Although most coefficients have the right sign and are statistically significant. over 80
percent of the cross-sectional variation in debt ratios is left unexplained. More specifically. the findings still indicate that insider owned firms finance with greater amounts of
long-term debt, for which, ex post, Kim and SOrensen give three possible explanations.
One is the issue of corporate control. Because of limited wealth of insiders and the costs
of having a badly diversified portfolio the only way for insiders to keep the (private)
benefits of control is to finance with debt. Secondly, in the spirit of Jensen and Meckling
(1976) Kim and SOrensen suggest that firms with heavy insider ownership might also
issue debt to avoid the costs of external equity arising from excessive perk
consumption. However, in the Jensen and Meckling framework there is only one
owner-manager, whereas in the companies studied many insider individuals may
probably compete for corporate resources. On the other hand, as suggested by Fama
(1980), Grossman and Hart (1982) and Fama and Jensen (1983) the bonding and/or
monitoring role of debt may prevent excessive perk consumption. As a third possible
explanation for the findings it is suggested that high 6 firms might have lower agency
costs of debt because standard debt provisions and covenants may be viewed as more
effective when there is a close control of equity ownership. A less cogent suggestion by
Kim and Sdrensen is that lenders may view high inside ownership firms as more likely
to negotiate away the Myers' underinvestment problem. Yet Myers' argument for
suboptimal investment by shareholders holds whether shareholders manage the firms
or not. A more convincing line of reasoning would be the argument of Leland and Pyle
that a high inside ownership signals a high quality firm that can be financed with more
debt. as the expected bankruptcy costs are lower, ceteris paribus.
As for the controlling factors, growth has the predicted and significant sign: growing
firms have less debt. However, because the growth in EBIT was measured over the
period prior to the financing decisions, this result is not very convincing since it is more
likely related to the availability of internal funds and might support Myers' "modified
pecking order story" (see also section 3.6.e). In contrast to most studies size does not
significantly affect capital structure (a plausible explanation is that most other papers
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enter the logarithm of some size variable). Surprisingly, but according to Myers' somewhat esoteric (1977) prediction (cf. section 3.6.e), both proxies of business risk are
significantly and positively related to leverage. Both measures of the effective tax rate
are significantly and negatively correlated with debt financing. However, a plausible
interpretation of this result is that the inverse causality applies: taxes are low because
tax shields, thus leverage, are high. Kim and Sorensen rightly remark that their model is
not dynamic enough to capture the firm's perceived tax consequences and resultant
debt decision. Moreover, the cross-sectional variation in debt levels might be very low.
Finally, the tax-sliield variable depreciation has a significant and negative coefficient.
This observation supports the DeAngelo and Masulis theory and the empirical
findings of Bowen et al. (1982) rather than those of some others (e.g. Boquist and

Moore, 1984).

To sum up, the results of Kim and Slirensen (1986) are mixed, but, more importantly,
the theoretical background of the paper is somewhat unsatisfactory. Not only are
some esoteric predictions tested but no hypothesis was developed with respect to
the main issue of the paper, the relationship between insider ownership and debt

financing.
4.3.g Friend a,icl Hasbrouck/Lang (1988,1988), insider lioldings negatively affect
leverage
Two other papers that analyse the impact of managerial self-interest on capital structure are Friend and Hasbrouck (1988) and Friend and Lang (1988). Counter to Kim and
SBrensen both articles first present clear theoretical hypotheses that are subsequently
empirically tested. As both articles have so much in common I will discuss them simultaneously. Not only are essentially the same hypotheses tested, both they also use the
same sample. the same time period, the same dependent and explanatory (except for
one) variables, the same proxies and, not surprisingly, obtain essentially the same
results. Even some sentences are copied literary. In fact, the only difference between
both articles is that Friend and Lang extend Friend and Hasbrouck by adding one
explanatory variable (the fraction of non-managerial principal stockholders) in trying
to explain the impact of managerial self-interest (proxied by inside ownership) on

corporate financing.

The basic idea in both papers is that the corporate capital structure is determined in
partby the optimization of managerial interest. even when these interests conflict with
Stockholders' interests. The fraction and the market value of insider equity holdings are
used as indicators of managerial interests. Risk-bearing costs of such undiversified
portfolios (which include human wealth exposure) and the associated private benefits
of control provide managers with the incentive to avoid bankruptcy. Consequently, the
central hypothesis raised by Friend and Hasbrouck and extended by Friend and Lang
was that managerial self-interest urges managers to maintain a lower debt ratio than
might otherwise be desired by public investors in view of the tax shield on interest or for
other reasons. Friend and Hasbrouck even contend that this might be the most
plausible explanation for the segmentation of the corporate stock and bond markets.
Management does not generally use as much debt as stockholder optimization would
Tlie empirical evidence

167

dictate and are unwilling to issue sufficient bonds to eliminate the difference between
14
risk adjusted bond and stock returns .
Yet the extent to which management has the ability and desire to reduce the level of
debt will be affected by the presence of non-managerial principal stockholders. When
large non-managerial investors are assumed to have sufficient investment in the firm to
warrant the effort required for monitoring and to appropriately influence the management, management may not be able to adjust the debt ratio by its own interests and
leverage would be expected to be higher. These observations induce Friend and
Hasbrouck to explain the low debt ratios in the U.S., compared to Japan and most
European countries. Theyargue that not onlythe greater institutional ownership of stock
in these countries but especially their more active involvement in management decisions
constrains managers in optimizing their self-interest and leads to higher debt levels H
Perhaps it should be noted that the (possibility) hypotheses of Friend and Hasbrouck/
Lang assumes the absence of signalling mechanisms. Some papers suggest that the
debt ratio (e.g. Ross, 1977) and insider holding (e.g. Leland and Pyle, 1977) can be used
as a signalling device to convey insiders' superior information to the market. Friend and
Hasbrouck and Lang argue that theoretically there would be no reason why superior
insider information would lead to the negative correlation between the size of insider
stock holdings and the debt ratio (which is the major finding of both papers). This does
not seem to be entirely correct, as the management of a 'high quality' firm could use
both the Ross capital structure and the Leland and Pyle insider holding devices to signal
its superior quality, in which case insider holding and debt level would be positively
correlated. However, this only strengthens the findings of Friend et al. since they find a
negative relationship, which strongly suggests that insider holdings and capital
structure are not simultaneously used as signalling devices.

The basic approach of both papers is to simply verify whether insider holding variables
are negatively correlated with debt ratios. Both papers, lacking data on insider wealth,
use two indicators of insider holding as crude measures for the extent to which the
insider's holding is an undiversified position: the absolute market value of holdings, MV
(Friend and Lang use also log MV as a proxy for insider holding) and this value as a
14) lieference is made to Friend and Westerfield (1981). Stambough (1982) and Blume and Friend (1973) who
show that the risk-adjusted marker rate of return on corporate bonds has historically been significantly below
the risk-adjusted market rate of return on corporate stocks. This is a stylized fact also known as the 'equity
premium puzzle'. More recentlyalso Bhandari (1988) showed that the'premium' on common stocks associated
with the debt/equity ratio is not likely to be some kind of'risk premium'. This finding would also confirm the
explanation of Friend and i lasbrouck
15) The concern of management for its own interest leads to another, rather paradoxical explanation of interna
tional differences in capital structure. It has been frequently observed that insider holdings are much larger in
the U.S. than in Europe (and Japan?). Usually this is viewed as another aspect of the'shareholder value' approach
of U.S. firms and is supposed to mitigate agency costs of external equity since it aligns the interests of managers
and outside shareholders. However, when insider holdings increase managerial selfinterest because of the
increased speci fic risks they bear, large stakes may well have a negative impact the value maximizingbehaviorof
management. Paradoxically. tllis observation might help us to explain the relatively low debt levels in the U.S.
the greater stake of U.S managers in their own company gives them an incentive to avoid bankruptcy possibilitv
and thus maintain low debt ratios, ceteris paribus.
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fraction of total equity value of the firm, FR. MV would be a perfect proxy if personal
wealth were 'constant across insiders', whereas FR would be perfect if personal wealth
and total market value of equity were perfectly correlated. These variables could be
computed as an aggregate for all insiders or simply focus on the largest single insider. As
both approaches yield very similar results, only the latter are reported. Friend et al.
control for four other factors that could determine capital structure when testing for the
effect of insider holding. Size, measured by the log of total assets (trade credit and shortterm acct'uals are excluded), is entered and expected to have a positive impact on
leverage because larger firms have better access to credit markets. Asset composition.
proxied by the ratio of net property, plant and equipment to book assets, bears on the
collateral value of assets, "with an obvious link to the debt capacity". As a profitability
measure EBIT over assets was included and expected to affect leverage negatively, "the
mechanism at work here is most probably retention", in particular some pecking order
behaviour. Asset risk "within the usual set of explanatory variables perhaps the most
appealing on theoretical grounds" (p.6), measured by the standard deviation of EBIT
for 1974-1983, was also entered and hypothesized to be negatively related to leverage
due to agency and bankruptcy costs. Finally, leverage was measured by debt over assets,
defined on a book value basis, where trade credit and short-term accruals are excluded
from debt.
Friend and Hasbrouck find that all four control variables have the predicted sign. The
bivariate correlation between size and the fraction of insider holding is negative but size
and the market value of insider holding are positively correlated; for smaller firms
relative insider interests are large, but absolute insider interests are relatively small. If
Friend et al.'s hypothesis holds, that could add another possible explanation to the
general positive impact of size on debt financing. Since the managerial interest in large
firms is relatively small, their ability to keep debt ratios low is also low, which in turn
results in higher debt ratios for large firms that better serve the interests of value
maximizing outside shareholders. Thus, size might proxy for the impact of managerial
self-interest that causes debt ratios to be low.
The most important finding of both papers is that the market value of insider holdings,
proxying for undiversified risk, negatively and significantly affects debt financing, Yet
the effect of the fractional insider holding measure is significantly positive, which is a
"somewhat perplexing" result. Friend and Hasbrouck comment that this positive
relationship is primarely a consequence of a relatively small number of firms with very
high debt ratios does not seem to be representative for the entire population 14. Once
again, we witness the working of the immunization strategem, the pursuit of verification and the evasion of rejection and falsification. Friend and Lang look for excuses
when finding an unpredicted result. Whereas on the other hand, researchers rarely
comment that the finding of a predicted result is "primarely a consequence of a
relatively small number of observations with very high debt ratios and does not appear
to characterize the entire population"!

16) But to the extent that the positive relation is 'real'. it could be caused by the simultaneous working I
mentioned earlier of the two signalling mechanisms of I.eland and Pyle ( 1977) and of Ross ( 1977).
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As mentioned supra, the extent of management's

ability to reduce the level of debt
higher unique risk could be influenced by the presence of nonmanagerial stockholders. In order to test this effect Friend and Lang subdivide the
closely held (CHC) and publicly held (PHC) corporations into subgroups depending on
the existence of major outside stockholders holding more than ten percent of the
outstanding stock. CH 1 and CHO are closely held corporations witli and without nonmanagerial principal stockholders, respectively and PH 1 and PHO are pliblicly held
corporations with and without non-managerial principal stockholders. Friend and
Lang add these variables to those employed in Friend and Hasbrouck and use the same
data sources and computational procedures. Friend and Lang find that closely held
corporations (i.e. large insider holdings) with non-managerial principal stockholders
are characterized by a higher debt ratio than closely held corporations without large
outside investors. Moreover, the level of debt decreases as the level of management
shareholding in the firms increases in both categories, regardless of tlie existence of
non-managerial stockholders. These findings support the monitoring hypothesis, as
the monitoring from large non-managerial investors appears to be effective and causes
firms to have higher debt ratios. Yet an alternative explanation may simply suggest that
the non-managerial principal stockholders have liigher ability than dispersed stockholders to demand a higher debt ratio to motivate management's quality.
when they bear

a

Pubicly held corporations (i.e. low insider holdings) with large non-managerial stockholders are still characterized by a higher average debt ratio than for publicly held
corporations without non-managerial principal stockholders, but the negative impact
of management's shareholdings on debt ratio is found only in publicly held firms with
principal non-managerial stockholders. For widely held corporations without nonmanagerial principal stockholders, the debt ratio increases with its fraction of stock
owned by insiders. As we saw earlier, a similar result was reported by Kim and SOrensen
(1986), who found this result quite plausible. By contrast, Friend and Lang consider this
a "puzzling evidence" which might be explained by the fact that in the absence of botli
signals (monitoring from principal stockholders and sufficient ownership by mangerial
insiders) the need for other signals is more necessary. They add. however, that it is by no
means theoreticaJly clear to them why the positive impact of insider ownership on debt
may serve as a signal or resolve conflicts. I would argue, on the other hand, that in the
spirit of Leland and Pyle (1977) and Ross (1977) insider holding together with high
leverage may very well serve as signals of superior information and high quality.

In spite of this puzzling element. the overall conclusion of Friend and Hasbrouck and
Lang is that the level of debt decreases as the level of management investment
Ishareholding) in the firm increases, reflecting the greater nondiversifiable risk of debt
financing to management than to public investors. In addition, Friend and Lang find
that, when corporations have principal non-managerial investors. the average debt
ratio is significantly higher than in those with no principal stockholders ". This may
171 At the risk of annoying the reader. note that this again illustrates the immunization strategem and my thesis
'conjectilres without refutation'. In concluding the paper Friend and I.arigonly niention the results that support
their theoretical hypothesis and don't even so much as mention the contradicting ("ptizzling") evidence they
found.
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Suggest that the existence of large managerial stockholders might make the interests of
managers and public stockholders coincide because of closer monitoring, or a higher
ability to influence management's decisions.

4.3.h Titmanand Wessels (1988), rejections without reftitations
The paper that probably comes ClOSeSt to my own empirical study in chapter 5 is
Titman and Wessels (1988). A large set of possibility theorems is tested cross-sectionally
in trying to explain the use of three different types of debt instruments. Most specifically, the paper uses a factor-analytic technique, LISREL, that tries to mitigate the
problem that proxies seldom measure a theoretical attribute without error. Essentially,
the way in which LlSREL deals with this problem is to determine latent variables which
are linear functions of different proxies of the same theoretical attribute. Measures of
leverage are not regressed on the different proxies separately, which often causes
problems of multicollinearity. but the latent variables are the explanatory variables.
This approach also limits the problem in standard cross-sectional studies that many
proxies are related to several theoretical attributes, a problem which can make the
results difficult to interpret.
Eight theoretical determinants of capital structure are analysed and for each of these
attributes several proxies are used which constitute the eight unobserved or latent
variables. The first determinant that Titman and Wessels discuss is the collateral value
of assets. According to many theories a high level of collateralizable assets positively
affects debt financing. This relationship can result because of investments already
committed that mitigate the moral hazard problem of risk shifting and underinvestment, or because such investments limit the problem of adverse selection as discussed
in Myers and Majluf (1984). There is one argument, which Titman and Wessels wrongfully seem to ascribe to Grossman and Hart (1982), that produces the opposite relationship between collateralizable capital and leverage. Managers can use debt financing to
bondthemselves. but the bondingfunction of debt will mostly be lost in the presence of
collateral assets since they are relatively easy to observe and there is less need to
monitor the (excessive) perk consumption of managers. The two indicators for the
collateral value included in the model are intangible assets over total assets and the
ratio of inventory plus gross plant and equipment to total assets. The first indicator is
negatively and the second positively related to collateral value. As a second determinant the negative effect on borrowing of non-debt tax shields, as suggested by DeAngelo
and Masulis (1980), is examined. Three indicators are used to measure non-debt tax
shields, the ratio of investment tax credits to total assets, depreciation over total assets,
and a direct estimate of non-debt tax shields. As a third determinant the effect of growth
is examined, which Myers (1977) suggested should have a negative effect on borrowing.
Myers also argued that short-term borrowing is positively influenced by firm growth, as
it could reduce the problem of underinvestment. Growth is measured by capital
expenditures over total assets, the percentage change in total assets. and R&D over
sales. For the first two indicators the realization 1980-82 is used as a proxy for the
growth that was expected in 1977-79, when the capital structure decision was supposed
to be made.
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As we saw in subsection 3.9.a, Titman (1984) predicted that unique firms will be less
levered since the costs that bankrupt firms impose on their customers will be higher for
firms selling unique products. Titman and Wessels were the first to empirically test this
hypothesis. Indicators of uniquenessinclude R&D over sales, selling expenses over sales
both of which are expected to be positively related to uniqueness. Titman and Wessels
note that both proxies may also be related to non-debt tax shields and collateral value.
Moreover, with respect to the 'selling expenses indicator' for uniqueness, one could
also argue that especially firms selling commodity goods (as opposite to unique
products), like detergents (Unilever, Proctor and Gamble) will have very high selling
expenses. After all, superior marketing seems to be the only way to improve the

perceived quality of uniform commodity products. Another proxy included for uniqueness is the industry-quit rate, this indicates the percentage of the industry's total work
force that voluntarily left their jobs. Titman (1984) also argued that firms which make
products requiring the availability of specialized servicing and spare parts will find
liquidation, associated with bankruptcy, especially costly. To measure this fifth
determinant, an indusny dummy was entered for firms manufacturing machines and
equipment (SIC codes between 2300 and 4000) which firms are expected to be financed
with less debt.

For a number of reasons jirm size is also expected to have impact on financing
decisions. On the one hand one could argue that large firms should be more highly
levered, either because their expected direct bankruptcy costs are smaller (see e.g.
Warner, 1977; Ang et al., 1982), or because they tend to be more diversified and thus
less prone to bankruptcy. On the other hand, since the flotation costs for small firms
issuing equity are much higher than for large firms, large firms might be expected to
issue more equity. Moreover, but not mentioned by Titman and Wessels, Friend and
Hasbrouck/Lang (1988) suggested that size could also proxy for insider holdings,
causing large firms to borrow relatively more. Moreover, Friend and Hasbrouck/Lang
argued that large firms have better access to credit markets, causing also a positive
relationship between size and leverage. The log of sales and, again, the industry-quit
rates are used to proxy for size. With respect to the volatility of earnings Titman and
Wessels state that "many authors have also suggested" that it negatively affects a ftrm's
optimal debt level. Surprisingly, they don't mention any of those authors and neither
do they theoretically explain the expected negative relationship. Moreover. they "were
only able" to include one indicator of volatility, being the standard deviation of
percentage change in operating earnings (other possible proxies would have been the
residual variance of earnings over the squared means, or the unlevered standard deviation of stock returns).

Finally proptability is examined as a determinant of capital structure. The pecking
order phenomenon, explained by Donaldson (1961} in terms of transaction costs and
by Myers (and Majluf} (1984) using a signalling framework, suggests that profitable
firms will retain earnings and will thus be modestly levered (keeping growth equal
across firms, , Operating income over sales and operating income over total assets are
used as indicators of profitability. Note that this study provides another example of the
problem that several variables each proxy for different theoretical determinants. For
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example R&D is said to be related to four firm attributes: uniqueness, growth, non-debt
tax shields and collateral value. Arbitrarily, it is used as an indicator for the first two
variables.

Long-term, short-term and convertible debt, divided by market and by book values of
equity are used as measures of capital structure. The sample contains yearly data for
469 firms from 1974 through 1982. Again, all data is taken from Compustat, except for
the industry quit-rate data, and the sample contains only non-regulated industrial
firms. The observations that were deleted because of incomplete data concerned
mainly small firms, therefore the sample is biased toward relatively large firms. This
should be kept in mind when analysing European data in general and Dutch firms in
particular as those samples sometimes include very small firms. In addition, there
exists a 'survivorship bias'. The nine year period was separated into three subperiods:
1974-76. 1977-79 and 1980-82. Averaging over three years was done to reduce measurement error due to random year-to-year fluctuations in the variables. The dependent
variables and most of the explanatory variables were measured during the 1977-79
subperiod and the standard deviation of operating income was measured over the
whole period. Size was measured in the firstly subperiod to avoid spurious correlation
between size and debt ratios, due to the relationship between size and past profitability
(profitable firms become larger) and a short-term relationship between profitability
and leverage (profitability increases net worth). One of the other forms of spurious
correlation that Titman and Wessels rightly pointed at is the possibility of randomly set
book value levels of debt which result in seemingly correlated market value debt levels.
For example, the market value of growing or profitable firms will be relatively high,
causing low debt to market value ratios. If, indeed, book value debt ratios would be
randomly set, it would wrongfully be suggested that the negative impact of growth and
profitability supports e.g. Myers (1977) and Myers' pecking order story.
LISREL consists of two parts, the measurement model and the structural model. For
each determinant an unobservable firm-specific latent variable is formed in the
measurement model, based on the proxies mentioned earlier. In the structural model
the debt ratios are specified as functions of the attributes defined in the measurement
model. The direction, magnitude and significance of the parameter estimates of the
measurement model suggest that the latent variables do represent the eight determinants of capital structure. Although most of the estimates of the structural coefficients
have the predicted sign, the results are somewhat disappointing, both for the magnitude of the effects as for the statistical significance. Only the coefficient of'uniqueness'
is significant and has the predicted sign for both long- and short-term debt financing.
This supports the implications of Titman (1984) that firms which can potentially
impose high costs on their customers, workers and suppliers in the event of liquidation
(informal financial reorganization is assumed to be nonexistent) will have relatively low
debt ratios. This finding is further supported by the negative. although insignificant,
industry dummy variable. The results also suggest that small firms tend to use
significantly more short-term financing than large firms. This could reflect the high
transaction cost that small firms face when they issue long-term debt or equity, or the
fact that large firms have better access to credit markets.
The empirical evidence
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Titman and Wessels also found that size negatively, and significantly, affects long-term
debt in book values. But for the market value measure of long-term debt the coefficient
is not significant. The reverse applies for the profitability attribute: negative and significant coefficients for market value leverage ratios but not significant for book value debt
ratios. This might indicate that an increase in market value caused by higher operating
income is not completely offset by an increase in the firm's borrowing. resulting in
the negative relationship in market values. This would provide further evidence that
debt level targets are set in book values. For Dutch firms. this result will be strongly
supported in chapter 6. Similar to some other papers no support is found for an effect
on debt ratios arising from non-debt tax shields or future growth. However, the fact that
collateral value and volatility are also not correlated to the various measures of leverage
is not consistent with most other empirical studies. Finally, none of the eight firm
characteristics had any significant impact on convertible debt.

Titman and Wessels stated their objective clearly. to "analyse the explanatory power of
some of the recent theories of optimal capital structure." (p.1). In addition, the main
contribution of the paper was the use of LISREL that mitigates the measurement
problems encountered when working with proxy variables. The results show that
except for uniqueness, and maybe transaction costs (via size and profitability), no
support is provided for the theories that were tested. Consequently one would expect
that these theories are in some form or another rejected or refuted. However, again we
find support for the title of the chapter and the accompanying immunization strategem
in chapter 3: capital structure theories are seldom (or never?) refuted, they are immune
to rejection and falsification. No doubt is casted on any of the theories in the concluding
section, but the empirical results are questioned: "it remains an open question whether
our measurement model does indeed capture the relevant aspects of the attributes
suggested by these theories". Such form of self-critique, which in itself is not a bad
quality, are always given aftenvards, and only if the results does not support the
theories. The empiricists apparently blame themselves for, maybe, not being able to
select the right proxies: "One could argue that the predicted effects were not uncovered
because the indicators used in this study do not adequately reflect the nature of the
attributes suggested by theory." lf this is indeed the case. then it is up to the theorists to
indicate more precisely what their theories mean, what aspects of reality they refer to
and what are the exact real world relationships which are implied by their theorems.
Since theorists make theories they should at least be able to clearly explain the
empirical content of their constructs.

In fact. since Titman and Wessels (1988) no cross sectional studies on capital structure
have been published in one of the six leading finance journals. except maybe the 1992
paper by Givoly et al. But that paper differs in at least two respects from Titman and
Wessels' paper. Firstly, it is not purelya cross-sectional study since it looks at changes in
leverage by using panel data. Secondly, it's exclusive aim is to test tax-based theories of
capital structure, which is the only category o f theories that was not studied by Titman
and Wessels. Givoly et al. took advantage of the far-reaching U.S. Tax Reform Act of
1986 (TRA) to perform a controlled experiment to examine the impact of personal and
corporate taxes on the financing decisions of firms.
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4.3.i Givoly, Hayn, Ofer and Sarig (1992), tax shields do affect leverage
Givoly et al. focused on the impact on firms leverage decisions of three (out of
hundreds) of the more prominent corporate provisions of the TRA. With respect to the
decrease in the statutory corporate tax rate the hypothesis was tested that firms with a
high marginal effective corporate tax rate will decrease their leverage more than firms
with a low marginal effective corporate tax rate. Concerning the reduction of two nondebt tax shields, the elimination of the investment tax credit and the change in
depreciation allowances, the hypothesis was tested that firms which lose a greater
amount of non-debt tax shields will increase their leverage more than firms that lose a
smaller amount of these tax shields in response to the reduction in the available nondebt tax shields. Such an alternative examination of DeAngelo and Masulis (1980) could
be interesting because until MacKie-Mason (1990) (see stibsection 4.5.e) the general
view was that the non-debt tax shield hypothesis "is not upheld empirically" (Haugen
and Senbet, 1986). Though, Givoly et al. nowhere refer to MacKie-Mason. This is
somewhat surprising since the MacKie-Mason paper can be considered the most recent
and thorough study of the effect of corporate taxes on financing decisions. It was also
the first to provide clear and positive evidence of the DeAngelo and Masulis hypothesis.
More importantly, the results of Mackie-Mason jeopardize the second hypothesis of
Givoly et al. that was mentioned earlier, concerning the effect of the two non-debt tax
shields. MacKie-Mason has shown that only for tax shields that affect the marginal tax
rate. such as tax loss carry forward, there exists a substitution effect with debt. In particular, his analysis indicates that investment tax credits is a non-debt tax shield that
does not affect the marginal tax rate and therefore it does not influence debt financing.
'

In addition to the effects of corporate provisions of the TRA, Givoly et al. investigated
the effect on corporate financing of the reduction in the personal tax advantage of capital gains. The hypothesis was tested that firms with a high dividend yield will increase
their leverage less than firms with a low dividend yield, in response to the decrease in
the personal tax advantage of equity income. The underlying assumption is that lowdividend paying firms had clienteles paying high tax rates. and who, before 1986,
preferred tax free capital gains over dividends. In response to the introduction of capital
gain taxes, the corporate interest tax shield will become relatively more important. thus
leverage will increase more for firms with high-tax-bracket clienteles.
The analysis in Givoly et al. is based on a cross-sectional analysis that regresses the
firm's change in leverage (ALEV) on the changes in tax-related firm attributes, hypothesized to affect the leverage decision. Three additional independent variables were
introduced to control for non-tax factors, to wit, firm size (SIZE, measured by the log of
firm value). business risk (BRISK, proxied by the coefficient of variation of EBIT over the
last 10 years) and a proxy for bankruptcy cost and collateral value (TBQ, denoting the
inverse of Tobin's Q). The model was of the following form
ALEV= a+11,ETR+Ii:,ADEP+113AITC+114NOLCC+D-DYLD+1 SIZE+13-BRISK+11»TBQ+E,

where ETR is the effective corporate tax rate, ADEP is the average annual amount of
depreciation lost as a result of the TRA. AITC is the average annual amount of investThe empirical evidence
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ment tax credit lost as a result of the TRA. NOLCC is the amount of non-debt tax shields
available to the firm from net operating losses and investment tax credits carried

forward and DYLD is the dividend yield, measured by some weighted average over the
last five years. The change in leverage (long-term debt over long-term debt plus equity)
is primarily measured in book values as changes in market value leverage do not necessarily reflect intentional leverage changes by management and only intentional
changes of debt financing are of interest for the hypotheses at stake. The effective tax
rate was measured by the average tax rate over the most recent 10-year period, adjusted
for deferred taxes. One might doubt if this is an adequate proxy since only the (near)
future tax rate will matter, which will probably not be influenced by the tax rate that was
reported ten years ago.
The coefficient of ETR, 01, is expected to be negative: the higher the effective tax rate, the
larger the reduction in leverage caused by the cut in the statutory rate. The coefficients
of two non-debt tax shields, Bl and 11, were expected to be negative, as it is hypothesized
that a larger loss in non-debt tax shields results in a stronger increase in leverage. Bs is
also expected to be negative, reflecting the impact of the reduction in the personal tax
advantage of equity income over debt income. Surprisingly, no prior expectations are
stated with respect to the impact of the three non-tax determinants of leverage and
none of the results are discussed or even mentioned in the text.

The TRA was passed by the U.S. Congress in september 1986 and governed all tax years
after 1986. Only the repeating of the investment tax credit was retroactive to the beginning of 1986. Until the summer of 1986 there was a great deal of uncertainty about
whether a tax reform bill would pass both Houses of Congress. It is therefore unlikely
that firms would have taken all of the proposed changes into account in making their
financing decisions prior to 1987. Consequently, the tax coefficients 111 to Bs should be
zero in the years after and before 1987, or at least before 1986. Accordingly, the regresSion was also run for 1984 and 1985, the years that were used as control years. The final
sample contained between 860 and 995 non-financial and non-utility firms for which
Compustat, 10-K data and the CRSP database were used.

In 1987 book value leverage had increased with 0.7 percent relative to the previous year
while it decreased 1.3 percent in market values (the difference is surprising as the 1987
October crash must have caused a serious decrease of the market value of equity which
would imply higlier leverage in terms of market values}. Overall, the three tax hypotheses are supported by the, statistically significant, results for 1987. The coefficient of
ETR is negative, indicating that the higher the firm's effective tax rate, the greater the
propensity to decrease leverage as a result of the drop in the statutory tax rate. The
negative signs of ADEP and AITC are significant, consistent with the substitution effect
that firms which lose more from the reductions in the depreciation allowance and the
repeal of the investment tax credit increase their leverage more than firms which were
less dependent on these two variables. The coefficient of DYLD is also significant. The
negative coefficient suggests that personal taxes do affect corporate financing
decisions. Finally, the coefficient of NOLCC is also negative and significant. Givoly et al.
interpret this effect as being supportive of the substitution effect between debt and
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non-debt tax shields, that was triggered by the new restrictions imposed on the use of
the NOLCC. The substitution effect would dominate the tax effect resulting from
NOLCC proxying for the firm's marginal effective tax rate. In accordance with the
theoretical hypotheses, the tax-coefficients were not significant for the control years
1984-85. This finding is supported by a formal Chow test that indicated that the results
for 1987 differ significantly from the control years.
The findings support the idea that both taxes and non-debt tax shields are determinants
of capital structure. [ndirectly, the results also indicate that, in accordance with Miller
(1977), personal taxes play a role in corporate financing decisions. Although it is not
mentioned in the text, the tables show that for all four years, virtually all coefficients for
size. business risk and tangible assets/bankruptcy costs are negative and significant,
indicating that small firms, firms with low business risk and/or a low proportion of fixed
assets are highly levered. The finding for the last two determinants are in accordance
with theory and most of the empirical work. However, size is usually found to be
positively correlated with leverage (e.g. Remmers et al., Scott and Martin, Titman and
Wessels), which could reflect the lower risk of large, diversified, firms. Finally,
supportive of my metatheory, again there seems to be a bias towards verification, not
falsification: virtually no doubt is casted on results that confirm the theoretical
hypotheses that were at stake.

4.4 Partial adjustment to long-run financial targets
In this section a few papers will pass in review which study the corporate financing
behaviour in adjusting to long run financial targets. Such behaviour can be studied by
looking at the difference between actual capital structures and target debt levels over
time, or by analyzing the determinants of corporate security issues. Articles of the first
('target-adjustment') category are discussed in this section, whereas the next section
will deal with the'security choice' papers. The number of papers to be discussed in this
section is relatively small, not merely because the total amount of papers in this
category is rather limited, but also because they are less directly related to the empirical
study in chapter 5 than were the cross-sectional studies that I reviewed in section 4.3.
'Target-adjustment papers' are of importance to the cross-sectional analysis in the next
chapter because they analyse the working of an optimal target capital structure from a
different angle. The existence of an optimal target capital structure is typically taken as
given in cross-sectional studies and the observed levels of debt financing are used as a
proxy for the unobserved optimal target capital structures. Studying the partial
adjustment behaviour to these targets provides some insight in the working and role of
these targets. If, for example, such targets would not exist or if the speeds of adjustment
would be extremely low, then it would be useless to empirically test determinants of
some 'optimal' target capital structure since the so-called proxy does not proxy for
anything meaningful.
Most models which analyse the partial adjustment behaviour towards a target are
based on the so called stock-adjustment model. The adjustment behaviour described in
this model can be thought of as an attempt to balance costs of adjustment (recapitalization costs, e.g. the costs of issuing equity or bonds) against the costs of being out of
The empirical evidence
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equilibrium (e.g. too much expected bankruptcy costs if actual leverage is higher than
the optimal amount of debt financing). This general idea of'adjusting towards a target'
is the main theoretical concept underlying the application of stock-adjustment models
for the issue of capital structure. However, until Fisher et al. (1989) no capital structure
model existed that explicitly examined the optimal dynamic capital structure choice in
the presence of recapitalization costs. Thus, the main contribution of the 'target adjustment' papers is not so much the testing of capital structure theories, but the empirical
description of corporate financing patterns, to analyse the existence of target debt
ratios and to study the adjustment behaviour towards such targets.
4.4.a Spies (1974),debt andequity finance adjust rapidly to tlieir optimal levels
Spies (1974) is one of the first papers that sought to analyse corporate financing
patterns. In particular he looked at the short-run dynamics of the adjustment process,
assuming that there are balance sheet targets toward which firms slowly adjust. Spies
takes the operating cash flow as given and formulates a model with five first order linear
difference equations for the basic components of the capital budget: dividends, shortterm financing, gross long-term investment (three uses of funds), debt financing and
new equity issues (two sources of funds). Other exogenous variables in the model are
the corporate bond rate, the debt/equity ratio at the start of the period to allow for the
increase in the cost of financing due to leverage. the average dividend/price ratio for all
stocks as a measure for the rate of return demanded by investors and a proxy for the
expected rate of return on investments of the corporation. Finally, a constant and three
seasonal dummies were included. Spies applies the 'stacking technique' (a variant of
OLS) using aggregate quarterly data from 1949 to 1969 to estimate the coefficients. The

data were mainly taken from the FTS-SEC Quarterly Financial Report for Manufacturing Corporations. Although Spies admits that individual data would provide a better
test of the model the use of aggregate data is justified by the outside influences that
dictate capital budgeting decisions of individual firms which are smoothed out by using

aggregate data.
Results are reported for the aggregated manufacturing sector and ten industry
subsectors. They indicate that dividends adjust quite rapidly to their optimal (longterm) level. The evidence also suggests that in the face of a planned dividend increase.
liquid assets are built up and long-term investment might fall. This seems supportive of
more recent theory papers that argue that dividends can be used as a costly signalling
device to signal the trtie value of the firm. Spies also found that dividends are determined almost independently of the rest of the capital budget and that they are

asymmetrically set; they are virtually rigid downward while much more flexible
upwards.

Surprisingly, an increase in long-term investment has a negative impact on equity
financing. More important for my purpose is that Spies found strong evidence to
support that debt financing as well as equity finance adjust rapidly to their optimal
levels. This indicates that optimal debt levels exist and supports static trade-off
theories. Yet it is important to mention that before moving to their own equilibrium
levels. debt and equity financing help finance the other adjustments and thus depend
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on the rest of the capital budget. The results suggest that short-term investments take
up the slack caused by a slow adjustment of other components of the capital budget. As
for the significance of the results it should be noted that the adjustment coefficients are
remarkably consistent from industry to industry. This can be illustrated by the fact that
only six of the 275 coefficients had both the wrong sign and were significant at the 5%
level. As an overall conclusion of the paper Spies states that the (five) components of the
capital budget cannot be studied separately as their interdependence is too great. This
should also be kept in mind when performing cross-sectional analyses of capital
structure in the next chapter.
4.4.b Taggart (1977),debt levels adjust relatively slow to their long-term targets
Also Taggart (1977) analyses changes over time in capital structure and assumes that
there are long-run financial targets toward which firms slowly adjust. Starting from a
sources and uses of fund identity a model is developed based on the earlier mentioned
stock-adjustment model. For example, the adjustment equation for the book value of

long-term debt, LDBT, is given by
ALDBT- a1(LDBT'-LDBT ,}+ a,(PCB'-PCB 1-RE)+ ajSTOCKT+ a,RT,
where ALDBT indicates long-term debt issues, a denotes the target of a certain
variable, PCB is the book value of permanent capital (long-term debt plus equity),RE
indicates retained earnings, STOCKT is a stock market timing variable and RT denotes
interest timing considerations. The a,'s will be estimated and indicate the effect of a
shortfall of actuallong-term debt from its target level, a shortfall in permanent capital, a
depression in the stock market and a depression of the expected interest rate, respectively Similarly, adjustment equations are given for stock issues, stock retirements,
liquid assets and short-term debt. The desired debt/equity ratio of firms is defined as
the market value of the firms' debt (LDM), divided by tlie market value of their equity
(STOCK) and is supposed to be determined by the trade-off between tax savings and
expected bankruptcy costs. This target, denoted b (LDM/STOCK), is multiplied by the
average contractual interest rate (i) divided by the current new issue rate (i) in order to
get a target, LDBT', for the book value of long-term debt.
·

Tlie equations are estimated using 62 quarterly, aggregate observations taken mainly
from the Federal Reserve Flow of Funds data for nonfinancial corporations from 1952III
to 1972IV. In addition, data from the IRS, the SEC and the Federal Reserve Bulletin were
used and some corrections were made, mainly to keep balance sheet proportions the
same. As a heteroskedasticity correction all balance sheet items were deflated by total
assets, which are net of certain liabilities such as trade credit. It is not mentioned
whether these short-term liabilities are netted because they were virtually non-existent
in that period in the U.S. or whether there issome other reason .The estimations were

18} in my view ailliabilities are part of the capital structilre. For example, a firm can choose to maximize its trade
credits or pay the bills immediately, get a discount and borrow some more money short-term or long-term.
Moreover, as we will see in the next chapter, in the Netherlands as in most European countries trade credit is an
important part of firms' liabilities (between 15% and 20% c,f total assets).
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carried out using both OLS and GLS in order to allow for contemporaneous correlation
between the equations (i.e. 'cross-sectional autocorrelation'), The average actual value
of the ratio LDBT to STOCK (i/ i ) between 1957 and 1972 was used as a proxy for the
long-term target debt coefficient and was equal to 0.29.
The OLS results indicate that the adjustment to the long-term debt target appears to be
an important determinant of long-term debt issues, stock issues and stock retirements,
while stock and bond issue decisions also seem to be affected by adjustments to the
permanent capital (long-term debt plus equity) target. When the debt-equity ratio is
below target, firms are more likely to issue debt instead of equity and when permanent
capital is below target, firms issue more of both bonds and stock. Yet, the adjustment
coefficients are small, indicating a slow adjustment towards the target. especially when
timing considerations are unfavourable. When temporary capital is below target or
when the overall external financing deficit increases, because of the slow adjustment
speeds to the long-term debt and permanent capital target, firms draw from liquid
assets and issue more short-term debt. Finally, timing considerations appear to
strongly influence the decision of issuing debt or equity. Bonds are substituted for
equity issues when the stock market is depressed (measured by the average market
value of equity over the last two quarters divided by the average market value over the
last twelve quarters) and permanent financing is postponed when long-term rates are
expected to fall and in the meantime liquid assets are drawn down. A book value debt/
equity ratio is also tested, because "a reading of the textbooks might suggest it would be
more relevant" and seasonal dummies were inserted since there seeined to be a first
quarter seasonal effect in bond issues.
On the basis of R , the standard error of the regression and the t-statistic of the target
variable, the market value formulation seems superior. However, the coefficients of
both target variables have the wrong sign in the bond issue equation and the implied
target ratio of the market value of debt to the market value of equity appears 'unreasonably' high. Moreover. the seasonal dummies were still not able to catch the full effect of
the first quarter seasonal effect in bond issues. Taggart reported that after trying several
variables it appeared that net investment outlays were responsible for the first quarter
effect. This would indicate that, although firms' long-term debt and permanent capital
targets will tell them what the ideal balance sheet composition is, the timing of securities is influenced by the pattern of expenditures in order to synchronize inflows and
outflows. These timing strategies, based on the pattern of funds outflow, were 'stronger'
than interest rate and stock market timing considerations.

In commenting on Taggart (1977), one could say that the use of aggregate data might be
questioned because the model is constructed on the basis of individual firm decisions.
As we will see below, individual firm data were used by Ialilvand and Harris (1984) in a
similar study. Moreover, although tlle papercontributes to the understanding of corporate financing patterns. especially concerning the role of market value debt/equity
ratios as determinants of long-term debt capacity and of timing strategies based on
pattern of funds outflozes. the theoretical backing of the paper is limited. None of the
papers that were reviewed in chapter 3 are tested in the paper. For tlie purpose of
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testing capital structure theories, the most important result is probably that the speeds
of adjustment toward target debt levels are relatively slow, much slower than the
coefficients which were reported in Spies (1974). However, nothing is given in the paper
as an explanation of this phenomenon. Yet if the speeds of adjustment would indeed be
slow. the economic importance of target debt levels becomes questionable, assuming
these targets do exist in the first place, maybe they don't.

4.4.c Jalilvandand Harris (1984), target debt ratios, adriving forcein a firm's
jinancitig
The paper written by Jalilvand and Harris (1984), is very much in the spirit of Spies
(1974) and Taggart (1977). Given the costs of imperfections (e.g. information asymmetries, transaction costs, real economies of scale and scope, taxation, etc.) inherent in
markets, Jalilvand and Harris characterize the financing behaviour of a firm as a partial
adjustment to long-run financial targets, since immediate adjustment would be too
costly. An extension relative to the papers of Spies and Taggart is the use of individual
firm data which enable Jalilvand and Harris to estimate firm-specific, time-varying
speeds of adjustment. On the other hand, investment decisions are taken as exogenous.
The paper focuses on five financing decisions: common and preferred stock, long-term
debt, short-term debt, liquid assets and cash dividends. In addition to the five corresponding structural equations a sources and uses constraint was imposed. As the
authors rightly note, "Ideally, we would estimate simultaneously both the determinants
of target values and the nature of partial adjustment to these targets." (p.128) 19. In their
model, however, targets are taken as given and specified in book value terms. Although
the speeds of adjustment towards the five target levels are allowed to be different
among firms and over tiine, the costs or benefits of adjusting to targets depend in
exactly the same way on three variables for all firms and all years.
The three factors that affect the speeds of adjustment are firm size and tWO timing
variables: managements' expectations concerning stock prices and concerning interest
rates. Large firms are hypothesized to raise larger amounts of capital, which would
reduce the percentage flotation costs. It is noted in the paper that firm size may also
proxy for elements of marketability and monopolistic capital market access which can
lead to lower adjustment costs for a firm. The inclusion of the timing variables for
issuing debt and stock is based on the assumption that managers try to time the
issuance of long-term debt and equity in order to take advantage of favourable market
conditions. The success of such strategies depends on the ability of managers to make
superior forecasts of future interest rates and stock prices. Managers may attempt such

19) In a footnote Talilvand and Harris remark that ideally, target ratios and the coefficieiit of adjustment
functions would be estimated directly and simultaneously using a nonlinear estimation routine. Following Spies
(1974) and Taggart (1977) they point out that the use of such direct nonlinear estimation is not likely to produce
sensible estimations of the target ratios, mainlybecause of multicollinearity arising from the interlockingnature
of the balance sheet variables. Maybe that is the reason that, except for Auerbach (1985), there are no empirical
papers on capital structure in which such an 'ideal' model is estimated. Typically, in the cross-sectional studies
determinants of the target ratios are analysed and the actual debt ratio is used as a proxy for the optimal capital
structure. On the other hand, in the 'partial adjustment' papers the coefficients of the adjustment functions are
estimated. Yet in chapter 6 we will see howa surveystudy can be useful in solving this problem.
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timing strategies even if they lack this ability and the timing strategies are not rewarding
ex post. Jalilvand and Harris remark that such superior forecasting capability is inconsistent with the hypothesis of efficient capital markets. Still, I would argue that this only
applies to forecasting interest rates, not stock prices, when informational asymmetries
are assumed (i.e. managers have superior inside information).
The sample contains yearly data from Compustat for 108 firms from 1963 to 1978. The
target ratios and levels are measured as the average of the actual book value ratios over
the whole estimation period. Most likely, these targets were measured with error since
they were assumed constant for a period of 15 years. For example, changes in tax laws
might have caused changes in long-term targets. The timing variable for debt is proxied
by the observed term structure of interest rates. The timing variable for issuing stock
was measured as the ratio of a firm's stock price in year tto the average stock price in the
two preceding years. High values of both timing variables are expected to encourage
debt and stock issues respectively. Because of the sources and uses constraint one of
the five structural equations could be dropped. Jalilvand and Harris eliminated the
dividend equation because empirical measurement of a target ratio for dividends is
problematic given the annual fluctuations of earnings and because estimation of the
dividend equation yielded coefficients that did not conform to expectations (again,
verfication, not falsification)!
The results indicate that all five adjustment coefficients are reasonably large, ranging
from a yearly adjustment-to-target for equity of 10.8% to 56.1% adjustment for longterm debt and all the coefficients had the expected sign. Apparently, adjustments to
equity targets are the slowest of all five financing decisions. As for the dividends, the
results suggest that an increase in the dividend target of one dollar would lead to an
increase of dividend payments of approximately 44 cents. These average adjustment
coefficients are considerably larger than those found by Taggart (1977) but smaller than
those reported by Spies (1974). This leads Jalilvand and Harris to conclude that their
own estimated coefficients "are more plausible". The coefficients of the size variable
Suggest that larger firms have easier and cheaper access to capital markets which
speeds up the adjustment of long-term debt to its target and to the firm's remaining
financing need. However, large firms adjust more slowly to target equity. I would argue
that this finding is inconsistent with the "cheaper and easier access to capital market"
argument that Jalilvand and Harris use in explaining the quick adjustment of long-term
debt ratios.

Although the interest timing variable is not significant for the firm's long-term debt
adjustment to its own target, the findings do suggest that the expectation of high future
interest rates stimulate the use of long-term debt in reacting to the firm's remaining
financing needs. The authors remark that this indicates that the marginal benefits of
approaching the target long-term debt are low, but that would contradict the fact that
the adjustment speed to its own target of long-term debt is the highest of all five, as we
saw earlier. As for the share price timing variable it appears that the firm's adjustment
speed to target equity, as well as the use of equity to meet remaining financing needs,
increase when the firm's stock price enjoys an "attractive premium" over its immediate
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past level. The main overall conclusion of Jalilvand and Harris is that the empirical
results suggest that "the firm's targets are a driving force in the firm's financial
behaviour". (p. 142). Although this statement might be somewhat overenthousiastic, if it
is true, the curtain line of the paper is certainly true: "Further research is needed to
explain the formation of these targets". As you might know by now, I will address that
question in the next chapter.

4.4.d Auerbach (1985), rejections without refutations
To the best of my knowledge, Auerbach (1985) is the only paper that tries to estimate
both a long-run target debt/equity ratio and the partial adjustment behaviour over time
towards this desired ratio. In addition, determinants of the desired long-run debt ratios
are analysed cross-sectionally during a second stage. All estimations are based on
individual firm data. This paper distinctly shows that, in contrast to the cross-sectional
studies, the 'adjustment models' do not test any capital structure theory, they are
merely descriptive. Auerbach does not give a theoretical justification for the 'targetadjustment' model and even admits that the model "shares with its predecessors the
weakness of being an ad hoc model rather than one derived rigorously from a firm's
dynamic optimization problem". On the other hand, for the cross-sectional stage of the
estimation an extensive section in the paper is devoted to the derivation of testable
theoretical hypotheses (all of which were reviewed in chapter 3) for determinants of
capital structure.
In the first estimation stage Auerbach attempted to explain changes in levels of debt.
The partial adjustment equation that he used in that stage to estimate simultaneously
the desired debt ratios and the annual speeds of adjustment was of the form
Abi,-1 0(b' ,-bi,-t)+ yof r,

where 4, is the firm's ratio of debt to assets (as in most U.S. studies, defined as fixed
capital plus working capital) and f; c is the firm's deficit which is defined as the necessary
change in debt/assets ratio given the investments, while maintaining the dividend at its
trend level and assuming no stock issues. The long-term target debt/assets ratio, b"„ is
determined by the determinants x,: b'Z,x„. The vector x t includes firm dummies, year
dummies that are intended to pick up year-to-year differences in the incentives to
borrow which are common across firms (e.g. changes in tax law or macroeconomic
fluctuations) and the previous year's tax-loss carry forward. Two similar equations were
estimated for long-term and short-term debt. The tax-loss carry forward is the only
characteristic of a firm that is included in the 'adjustment model'. because the year-toyear variance of the other firm characteristics is too low.
In the second estimation stage several firm characteristics were included to explain the
cross-sectional variation in debt ratios. Firstly, the risky firms are expected to borrow
less. If measured by fluctuations in earnings, riskiness should discourage borrowing
because it will lower the expected tax savings from any given level of debt. On the other
hand, if measured as the variance of its value, risk should be negatively related to debt
financing because following the standard option pricing result it is related to bankThe empirical evidence

183

ruptcy and bankruptcy is a determinant of the level of Myers' underinvestment agency
costs, or of the moral hazard risk shifting costs. Secondly, fast growing firms should
borrow less because they suffer most from Myers' underinvestment problem and
because of their greater tax shield from depreciation deductions and investment tax
credits. Thirdly, firms investing in assets receiving generous tax treatment, such as
equipment (can be expensed immediately}, should use more debt relative to structures
and land. Finally, firms with high tax clienteles should use less debt than others. With
respect to the maturity structure of debt Auerbach only refers to maturity matching
(without giving a further theoretical justification) and short-term debt financing in
order to mitigate Myers' underinvestment problem.
The analysis was performed for the period 1969-77 based on data for 143 firms. The data
came from Compustat, 1 OK reports of the SEC and the CRSP tapes. The variables were
expressed in real terms, to correct for inflation. All models were estimated for leverage
ratios measured in corrected book values and in market values. The firm's growth in
earnings was estimated by fitting a trend for earnings before interest, but after taxes,
over the period 1963-77. The variance of earnings was approximated as the sample
variance around this trend, normalized by the squared trend value in 1970. The other
measure of a firm's riskiness, the variance in firm value, was proxied by the unlevered
variance of the firm's proportional capital gains, yielding a normalized unlevered
volatility measure. Clientele tax rates are estimated by looking at the stock's capital
gains per dollar relative to the dividend per dollar. Because of the relatively higher
personal taxation on dividends a high ratio should indicate a high tax clientele.
The first estimation procedure concerns the determinants of annual changes in total,
long-term and short-term debt and estimates of the desired debt to asset ratios. The
results show a relatively large coefficient on the own lagged variable, i.e. the annual
adjustment speed. These speeds, 27% for total debt, 30% for long-term debt and 74% for
short-term debt are particularly large since they relate to ratios of debt to assets. The
results also indicate a substitution effect between long- and short-term debt financing.
Surprisingly, the cash flow deficit is insignificant iIi all three equations. One would
expect, however, that changes in cash flow, while investments are held constant, affect
changes in borrowing. Auerbach admits that this result is "rather implausible" and
indicates that a more elaborate specification would be useful. Finally, as predicted, the
tax-loss carry forward is negative in all three regressions and significant for total and
long-term debt. This is in accordance with the hypothesis that the existence of a tax-loss
carry forward reduces the incentive to borrow. According to Auerbach, the estimated
targets for all three debt ratios (for 1969 through 1977) are reasonable in magnitude
compared to observed aggregate debt to asset ratios. However, the movements from
year to year are larger in magnitude (e.g. for total debt/assets the ratio decreases from
.23 in 1973 to .08 in 1975 and then increases again to .26 in 1977). Again, no economic
rationale or justification for these strong movements are given in the paper. Contrary to
what one might expect, Auerbach finds this result plausible since he assumes that
changes in debt targets can be bigger than changes in actual values. As was shown by
Fischer et al. (1989) and as we will see in chapter 6, it is more likely that targets are rather
sticky but there exists a target zone within which actual debt ratios are allowed to move.
184

Chapter 4

In his cross-sectional analysis the corrected book value and market value regressions
provided somewhat different results. The explained variance in debt ratios is considerably higher for market values (.511 versus .147 for long-term debt) and higher for the
market value of total debt than for long-term or short-term debt. The market value
results indicate that very little debt is used to finance goodwill. This might be taken as
an indication that firms finance intangible assets with less debt, in accordance with e.g.
Myers (1977). It also could, and maybe for the same reason. reflect the possibility that
managers base their capital structure decisions on book asset measures instead of
market values. The results indicate that some of the firm characteristics are insignificant in explaining differences in leverage while others contradict the prediction of the
underlying capital structure theories.
The estimated coefficient for none of the eight proxies for determinants of capital
structure had the predicted and significant sign. The clientele tax rate variable is always
insignificant. Both the growth rate and the variance of earnings always had positive
coefficients. sometimes insignificant. Auerbach comments that neither of these results
lias an obvious explanation. However, 1 would think that the positive effect of growth on
short-term borrowing (which is significant for market values) is in accordance with
Myers (1977) who argued that short-term borrowing might be used to mitigate the
zinderinvestment problem (see section 3.7). The rate of capital depreciation, as a proxy
for non-debt tax shields, always has a positive sign, this was also not predicted. The
variance of value has the predicted negative sign, but is never significant. As for the
coefficients of the three capital stock fractions (land, structures and equipment) the
results differ strongly between the market value and corrected book value version of the
model. When the corrected book measure is used only equipment has a significant and
positive coefficient. This is not supportive of the relatively favourable tax treatment of
equipment but could indicate maturity matching with respect to short-term financing
(for which the coefficient is the most significant). Yet because these signs are opposite
and also significant for the market value estimations. the results seem unstable. This
makes it difficult to draw any conclusions.

In view of the title of this chapter and the unilateral independency thesis it is worth
noting that Auerbach (1985) provides a good example of "conjectures without refutations". The paper produces an impressive amount of evidence that contradicts the
theories which have been tested. Yet nowhere in the paper the conclusion is drawn that
any of these theories should. or even might be rejected, on the contrary. The opposite
liappens and Auerbach only looks for errors or imperfections in his own study. A
possibly defective or imperfect empirical analysis is blamed for reaching results which
contradict existing theories. The theories themselves are never refuted or rejected, let
alone falsified. For example, when tlie clientele tax rate appears to always be insignificant.
Auerbach comments that the proxy is to blame, as the result "may reflect on its quality
as a tax rate proxy" (p.317). Not only test results that contradict theoretical hypotheses
are disregarded, but also those results that contradict Auerbach's intilition. For example,
with respect to the insignificance of cash flow deficit as a determinant of changes in
borrowing Auerbach remarks "This is rather implausible, and suggests that a more
elaborate specification would be useful." (p.313). Apparently, only plausible, tlieoretil'he enipirical evidence
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cal arguments are allowed to reject theories, there is no refutational role for empirical
tests. This point is further supported by the comments of Gordon (1985) on Auerbach
(1985), who only stresses possible measurement errors and sources of bias which could
be present in the paper and concludes by saying: "Taken together. there are enough
sources of bias that we should not be surprised that the coefficient estimates differ from
tliose suggested by the theories." (p.324). The least we can conclude from this is that
capital structure theories always have the benefit of the doubt, no matter what.

4.4.e Fischer, Heinkel and Zechner (1989); debt ratio rmiges as tlie optimal capital
structure
It might have been more suited to discuss the last paper which will be considered in this
section, i.e. Fischer, Heinkel and Zechner (1989), in chapter 3, as this paper is primarily
theoretical. Yet the paper does not study determinants of an optimal debt ratio or
pecking order as most theoretical papers do. Fischer et al. develop a model of dynamic
capital structure choice, focusing on the role of recapitalization costs which can lead to
wide swings in a firm's debt ratio over time. Consequently, the paper suggests that debt
ratio ranges are the appropriate measures of capital structure, rather than a static
measure of leverage. Moreover, following the theoretical analysis an empirical study is
performed to test the existence of debt ratio ranges versus debt ratio targets as an
empirical measure of optimal capital structure. One could say that Fischer et al. provide
an ex post partial theoretical foundation for all the papers previously discussed in this
section. Since this is an empirical chapter, I will now only briefly outline the theoretical
model of the article.

Fischer et al. make a theoretical study of the capital structure choice in a continuoustime framework. The model builds upon the third encompassing balancing theorem
which states that at some point (or range) the tax advantage of debt financing offsets the
expected bankruptcy costs of debt financing. Investment decisions are taken as
exogenous and independent of the firm's capital structure. Costs of recapitalization
prevent a ftrm from continuously adjusting its capital structure. Although the entire
article is concerned with the role of recapitalization costs, there is no discussion of what
these costs might be. The only explanation given is that recapitalization costs are
"transaction costs that are incurred to rebalance the firm's financial structure" (p.20).
At the end of the paper transaction costs of debt issues, in particular undenvriters'
compensation, are mentioned as an example of recapitalization costs.

In the model, the retirement of existing debt is assumed to be costless so that recapitalization costs only consist of the costs of issuing new debt after the existing debt has
been fully retired. Consequently, recapitalization costs are not proportional to the
change of debt, but to the amount of the new debt issue. When recapitalization costs
would have been assumed to be proportional to the change in the face value of debt, it
would be optimal for firms to make very small, continuous adjustments. Consequently,
the concept of optimal debt ratio ranges would vanish and all observed debt ratios would
be optimal since continuous recapitalizations occur. Note that should recapitalization
costs not exist. bankruptcy costs are notsufficient to explain aninterior capital structure
as firms will then be fully levered and avoid bankruptcy by recapitalizing continuously.
186

Chapter 4

One could argue that the basic mechanism underlying the analysis is similar to the
'stock-adjustment' model that was the basis of the empirical'partial adjustment papers'
we discussed earlierin this section: recapitalization occurs when the costs ofbeing out of
equilibrium more than offset the transaction costs of refinancing the firm.

The model confirms the intuition underlying the stock-adjustment models: the intro-

duction of recapitalization costs generates a range over which the firm allows its debt
ratio to vary. Moreover, it is shown that even small recapitalization costs (1% of the new
debt level) cause the firm to delay restructuring. This leads to wide swings in the debt
ratio. Some numerical solutions of the model have been calculated for different
parameter values. They illustrate how firm-specific properties affect the range of
optimal leverage ratios. Firstly, the optimal debt ratio range depends on the size of the
firm. Large firms will have smaller debt ratio ranges as their relative level of transaction
20
costs is considerably lower than for small firms
Secondly, firms that have a high
effective corporate tax rate will only allow small swings in their debt levels. The
increased value of their tax shields relative to the recapitalization costs makes more
active debt management optimal. Thirdly, an increase in the total business risk of a firm
causes the optimal leverage range to increase, in order to avoid frequent costly
recapitalization. A somewhat counterintuitive result is that the advantage of leverage
increases with the total business risk. This occurs because the associated increased debt
risk leads to a higher coupon rate and this larger tax shield more than offsets the higher
expected bankruptcy costs and recapitalization Costs 21 Finally, when firms are
assumed to issue some riskless debt, the debt ratio range monotonically decreases with
higher bankruptcy costs. These hypotheses can be viewed as the result of a dynamic
generalization of the balancing encompassing theorem, the traditional tax/bankruptcy
cost static model. Supportive of the immunization strategem, the functional form of the
recapitalization costs is not specified and, more importantly, the model does not
necessarily predict a linear relationship between leverage ratio range and the explanatory variables. Such factors immunize the theory and make it hard for empiricists to
specifically test the model.
The concept of an optimal capital structure rangeaffects the traditional cross-sectional
tests of determinants o f capital structure. It shows that observed leverage ratios might
be very biased proxies of optimal capital structures. For example, two equal debt ratios
could belong to very different optimal debt ratio ranges i f one is at the upper bound of
the firm's target range while the other is at the lower recapitalization bound. In crosssectional regressions, however, the optimal capital structure of both firms will be
considered as being equal. Conversely, two very different debt ratios could belong to
the same optimal leverage range. In that case the opposite error would be made since
the optimal capital structures of those two firms are viewed as being very different.
20) For example Brealey and Myers (1988) report that for one sample
small debt issues and 0.896 for large issues.

underwriters' compensatioti was 13.6% fr)r

21) Also in this paper support can be found for my thesis from chapter 3 that a Lheoretical result is considered
interesting not only when it is intuitively appealing or when it is able to explain empirical regularities but also in
the opposite case. when it is counterintuitive or contradicts empirical results. For example the positive
relationship between business risk and leverage is called "an interesting and counterintuitive result" (p.30).
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In empirically testing the predictions of their model, Fischer et al. investigated if the
variation in the size of the debt ratio mngebetween firms could be explained by the four
firm characteristics mentioned earlier (corporate tax rate, variance of underlying asset
value, firm size and bankruptcy costs). Their sample contains quarterly data from
Compustat of 999 firms, from 1977III to 1985IV. Proxies of the debt ratio range are
regressed on proxies for each of the four firm-specific determinants. The debt ratio
range is measured by the difference between the maximum and the minimum debt
ratio over the thirty-four-quarter sample period. Two proxies for debt ratio range are
used in the test. one with debt ratio defined as total liabilities over total liabilities plus
market value of equity and one with long-term debt instead of total liabities (the mean
of both ranges equals 0.34). Two proxies are also used for the firm's effective tax rate: the
total (34 quarters) reported income tax over the total pre-tax income and the average
ratio of quarterly total reported income tax over the quarterly pre-tax income. Firm size
is measured as the quarterly average of total liabilities plus market value of common
equity. The sample standard deviation of log(size,-size, 1) is used as a proxy for the
variance of the underlying assets.
For the OLS regressions, the results are consistent with the hypotheses, except for the
22
corporate tax rate . The positive coefficient for the standard deviation of the underlying assets are in particular highly significant. Since the theoretical model does not
specify the functional form of the relationship between debt ratio range and the
explanatory variables several nonlinear relationships are tested. The squared standard
deviation of the log of the size ratio seems to be the only significant nonlinearity and is
(thus) included in subsequent tests! Moreover, in order to deal with heteroskedasticity
and economically 'unreasonable' sample tax rates, a GLS regression is employed and
two tax measures are added to the model that attempt to mitigate the effect of outliers.
The explanatory power of the new model is greater, especially for leverage ratio range
measures of total debt (R2-0.87). However, the bankruptcy proxy is only significant
when the leverage ratio range is measured by long-term debt. This suggests that
liquidation or reorganization costs affect the long-term decision more than the shortterm debt decision. which supports Myers' underinvestment hypothesis. Finally, one of
the new tax measures has a positive significant coefficient in one of the four regressions.
Fischer et al. comment that this is due to one firm (out of 999!) that has an "unreasonably large positive tax rate combined with a leverage ratio range of over ninety percent".

Sucha remark makes one wonder if the impact of so-called outliers is also analysed for
all of the coefficients that are supportive of the theoretical model. This again illustrates
my metatheory that states that theories are refuted nor falsified. Researchers try to
confirm and support theories. When supportive evidence is found few additional
questions are asked. But when contradicting empirical evidence surfaces. blame the
data, the proxies, heteroskedasticity, autocorrelation, econometric technique. the
outliers, the a-typical period, misspecification, the sample, mtilticollinearity, or even
22) It should be noted that with respect to the tax rate determinant Fischer et al. assume that firms can
precommit to a first-best recapitalization policy, which implies that they are able to issue riskless debt. This is a
crucial assumption, since when firms would only be able to issue riskydebt (a more realistic assitniption I would
presunie} tile debt ratio range monotonically iticreases with bankruptcycosts.
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"bad luck" (Baxter and Cragg, 1970. p.234), . If the data fit the theory, one has
succeeded. But if they don't. then the old saying applies "if you will succeed. try, try and
try again".

4.5 Issuing debt or equity?
An alternative for analysing the empirical determinants of cross-sectional variations in
debt/equity ratios is to stitdy the determinants of debt/equity isittes. In this section five
papers are reviewed that look at the factors that affect the choice of long-term financing
instruments. Most of the determinants that affect the optimal capital structure will
influence the incremental debt/equity choice in the same fashion. One additional
aspect however, that can be studied more easily by analysingdebt/equity choices is the
effect of timing variables. For example. it might be possible that even though leverage is
not above target, the firm nevertheless chooses to issue shares because management
thinks the stock is currently overvalued. The first three papers that are discussed are
Baxter and Cragg (1970), Martin and Scott (1974) and Taub (1975). They will be treated
rather briefly, not just because they are older than the other two but primarily because
they are essentially classification studies. Their main goal was not so much to test any of
the capital structure hypotheses. except maybe the MM irrelevance theorem, but to
explore empirical regularities in choices between debt and equity.

4.5.a Baxter and Cragg (1970), data-,nining andtlie timing ofsecurity issues
Baxter and Cragg (1970) was one of the first papers that looked at the issuing choice
between long-term financing instruments. The only hypothesis. if any, from capital
structure theory that was tested in this article was the existence of an internal optimal
capital structure (MM irrelevance was the implicit alternative hypothesis). This issue
was addressed by investigating whether the choice of a long-term financing instrument
is "affected by factors that may indicate what the optimal financing mix is and by the
current position of the corporation" (p.225). Baxter and Cragg not only looked at the
choice between debt and equity but also considered convertible debt and preferred
stock issues. Before performing the empirical analysis a theoretical model was developed in which the existence of an optimal capital structure varied among firms because
of differences in the distributions of the returns. Baxter and Cragg argued that if the firm
can divide its returns into a risky and a less risky stream, each of which appeals to a
particular group of investors, the total value of the securities may be increased. It was
contended that that argument would also account for issuing e.g. convertible bonds,
whose raison d'Xtre seems to be diversity of beliefs about the future earnings of the firm.
In addition. the model incorporated a quite different reason for the effect of risk on the
existence of an optimal capital structure. On the one hand, an increase in business risk
increases the probability of bankruptcy, thus the level ofdebt financing should be lowered
in order to avoid costs of financial distress. On the other hand, higher risk increases the
probability of having a large return which should lead to an increase of leverage to avoid
taxes (as we saw also in Fischer et al., 1989). In the model the net effect is ambiguous.
In sum. the theoretical analysissuggested thata firm's decision to issue a certain type of
security depends on three factors: a) the existing mix of securities (i.e. the division of
returns among financial instruments) b) the valuations by the market of expected
The enipirical evidence
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return and variance and c) the probability distribution of the returns to the security
holders. Additionally, it was argued that relative levels of transaction costs may cause
the size of the firm to affect security issues.

Baxter and Cragg used logit and probit analysis to analyse 230 issues between 1950 and
1965: 133 debt, 33 equity, 38 convertible, 5 preference and 23 combined issues 24'. The
data came from Compustat and the Investment Dealers Digest. In selecting the proxies
for the determinants of issue choice an impressive amount of data-mining was
performed. Finally eleven independent proxy variables were presented but in total at
least 90 proxies were examined. The various measures that were tried are mentioned on
several occasions and it is clearly stated that the only criterium for selecting the finallist
of variables was "the better fit"24 Moreover, inchoosing the econometric technique the
Theil analysis model is preferred rather than probit or logit analysis, only "because this
gave better fits" (p.231) 25. The data-mining makes the results difficult to interpret as no
clear evidence is presented on the model's stability and predictive power. And since only
a "Pseudo RZ" is reported these important properties of the fitted model remain unclear.

According to Baxter and Cragg, "the most interesting result" concerns the role of the
interest rate and tlie cost of capital. The probability that bonds will be issued varies
positively, and significantly, with two proxies that measure the difference between the
earnings-price ratio and the long-term interest rate. Since earnings-price ratio ("earnings
yield") is viewed as the cost of equity, this indicates that bonds are issued when they are
relatively 'cheap'. The relatively high cost of equity might best be regarded as a timing
variable, picking up the tendency for bond issues to follow periods of weak share price
performance. This timing of issues may either reflect managers' disbelief of semi-strong
market efficiency. the existence of asymmetric information or simply because they feel
it is easier to approach shareholders for new money when the company's shares are'in
favotir' (see also Marsh, 1982). Baxter and Cragg also found that larger companies were
more likely to issue bonds rather than preferred or common stock. This seems in keeping with the result of several cross-sectional studies tllat large firms are more levered
thansmallerones. In addition, multiple issues appeared tobe morelikely forlarge firms.
Four closely related leverage variables were used. most of wliich were not significant.
The only weak stiggestion that could be read from the results is that bonds are less likely
to be issued than stocks or convertibles when leverage is relatively high. Since the
explanatory variables are probably highly collinear however, the results are difficult to
interpret. One of the four leverage proxies was the ratio of market capitalization to total
23) Probit and logit are maximum likelihood techniqiies which can be used when the dependent variable, y. is
not observed. It is commonly called a 'latent variable'. Usually only a dummy variable, y,. is observed defined by
y =1 if y >0 and y =0 otherwise. The probit and logit functions differ in the specification of the error term of the
regression model for y
24) This can be illustrated with statements like "The variance variable, V. was the best of m any tried" 1 p.233),
"After considerable experimentation witli various ratios from the fillancial statement" (p.233), "The list (of proxy
variables in the final model) was arrived at following sonic experimentation with other variables" (p.231), etc.

25} While in logit and probit models the regressand is
extension of to gil analvsis to multiple clioice situations.
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assets. Its positive impact on equity issues could also reflect the timing effect that was
mentioned earlier. As a measure of risk, the variance of cash flow over average cash flow
over the past four years was used since it "was the best of many tried". Nevertheless, it
was not significant and even had a negative sign in the model for common stock. We
saw earlier, however, that the effect of increased variance On the optimal amount of
debt was ambiguous in the theoretical model. Furthermore, the reported evidence of
fixed charges over earnings and dividends over earnings were conflicting and not
significant. Finally, this paper also supports the metastory that says that in case of
conflicting empirical evidence it is always the empirical evidence that's to blame, not so
much the theory: "the failure of the empirical model to account adequately for the
relationship between the existing financial mix and the choice of security or to
incorporate risk indicates that this model is far from being entirely satis factory."

(p.234).

4.5.b Martin and Scott (1974), debt issues by large firms and, again, timing of security
issues

Martin and Scott (1974) present yet another classification study that also classifies debt
and equity issues. The underlying idea of the paper is that once a decision has been
made to issue either bonds or stocks, companies who choose to issue debt instead of
common equity (or vice versa) possess distinctive financial characteristics. Multiple
discriminant analysis was used to analyse the issuing for a sample of 112 firms, 62 of
which issued straight debt and 50 issued common equity in 1970. In addition, the
discriminant function was used to test the predictive power of the discriminant
function for a hold-out sample for 1971 containing 33 debt issues and 25 equity issues.
The data came from Investment Dealers Digest and, again, from Compustat. Martin
and Scott investigate "the" seven determinants of leverage, which are liquidity,
profitability, dividends, stock price, firms size, sales growth and sales variability.
Although the assumed impact of each of the seven "dimensions" is briefly discussed
before performing the statistical analysis, none of them is rigorously derived from
capital structure theory. This paper also contains some data-mining. Initially 23
variables were used as measures of the determinants of the debt-equity choice but only
six of them appeared in the final discriminant function.
The results indicated that large companies, measured by the log of total assets, are more
likely to issue debt than equity. Martin and Scott argue that this reflects the fact that
larger asset bases provide more investment security to bond purchasers. Similar to the
findings of Baxter and Cragg (1970), evidence is presented that firms try to time the
issue of securities as the debt-issuing group is characterized by relatively low priceearnings ratios. Another significant finding that Martin and Scott reported is the
association between a high current to total assets industry ratio and the issuance of
equity rather than debt
Although at first blush this result seems puzzling, since

':

'Industryratio' refers to the fact that the ratio is calculated relative to an industrynorm. This is the onlypaper
tliat has used such 'industry-relative ratios'. Furthermore, current assets to total assets was not a differentiating
variable on a univariate basis but ranked third in importance when simultaneously analyzed with tlie five other
measures.
26)
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issuing debt should be associated with a large proportion of fixed assets, a high current
to total assets ratio could also indicate a low operating leverage. In that case, it would
provide evidence for the existence of a trade-off between financial and operating
leverage. The fact that firms with smaller debt ratios have a tendency to issue debt
rather than equity could indicate the existence of an optimal capital structure. since
these firms might attempt to regain some target leverage ratio (range). Finally, a high
payoutratio and low profitability tended to indicate a debt issue. Martin and Scott don't
even try to explain the payout and the profitability effect. Marsh (1982) argues that the
payout effect is consistent with the notion that companies attempt to minimize
transaction costs in their joint financing and dividend policy decisions. Alternatively,
high payout might indicate low risk. Marsh suggests that the profitability variable may
be proxying for the timing effect, but I would suggest that the relationship between
current cash flows and high current stock price is not straightforward.
To test the differentiating power of the calculated discriminant flinction containing the
six factors just discussed, the 112 issues of the initial 1970 sample were classified. The
model assigned 75% of the sample companies to the appropriate groups. Because this
sample was used to derive the discriminant model a high classification capability could
be anticipated. This upward bias in the test of discriminatory power was eliminated by
performing a predictive test on the 1971 hold-out sample. Then, the multiple discriminant model properly assigned 77.6% of the firms. Moreover, a t-test indicated that the
model had significant predictive capability beyond the 1% level.

4.5.c Taub (1975), debtissues by relatively largefirms andtiming of security issues
The last of the three 'classification studies' is Taub (1975). Taub used a probit model
(not logit, as Marsh, 1982, contends) for the examinination of 172 debt or equity issues
made by 89 firms from 1960 up to 1969. The data came from Investment Dealers Digest
for the dependent variable, Capital Changes Reporter and, once more, Compustat. The
probit model estimated the effect of six variables on the probability of debt being
issued. If the effect is positive, a positive impact on the firm's debt-equity ratio is also
implied. As in the two former papers that were discussed in this section, none of the six
variables were derived smoothly from capital structure theory. Taub (1975) also undertook some data-mining and only reported the proxies that fitted best: "We also
experimented with a five-year average of past earnings ... Our results, however, were
considerably worse, and, therefbre. we have not reported them." (p.414, italics added).

Similar to Baxter and Cragg (1970) and Martin and Scott (1974). Taub found that large
firms and firms with a relatively high cost of equity (proxied by a relatively low P/E) were
more likely to issue debt. The cost of equity relative to the cost of debt was measured by
the difference between the earnings-price ratio and the yield on long-term government
bonds. Four different definitions of earnings were tried. Although Taub expected that a
greater difference between the respective costs of equity and debt would increase the
probability of debt being issued, he does not mention why. Marsh (1982) viewed the
positive relationship indicative of a timing effect. On the other hand, a positive relationship between leverage and the difference between the cost of equity and debt is just
another way of stating MM proposition II (the expected return on equity increases as
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leverage builds zip). Similar to Martin and Scott, the positive impact of size, measured
by total assets, was expected because firms with larger assets are assumed to have
greater resources to fall back on in case of low or negative profits. The uncertainty of
future earnings had a negative impact on the debt-equity choice. Again, this negative
relationship was expected but no argument was given.

The results for the remaining three variables were insignificant. or even had the wrong
sign. The coefficient of the debt-equity ratio was negative. weakly supporting the
prediction that the greater the value of the actual debt-equity ratio the lower the
probability that the desired debt-equity ratio will exceed it. The period of solvency,
measured by the number of years since the firm was founded, emerged from bankruptcy or a compromise in which creditors settled for less than 100% of their claims,
had an unexpected negative. but very insignificant impact. Because Fisher (1959) used
it as a measure of the firm's risk premium. this variable was included in the model. He
argued that a longer period of solvency would lower the risk premium. Finally, Taub
stirprisingly found that an increase in the tax rate in a certain year had a negative impact
on the desired debt-equity ratio and the coefficient was even significant. However. this
might reflect the fact that there was virtually no variation (only 4%) in tax rates during
this period. Moreover, the relevant rate to influence debt financing is the marginal tax
rate which might differ substantially from the average or official one (see MacKieMason, 1990). As in Baxter and Cragg and to some extent in Martin and Scott, the results
in this paper are difficult to interpret. Firstly, no evidence at all is presented on the
stability and predictive power (e.g. an R2) of the model and secondly, some of the
independent variables were probably collinear.
4.5.d Marsh (1982),some data-mining and tire timing of security issues

A paper that is more closely linked with capital structure theory, in its attempt to
explain the issue behaviour of firms, is Marsh (1982). Although MacKie-Mason (1990)
does not label Marsh's article a classification study. the major objective of Marsh' paper
was to "gain a little more insight into how companies actually choose between equity
and debt" (p. 142). thus not to primarily test capital structure theories. Nevertheless,
Marsh was more inspired by theory compared to the three papers (Baxter and Cragg,
1970; Martin and Scott, 1974; Taub, 1975) that MacKie-Mason labeled "classification
studies". In analyzing how firms actually select between issuing debt and equity the
coefficients of a descriptive model were estimated using logit analysis applied to a
sample of 748 cash issues of equity and quoted debt made by U.K. companies over the
period 1959-1970. Although all other studies were based on U.S. data, the paper did not
discuss any institutional factors (e.g. the tax system) typical for the U.K. which might
have caused differences in result. Because of data restrictions the study was limited to
quoted debt. A holdout sample for performing predictive tests contained 110 issues for
the years 1971 through 1974.
The logit model contained three groups of variables that were supposed to affect the
choice of financing instruments. Firstly. it was assumed that target debt levels exist and
that, consequently, the choice of financing instruments will depend on the difference
between the current and target debt ratios. Secondly, since target levels are unobThe empirical evidence
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servable and ten year averages provide only crude estimates of actual target levels,
several determinants of debt ratios were analysed. According to the balancing theorem,
the overall target is assumed to be a function of bankruptcy risk and tax. Thirdly,
without theoretical support Marsh stated that timing and market condition considerations are regarded as "extremely important by both companies and their financial
advisers" (p. 123). In particular, he assumes that equity issues seem to be favoured after
periods of strong share price performance. However, such timing policies could easily
be explained by assuming an informational advantage on behalf of the management.
Supportive of 'Conjectures and no refutations', Marsh also experimented with many
different proxies before selecting his final model, using the same selection criterium as
the previous studies: "Any variables which were not significant in any of the runs were
excluded from the final model" (p. 136)! Obviously, such method of choosing the
explanatory variables makes the results very difficult to interpret. After all, if one tries 20
randomly chosen regressors, one of them is by definition expected to have a coefficient
which is significant at the 5% level.
Deviations from target debt levels were calculated for long-term and short-term debt
and historical 10 year averages were used as a crude measure of these targets. Long-term
debt was measured as long-term debt plus preferred stock to capital employed. As an
alternative for short-term debt Marsh also experimented with bank loans to capital
employed. Yet the resulting t-values were much lower, and thus this measure was not
used. Long- and short-term targets were kept separate since the study only concerned
long-term debt issues and the proportion of current liabilities was likely to vary amongst
firms. leading to a loss of information. The deviation from target was calculated as the
difference between the target and the actual ratio that the firm would have immediately
after the issue, if it chose to raise debt. Both book and market values were used but the
results were very similar, although the market value ratios provided slightly less
explanatory power. Eventually three variables, which theory suggests should determine
leverage, were included in the model: operating risk, firm size and asset composition.

Firms with high operating risk were assumed to show a tendency towards lower debt
ratios because of the higher expected bankruptcy costs, Marsh experimented with four
different proxies for risk but only the 'bankruptcy-risk' measure, (fixed charges-EBIT} /
(past ten years of earnings), was included in the final model. The three measures that
were eliminated were the equity beta and the standard deviation of the returns of the
companies shares and (ACEBIT/total assets)). It is hard to understand that these four
measures were tried, because only the last one measures operating risk whereas the
other three are all influenced by financial leverage. It is therefore surprising that only
the'bankruptcy-risk' measure was significant, albeit marginally. lt was further assumed
that smaller firms. proxied by the log of capital employed. tend to rely on short-term
rather than long-term debt in trying to minimize flotation costs. Companies with a high
proportion of fixed assets, measured relative to total assets, are expected to use more
long-term debt, probably since fixed assets are useful for mitigating various forms of
'bondholder wealth expropriation'. As we will see when discussiiig MacKie-Mason
(1990), a tax variable was not included for the wrong reasons.
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All three market condition and timing variables that were tried were also included in the
ultimate model. Two variables reflected the equity and bond market conditions and
were derived from a simple forecasting model using tlie level of new equities or bonds
in the last quarter and the returns on the equity or bond market in the last two quarters.
A third variable was selected to capture company specific timing considerations and
was a measure of the issuing company's share price performance, adjusted for the
market, over the year preceding the issue.
All eight variables in the final model were significant since "any variables which were
not significant in any of the runs were excluded from the final model"(!) and all of them
27
have the predicted sign
Companies which are below their long-term or above their
short-term targets are more likely to issue (long-term) debt. Smaller companies, those
with few fixed assets and those with greater bankruptcy risk were found to be the most
likely to issue equity. But the t-values were highest for the timing and market conditions
variables, indicating that firms which have recently experienced unusually large share
price increases tend to favour equity. This finding corresponds with those of Baxter and
Cragg, Martin and Scott, and Taub. In order to examine the classificatory ability of tlie
model probabilities were estimated for each issue in the original sample and 75% of the
issues was classified correctly. In addition, the stationarity and predictive ability of the
modeI was tested. Marsh studied the stationarity by splitting the sample into two
subperiods and re-estimating the coefficients. In both subperiods all coefficients had
the predicted signs and in both cases five out of the eight were significant at the 95%
level. The predictive power was tested by applying the model to the 110 issues in tlie
holdout sample covering the subsequent period 1971-1974. The model gave the correct
prediction in about 71% of the cases.

4.5.e MacKie-Mason (1990), onlytlieimpact of tarshieldontlie marginaltar rate
matters

MacKie-Mason (1990) is the last paper to be reviewed in this section that analysed
incremental financing choices. Although the major objective of this paper was to Mudy
the evidence of tax effects on the choice between issuing debt or equity, a large number
of other variables was included in order to minimize the estimation bias. It is an interesting and thorough paper that clarifies the relationship between tax shields and debt
policy. Mackie-Mason contended that, in spite of the theoretical and intuitive importance of tax considerations, many papers have not found significant tax effects on debt
financing28. He pointed out that most of these papers had failed to recognize the fact
that tax shields should matter only to the extent that they affect the marginal tax rate on
interest deductions (see DeAngelo and Masulis, 1980). Although deductions and tax
credits always lower the average tax rate, they only lower the marginal rate if they cause
the firm to have no taxable income and thus generate a zero marginal rate on interest

27} This is one of the most bluntly stated examples of 'conjecture without refutation'. data mining, and
especially. 'try to verify but never falsify'.
28) indeed, some stiidies did not find statistical tax effects but on the other hand, others did, for example Bowen
et al. (1982), Kim and Sorensen (1986), Long and Malitz (1985a/b), Givoly et al. (19921 mid Titman and Wessels
(1988).
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shields. Most tax shields that had been analysed previously only had a negligible effect
on the marginal tax rate for most firms. By carefully distinguishing between tax shields
that do and don't affect the effective marginal tax rate, MacKie-Mason obtained strong
evidence that tax shields do affect financing when they are likely to change the marginal
tax rate on interest deductions. Based on Auerbach and Poterba (1986), who found
that a firm carrying forward losses has a high probability of again facing a zero tax rate,
the paper assumes that tax loss carry forwards (TLCF) have a large effect On the
expected marginal tax rate on interest payments, since each dollar of carry forwards is
likely to crowd out a dollar of interest deductions. On the other hand, a variable that has
frequently been used as a non-debt tax shield (see table 4.2) but that may not have a
significant effect on the tax shield of interest are investment tax credits (ITC). The
reason is that firms with high ITC are likely to be quite profitable since ITC occurs
precisely because the firm has profitable investment opportunities.
The major result of the paper is that, indeed, firms with loss carry forwards are much
less likely to issue debt; whereas firms with ITC are often profitable and pay taxes, therefore ITC does not reduce the probability of a debt issue. In addition. MacKie-Mason
finds that when firms are nearly tax-exhausted ITC substantially reduces the probability
of issuing debt.
In the econometric model the value of incremental debt, AV8 is affected by the firm's
potential tax shields, T, the firm's distance to tax exhaustion, TE, and other relevant
factors, Z. as follows:
AVB = f(T, T*TE, Z)
(-) (-) (i)

Between brackets the signs of the effects on AVB are indicated. The negative effect of tax
shields. proxied by TLFC and ITC. on the value of new debt is greater for firms in poor
financial health. To determine tax exhaustion. Altman's discriminant function predictor of bankruptcy. ZPROB, is used to measure financial condition. When ZPROB is low
the chance of going bankrupt is high and tax shields should have a significant effect on
the firm's marginal tax rate. Consequently the value of debt is expected to decrease
more from a high ITC/ZPROB than from ITC alone. Various other factors, denoted Z.
than tax status which might influence a firm's financing decision are included iii the
model in the attempt to minimize the bias of the tax estimates. These factors are divided
into three categories: a) marginal costs of financial distress associated with debt b) costs
of investment inefficiencies caused by debt financing and c) signalling costs that are
higher for equity because equity is the residual claim.
Costs of financial distress are measured by the likelihood of distress. proxied by 1 /
ZPROB and two measures of operating risk: the variance in first differences and
variance of percentage change of earnings before interest. depreciation and taxes
(EBIDT). The investment inefficiencies concern moral hazard costs associated with
underinvestment (Myers, 1977), risk shifting (Jensen and Meckling, 1976; Galai and
Masulis, 1976) or free cash flow (Jensen. 1986}. A high fraction of tangible assets already
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committed, proxied by plant over total assets minus current liabilities, should make the
debt choice more likely. Conversely, intangible assets, measured by R&D over total
sales and by advertising expenditures over net sales, should reduce the value of debt. A
cash-flow deficit variable as defined by Auerbach (1985) was also included to measure
the amount of free cash. Oppostite to the pecking order story, free cash is expected to be
positively associated with debt financing since it reduces the manager's discretionary
use of cash.

Although measures of ex ante expected signalling value of an equity issue are less
commonly used, Macl<ie-Mason includes three variables: a) An increase in the firm's
stock price and a dividend-paying reputation should lower the lemons premium.
Therefore, the prior year percentage change in the firm's share price and a dummy for
dividend-paying firms are entered. b) As a proxy for hidden information dummies are
included for industries subject to regulation: one for trucking, trains telephones and
airplanes and another for electric utilities. It assumes that the regulatory agency
provides investors with additional information thus reducing signalling costs. c) An
issue dilution variable is entered because greater dilution provides more opportunity
for transferring wealth from new to existing shareliolders, MacKie-Mason contends.
However, according to Myers and Majluf (1984) wealth would be transferred the other
way, from old to new shareholders. On the other hand, an issue dilution variable for
debt could have been included since greater dilution increases the problem of the
expropriation of existing bondholders by existing shareholders.
Finally, four proxies are added to reduce any remaining estimation biases. Contrary to
the articles previously reviewed in this section, the "incremental choice approach"
followed here does not assume that a debt issue indicates that the firm is below a longrun target leverage ratio but Simply that, under the current circumstances, debt
increases the firm's value more than equity does. However, to control for any'adjustment
to target' behaviour the difference between the lagged debt/equity ratio and a ten-year
average ratio is included. Industry dummies were also estimated to control for interindustry variations in the degree of asymmetric information between managers and
investors, and year dummies to capture unobserved macro-economic effects. Net assets
were entered to capture size effects. All variables measuring firm magnitudes were
scaled by net sales to control for scale effects and all explanatory variables were
measured during the year prior to the security issue to avoid simultaneity bias.
A sample was selected of 1747 public offerings of debt or equity between 1977 and 1987
and data were obtained from Compustat and the Registered Offerings Statistics tape
from the SEC. Similar to the other papers discussed in this section. this sample is not
representative of all financing decisions since the results concern the effect of taxes on
the debt-equity choice conditional on going public. The coefficients were estimated
from a probit model of firm choices between publicly issued debt and equity. A positive
coefficient indicates a higher probability of choosing debt.

The coefficients for TLCF had the predicted sign and were significant. indicating that
loss carry forwards crowd out interest deductions as the former are highly correlated
The empirical evidence
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with zero-tax status in following years. However, because Auerbach and Poterba (1986)
showed that book TLCF mismeasures true tax-account TLFC, the model was re-estimated using their corrections of TLCF. Yet the sample in testing for this possibility of
measurement error bias contained only about half as many observations. The coefficient was still negative but no longer significant "because of the increased standard
error from relying on only about half as manyobservations". MacKie-Mason comments
that "measurement error does not seem to be important to the inference". This is an
interesting statement since it implies that the main reason Mackie-Mason's results
provide "clear" and "strong and robust evidence" of the hypotheses is because of the
very large sample size. After all, by increasing the sample size, any null hypothesis can
be rejected. Moreover, the t-values for the tax variables are just about two, which is not
very convincing given the sample size of 1747. In general, when cutting in half the
sample size, the standard error increases 40%, ceteris paribus.

The results also indicate that ITC itself does not have a negative effect on debt issues,
in fact the coefficient is even positive. The positive relationship between ITC and debt
financing could be due to the fact that ITC proxies for tangible assets-in-place, which
should encourage long-term borrowing in attempting to mitigate moral hazard
problems. As predicted, ITC/ZPROB has a negative and significant coefficient
indicating that ITC does matter for firms that are already near tax exhaustion. When
the industry dummies are added the results remain virtually the same, indicating that
they are not due to spurious fixed effects. Thus, the central hypothesis of the paper is
supported: "when already exhausted (with loss carry forwards) or with a high probability of facing a zero tax rate. the firm with high tax shields is less likely to finance with
debt." (p.1489).

Except for the standard deviation of EBIDT over total sales divided by ZPROB, the
proxies for financial distress all had the predicted negative sign and were significant. In
addition to measuring financial distress these variables might also be related to tax
exhaustion and provide further evidence for MacKie-Mason's tax hypothesis. Apart
from the advertising coefficient the variables proxying for moral hazard investment
inefficiencies are consistent with theory. The R&D coefficient is the only one that
changes significantly when the industry dummies are included, indicating that R&D
captiires some otherunobservable factors. Onlyafter the unexpected result foradvertising was found. it was suggested that advertising may indicate that a firm is in a mature,
easy-to-understandbusiness and thus subject tolowersignallingpremiaon equityfrom
hidden information problems. Interestingly, Titman and Wessels (1988) used advertising as a proxy for an entirely different firm characteristic, namely uniqueness.
The evidence concerning the signalling factors is mixed. In conformity with Taub
(1975), Marsh (1982) and others, firms that have experienced an increase in stock price
are more likely to issue equity. which MacKie-Mason attributes to lower signalling
premium. On the other hand, paying dividends, possibly to signal financial health, is
associated rvith issuing debt, which is unexpected. Yet one could argtie that just
because it signals financial health. these firms can afford to have a higher leverage. In a
similar vein, the fact that electric utilities prefer debt issues is called puzzling, as lower
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expected signalling costs should encourage equity financing. Again, the same counterargument can be used. Finally, the ownership dilution variable has the predicted
positive impact on debt financing.
The explained variance is 24%, comparable with the adjusted R . Similar to Martin and
Scott (1974) and Marsh (1982) the model correctly classifies 77% of issues in the sample.
There is no indication that much data-mining is performed, which would impede a
proper judgement of the results. It is even stated that "To avoid pre-test bias 1 did not
undertake a search for the best fit in this analysis." (p.1488). In sum, apart from the large
sample size which generates relatively large t-statistics. MacKie-Mason is an interesting
and thorough paper indicating that "desirability of debt finance at the margin varies
positively with the effective marginal tax rate.".

4.6 Coda
Twenty-five years of some of the empirical work on capital structure has been reviewed.
Event studies, analyzing security price reactions to corporate announcements, have not
been taken into account ". They are too remote from the empirical analysis in chapters
5 and 6. The purpose of this review was to answer two questions: a) what was the role of
the empirical research in the development of the MM programme b) what sort of
empirical testing was done and what were the main results. In order to give a sound and
dependable answer to both questions, a detailed discussion of most papers was
inevitable.

Regarding the role of the empirical work in the MM programme, especially the unilateral independency thesis had to be substantiated and also some aspects of the
immunization strategem. In chapter 3 the independency of theoretical work from
empirical research was shown. Especially for the cross-sectional studies, in this chapter
we have witnessed an increasing dependency of empirical research on theoretical work.
Until the 1970s several studies were looking for empirical regularities and patterns but
did not always explicitly test theoretical results. In particular the early classification
studies that explored empirical regularities in debt/equity choices (cf. section 4.5) fall
into that category. In addition, most of the papers that studied partial adjustments to
long run financial targets did not directly test any of the theoretical hypotheses that
were discussed in chapter 3. That might be the reason why since Auerbach (1985) no
such studies have appeared in the leading journals. These papers did, however, present
evidence on the existence and working of a target debt ratio (i. e, 'optimal' capital structure). Obviously, every paper that merely looks for empirical regularities in capital
structure can always be said to (implicitly) test MM irrelevance. Yet most of the articles
that were published during the 1980s and after explicitly tested specific hypotheses that
were based on theorems of the MM programme.
As part of the unilateral independency thesis, it was argued in chapter 3 that an immunization strategem is active in capital structure theory. One important aspect of immu29) A general result of event studies on capital structure is a positive reactioii of stockprices to announcements of

leverage increases (many researchers believe that the price reaction is due to some positive information effect}.
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nizing theorems against empirical refutation is to only roughly indicate the empirical
implications, if any, of a model. Six steps that have to be taken, in order to translate a
theoretical model into a testable econometric model, were discussed in section 4.1. We
have seen that only the first step (indicating the empirical regularities entailed by a
theorem) is taken by theorists. Consequently, all five subsequent steps have to be taken
care of by empiricists 30. Clearly. the results of empirical tests can easily be disputed, or
simply ignored, by attacking the various choices that have to be made during those five
steps. Thus. theorems are immunized against empirical rejection. It has been illustrated at various places that the MM programme is not characterized by some form of
sophisticated falsification (the official method), but that verification is the name of the
game. Examples of papers that found much evidence that was not supportive of the
theoretical hypotheses, but which did not reject them, include Auerbach (1985) and, to
a lesser extent, Titman and Wessels (1988). Furthermore, several examples have been
discussed (e.g. Auerbach, 1985; Friend and Lang, 1988; Titman and Wessels, 1988)
indicating that empiricists themselves, not theorists, try to find excuses (some of the
favourite ones are specification failure, simultaneity, measurement error, and spurious
correlation) when theorems are not supported by the evidence they present. Empiricists seem to get cold feet when it comes to actually rejecting theorems based on their
own carefully constructed tests.
As to the results of the empirical work, sometimes conflicting evidence was found. Most
of the empirical evidence on industry effects indicated that inter-industry differences in
leverage do exist. Table 4.1 records the industry leverage rankings that were found in
seven papers. Some patterns that can tentatively be inferred from this Table are that
leverage seems to be positively related to: the amount of fixed assets; conversely. low
amounts of intangible assets; low business risk; high numbers of low-skilled workers
(low investments in firm-specific human capital); regulated industries.

Models that study the corporate financial behaviour of partially adjusting to long-run
financial targets are based on the so-called stock-adjustment model: costs of adjustment (e.g. recapitalization costs) are balanced against the costs of being out of equilibrium (e.g. too many expected bankruptcy costs). As discussed in section 4.4, these
studies present evidence that firms do set long-run targets (only Taggart, 1977, finds
that debt levels adjust relatively slowly). This would suggest that. indeed, firms have
some target capital structure in mind that they attempt to consolidate. Fisher et al.
(1989) present theoretical and empirical evidence that optimal capital structure ranges
exist, generated by costs of issuing securities. They show that even small recapitalization costs cause the firm to delay restructuring which leads to wide swings in the
debt ratio.

Most of the studies that analysed the issuing choice between long-term financing
instruments, debt and equity in particular, performed quite a lot of data-mining. That
makes their results difficult to interpret. Nevertlieless, one finding that is common to all
papers is the timing of issues. When stock prices are relatively high equity tends to be
issued, and debt is choosen when stock prices are low. A careful and theoretically wellfounded paper was MacKie-Mason (1990), who analysed the impact of tax shields on
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leverage (cf. DeAngelo and Masulis, 1980; section 3.4.d). Theoretically, only tax shields
that affect the marginal tax rate on interest deductions should influence debt financing.
By separating tax shields that only lower the average tax rate (e.g. investment tax
credits) from those that also lower the marginal rate (e.g. tax loss carry forwards)
MacKie-Mason showed that debt financing at the margin varies positively with the
effective marginal tax rate.
A large number of papers that presented multivariate cross-sectional evidence were
discussed in detail. These studies, especially Titman and Wessels (1988), are most
Closely related to the empirical analysis in the next chapter. Essentially, these papers
study the effect of several theoretical firm-specific determinants (e.g. business risk, size,
profitability, etc.) on the debt/equity ratio. or any other measure of capital structure.
Table 4.2 shows the effects of various determinants on leverage that were found in

fourteen papers. What is striking is that, for none of the nine determinants that were
studied in more than one paper, the same, statistically significant, impact on leverage
was found. This variety of results may have been caused by all the different choices an
empiricist has to make (remember his five steps) when translating a theoretical model
into a testable econometric one. For example, the fourteen papers in Table 4.2. use
different time periods, different countries, different samples per country, different
methodologies, different determinants, different measures of leverage, different
proxies. etc. (Table 4.3 presents an overview of ninety proxies that were used for testing
twenty theoretical hypotheses). Such a diversity not only makes it difficult to compare
the mutual results but also gives researchers many excuses to defend the finding of an
unpredicted or insignificant outcome. Therefore, it would be interesting to analyse.
ceteris paribus, to what extent these differences really affect the outcome of the econometric testing of theorems. This will be done in the next chapter, where the robustness
of using different time periods, different proxies, different methodologies, and different
measures of capital structure will be analysed.
None the less. out of the diversity of sometimes conflicting cross-sectional multivariate
evidence some stylized facts can be distilled. With some caution one might say that the
studies that were discussed in section 4.3 generally indicate that leverage seems to
increase with fixed assets and decreases with volatility, R&D expenditure, bankruptcy
probability. profitability, uniqueness of the product, and non-debt tax shields that
marginally affect the firm's tax rate. For other non-debt tax shields, for managerial
equity ownership and for size, the evidence seems mixed. In the next chapter I will
study how several of these determinants affect the financing decision of Dutch

corporations.
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Table 4.1
Industry leverage ra,ikings (thefigures indicate the degree of leverage reported iii each paper, between brackets the SIC codes are indicated)

significant industry
differences in leverage

Schwartz and
Aronson (1967)1

Scott (1972)2

(1962)

(1962,1968)

yes

railroads

49.0 (high)

utilities (electric and gas)

54.9 (higli)

Reinmers et al.
3

yes

Scott and

Bowe,1 et at.
4

Bradley et al.

1.ong and

(1974)

Martin (1975)

(1982)1

(1966,1971)

(1967,1972)

(1951,1969)

(1962-1981)

(1981-1983)

no

yes

yes

yes

not studied

1984)6

Malitz (1985b)7

53

(4900)

mining

24.6 (low)

14.2

38.2 37.0

21.2

telephone (4800)
metal

52

mining (1000)

industrials
aircraft (3721]

13
32.5 (medium)
58.5 60.9

59.3 62.1

52 54

13.4 (aii·c!·aft)

44 60

58

(aerospace)

air transportation (4500)

alitininium

53.6 55.6
44.6 47.0

appliances and electronics
electronics (3600)

16

instruments (38()01
automotive

11
37.1

51.5

42.5

49.2

43.2 48.8

*Ho parts and accessories

0700)
chemicals (2800)

n

petroleum refining (2900)

38 34

36.5 41.3

42.8 45.6

48.3 52.4

38.0 45.5

28.4 41.3

38 42

27
25

24

' ('Oil')

petroleiim exploration
(1300)

14.2
(radio andTV
receiving 3651)

23

29.4

'

Table 4.1 (continued)
oil-ititegrated domestic

·

construction (15,16,

32 37
35.9 43.2

41.5 36.7

24

1700)

·

drugs

32.3 32.3

10.9

cosmetics and toiletrie

9.0

(2844)

drugs and cosmetics

9

(2830-40)

photographic equipment

11.2

(3861)

43.0 51.5

food (2000)
38.0

glass

27.9

machinery (3500)

34.5 44.6

metal manufacturing

20
46.3 48.5

39.9 45.2

42.5 44.9

20

37.4 50.0

25

(3400)

metal products
non-ferrous metals
paper (2600)

44.5 51.0

51.0 55.6
24.5

37.1

42.7 48.3

52.1 53.9

29

publishing (2700)

32.2

16

retail (5300,5400)

37.9 43.5

48.5 56.7

4la 47'

34.

steel (3300)

29.8 35.2

38.8 45.1

37 35

38

33.7
(3310)

textile products (2200)

33

37

apparel (2300)
hunber (2400)

26
26

rubber (3000)

33

cement hydraulic (3241}
to

29 47

trucking (4200)

1) leverage is computed as (long terin debt+short terin debt)/total assets.
2) leverage is computed as 1 -equity/total assets.
3) leverage is computed as total debutotal assets.
4) leverage is coin puted as 1 -equity/total assets.

30.8

44.1

5) leverage is computed as (long-terin debt+short term debt)/total assets.
6) leverage is computed as long-term debt/(long-term debt + market value of equity
7) leverage is coinputed as long-term debt/(10,ig-term debt + equity + capitalizrd R&D and advertising)
a) average of industry means of retail department stores and retail food chai,is

Tabte 4.2
Determinants of leverage, tlie empirical evidence
Characteristic
size

RSWB

SM

-*(US)

-*

FJ

BLH

M

BM

BJK

LM

A

KS

O+*

FH/L

0+

TW
-

M-M

GHOS
***

+

-

+*other
*

volatility

40

-4

*

+

-*

-

*

*

-

(business risk)

operating leverage
fixed

-/O

*

assets

*

+

nondebt tax shields

*

+

- O/+

+*

-*/4

clientele effect

+

+

-*

-

0/ +

-* / -1*

-*

-*

0

marginal tax rate

-*

R&D

_*
*
-*

Advertising

*

-

+

profitability

uniqueness

.*
*

insider holding

+
**

growth

+

bankruptcy
probability

_*

-

*

-

0

-*

RSWB = Remmers et al. (1974), SM = Scott and Martin (1975), FJ = Ferri and Jones (1979), M = Marsh (1982), BLH = Bowen et al. (1982), BM = Boquist and Moore
(1984).BIK= Bradley et al. (1984), I.M = 1.ong and Malitz (1985a,b), A = Auerbach (1985), KS = Kim and 58rensen (1986), FH/L = Friend and Hasbrouck (1988) and
Friend and Lang (1988), TW =Titinan andWessels (1988), M-M = MacKie-Mason (1990), GHOS = Givoly et al. (1992).

n
:zr

+ or -:the sign of the change in leverage as a result of an increase in the given characteristic;
o
inconclusive result;
+/- :the sign of the change in leverage depends on the specification of the model or proxies used;

:.
4

:

indicates that the result

is

statistically significant.

i
1

Table 4.3
Determinants of capital structure and the different proxies that have been used

3

-

Theoretical liypothesis

Determinant

Proxy

(effect on leverage tliat was
found between brackets)

(negative correlation with
deterininant indicated between

Papers

brackets)
2

direct bankruptcy costs proportionally
larger for small firms

size (+)

better access to credit Inarkets

large firms tend to be more diversified

size (+)

large firms have smaller insider holdings

higher issuing costs for for smaller firms

size (-)

transactions costs of outside financing
(Donaldsoti, 1961)

overinvestment moral hazard cost of

free cash flow (+)

equity (Jensen, 1986)

moral liazard costs imposed on nonfinancial stakeholders (Titinan, 1984)

Url

uniqueness (-)

0

log (capital employed)

Marsh (1982)

log (total assets)

Martin and Scott (1974), Marsh (1982),
Friend and Hasbrouck/Lang (1988)

total sales

Remmers et al. (1974), Scott and Martin
(1975), Ferri and Jones (1979)

total sales (average level over last 5 years)

I·'erri and Jones (1979)

log sales

Titman andWessels (1988)

total assets

Scott and Martin (1 975), I:erri and jones
(1979), Kim and SOrensen (1986)

total assets (average level over last 5 years)

lierri and Jones (1979)

net assets

MacKie-Mason (1990)

firm value

Givoly et al. (1992)

indiistry quit rates

'Iltman andWessels (1988)

market value

Friend and Hasbrouck/I.ang

log sales

Titman and Wessels (1988)

indiistry quit rates

Titman andWessels (1988)

EBIDT

Long and Malitz (1985)

cash deficit = (capital expenditures+average
dividends- (cash flow+capital expenditures*
(total debt/iiet assets)))/net sales

Auerbach (1985), MacKie-Mason (1990)

R&D / net sales (-)

l'itman and Wessels (1988)

r.*

Table 4.3 (contintied)
uniqueness (-)

moral hazard costs imposed on nonfinancial stakeholders (Titman, 1984)

firms that make products
requiring specialized
servicitig and spare parts
size (+)

selling expenses / net sales (-)
the industry quity rate

Titman andWessels (1988)

industry dummies for firins producing
machines and equipments (SIC 3400-4000)

Titman andWessels (1988)

industry groupings

Scott and Martin (1975),
Ferri and jones (1979)

industry groupings

Schwartz and Aronson (1967), Scott
(1972), Remmers et al. (1974), Scott arid
Martin (1975), Belkaoui (1975), Ilowen
etal. (1982), Ferri and Jones (19791

'ritnian and Wessels (1988)

unlevered beta

Long atid Malitz (1985)

equal beta portfolios

Long and Malitz (1985)

0(total sales) / B(total sales)(coefficient of

Ferri and Iones (1979)

variation in sales), T=5 years

'traditional view'
thigli leverage Causes excessive risk;
operating and financial risk clioice are
offsetting decisions)

business risk (-)
(operating risk, operating
leverage)

0(pre-tax cash flow) / B (pre-tax cash
flow)(coefficient of variation in pre-tax
cash flow), T=5 years

Ferriatid Jones (1979)

q(standardized growth in sales, T=5 years
c(standardized growth in pre-tax cash flow),

Ferri and jones (1979)
l:erri and loties ( 1979)

T=5 years

operating leverage: ((EBI'I' -EBITz.1)/EBITz.,)/
((sales,-salest. t)/sales,.1 1, 1'-5 years

Ferriand Jones (1979)

operatilig leverage: fixed assets / total assets

Ferriand jolics (1979)

operating leverage: p(total assets / p (total

Ferri and Jones (1979)

Ifixed charges - EBIT) /
0(earnings over past ten years)

Marsh (1982)

assets), 'I'=5 years

Z

c(changes in E.BIT/total assets)

Marsh (1982)

0(EBIT)

Auerbach (1985), Friend and
Hasbrouck/1.ang

Table 4.3 (continued)
EF

%

B

shares)
c(returns on company

4
S.

unlevered variance in market value changes

8.

i
R

levered

a2 (firm

'traditional view'
(higli leverage calises excessive risk;
operating and financial risk are
offsetting decisions)

Myers' tinderinvestment and risk

sliifting
financial distress costs

impact of non-debt tax shields

business risk (-)
(operating risk, operating
leverage)

firm specific risk (+/-)
(total risk)

financial condition (+)
- - - - - - - - - - - -

value) / (average firm value)

§

N

collateral value of assets (+)

Marsh (1982)

Auerbach (1985)

Kim and SOrensen (1986)

0((EBIDT,-EBIDTI-1)/total assets), T=10

Bradley et ill. (1984) ("variability in
earnings"), MacKie-Mason ( 1990)

a(cash flow)/B(cash flow), T=4 years(!)

B,ixter and Cr agg (1970)

c((EBID'I't-EBID'I't.1)11 EBIDTt. 111 ),T=10

Kim and SOrensen (1986), Titman and
Wessels (1988) ("volatility"), MacKieMason (1990), Givoly et al. (1992)

2((EBIT,-EBIT,-1)/ EBIDT21.11), T=10

Auerbach (1985)

(c ((EBIDT,-EBID'I' .1)/total assets)/
Altman's Zeta, T=10

MacKie-Mason (1990)

residual variance of stock returns / market
variance

Lotig and Malitz (1985)

unlevered total variance of stock returns

I.ong and Malitz (1985)

(advertising + R&D)/sales

Bradley et al. (1984)

1/Tobin's Q

Givoly et al. (1992)

1 /Altman's Zeta
intangible assets / total assets (-)

exproprieting bondholders
signaling costs
risk shifting

Marsh (1982)

(inventory + gross plant and equipment) /

MacKie-Mason (1990)

ritin:in and Wessels (1988)
'1'itman and Wessels (1988)

total assets
net property, plant & equipment / total assets

Friend and flasbrotick/Lang (1988)

intangible assets / total assets (-)

11tman andWessels (1988)

bonding role of debt

collateral value of assets (-)

(inventory + gross plant and equipment) /
total assets

Titman and Wessels (1988)

expropriation of bondholders

assets in place

(plant&equipmetit-accumulated
depreciation) /(total assets-current liabilities)

Marsh (1982)

(moral hazard)

ru

Table 4.3 (continued)

trading-off debt and non-debt tax

iiivestment tax credits / net sales

MacKie-Mason (1990)

depreciation tax sliield + investment tax
credit / ?

I.ong and Malitz (1985a) (Sigilific;int +)

depreciation tax shield + investment tax
credit + R&D + advertising / 7

Long and Malitz (1985b) (significant -)

depreciation / total assets

Kim and Sarensen (1986), Auerbach
(1985), Titinan and Wessels (1988)

investment tax credits / total assets

Titman andWessels (1988)

depreciation tax shield + investment tax
credit + R&D + advertising / ?

Bowen et al. (1982)

(depreciation
EBIDT

non-debt tax shields (-)

shields

+

investment tax credits) /

operating incoliie interest payments
(federal income tax payments / 0.48)
-

Myers (1977) underinvestnient problein

9

.

growth (-)

1

T

MacKie-Mason (1990)

MacKie-Mason (1990)

RAD / net sales (R&D tax credits)

MacKie-Mason (1990)

advertising expenditures / net sales
(advertising + R&D) / net sales

MacKie-Mason (1990)

It&D / net sales

MacKie-Mason (1990)
+

capitalized It&11

advertising expenditures / net sales
advertising expenditures / (invested capital
+ capitalized R&D and advertising)
capital expenditure / invested capital +
capitalized R&D and advertising) (-)
capital expenditures / total assets in next
period (three years)

problems (+/-)

1

-)

tax loss carryforward / net sales

R&D / (invested capital
and advertising)

future investment

7'itinan andWessels (1988)

-

investment tax credits / net sales (+ nor

asset substitution (risk shiftitig)

Bradley et al. (1984)

Bradley et al. (1984) (proxy for "optios"
and"firm's financial well being")

Long and Malitz (1985)
MacKie-Mason (1990)
I.ong mid Malitz (1985)
Long and Malitz (1985)

Titinan andWessels (1988)

Table 4.3 (continued)

.

percentage change in total assets over next

Titman andWessels (1988)

period Ithree years)

R

2

Myers (1977) underinvestment problem

growth (-)

Tjtman and Wessels (1988)

R&D / net sales

annual growth in EBIT

.

Kim and Sorensen (1986), Auerbach
(1985)

2

costs of filimicial distress (-)

pecking order (Alyers & Majluf, 1984)

profitability (-)

operating income / total assets

Titman andWessels (1988)
Friend and IIasbrouck/Lang (1988),
Titman andWessel (1988)

dividend payInents (-)
(costly signal of earnings)

dummy for dividend-paying firnis

MacKie-Mason (1990)

regulated firm (-)

industry-dummies for trucking, trains,
telephones, airplanes, electric utilities

MacKie-Mason (1990)

ownership dilution (+)

issue value / market value of equity

MacKie-Mason (1990)

ownership dilution (+)

issue value / market value o f equity

MacKie-Mason (1990)

change in stock price prior
to issue (-)

(end-of-year price in year previous to
registration) (end-of-year price two years
previously)

MacKie-Mason (1990)

signaling costs (Myers & Majluf, 1984)

financial distress or moral hazard
11()t

3

1 / Altnian's Zeta

not specified

specified

02(changes in net income)

operating income / net sales

MacKie-Mason (1990)

-

effect of personal taxes

tax clientele effect

capital gains per $ / dividend per $

Auerbach (1985), Givoly et al. (1992)

not specified

'unobserved macro
ecoIioinic effects'

year duminies

MacKie-Mason (1990)

without theoretical
justification

return on itivestment

pay olit ratio

Marsh (1982)

Table 4.4

Someexaples ofproxies thathave been usedfor differentdeterminants ofcapitalstructure
Proxy

Determinant

Paper

industry groupings

business risk

Schwartz and Aronson (1967)
Scott (1972) Remmers etal. (1974)
Scott and Martin (1975)
Belkaoui (1975)
Ferri and Jones (1979)
Bowen et al. (1982)
Bradley et al. (1984)

non-debt tax shields

Bowen et al. (1982)

uniqueness

ritman andWessels (1988)

investment opportunity

Friend and Hasbrouck/Lang (1988)

uniqueness

Titman and Wessels (1988)

size

Titman andWessels (1988)

growth

Friend and Hasbrouck/Lang
(1988), Titman and Wessels (1988)

uniquelless

Titman andWessels (1988)

(nondebt tax shields)

Titinan andWessels (1988)

(collateral value)

Titman andWessels (19881

potential nondebt tax shield,
substituting for debt tax

Bowen et al. (1982), Bradley et al.
(1984), Long and Malitz, Titman
andWessels (1988)

(advertising and) selling
expenses / sales

itidustry quit rate

R&D / net sales

investment tax credit

shield

intangible assets
(or R&D expenditures)

total sales

potential nondebt tax sliield, nol
substituting for debt tax shield

MacKie-Masoii (1990)

growth (+)

Long and Malitz,
MacKie-Mason (1990)

collateralizability (-)

Titman andWessels (1988)

size - business risk

Remmers et al. (1974),
Ferri and jones (1979)

Ferri and jones (1979)

p (total sales), T=5 years

investment tax credits
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potential tax shield

Bowexi et al. (1982)

no potential tax shield

MacKie-Mason (1990)

(liapter 4

chapter 5

The capital structure choice of Dutch
corporations, a statistical analysisi

... a dairy farmer cannot in general earn more for the milk he produces

by skimming some of the butter fat and selling it separately, even
though butter fat per unit weight, sells more than whole milk."
Franco Modigliani and Merton Miller, 1958

"It may sound childish, Mr Coots, but when setting our optimal capital

structure we primarily just look atourneighbour. "
Chief Financial Officer of major Dutch corporation, 1990

Following on from the review of the theoretical and empirical literature in chapters 3
and 4 respectively, I will now empirically analyse the determinants of various measures
of the capital structure of Dutch publicly traded corporations in this chapter. This study
contributes to the empirical research on capital structure in two ways. Firstly, by analysing the explanatory power of theories of capital structure for a small country the robustness of the empirical findings on U.S. firms can be evaluated, in the context of the
institutional differences between both countries. Secondly, since comparisons between
the results of previous empirical studies suffer from the fact that they used different
measures of firm characteristics, different time periods and different statistical
methodologies, I will analyse the impact of these factors by studying different time
periods, using different proxies, panel data and a factor analytical technique.
After having read the previous chapters, especially my analysis of the empirical
research, the reader may wonder how I can submit myself meekly to the rules of the
empirical work in the MM programme. The empiricists never falsify but only seek to
verify theorems and blame themselves when unpredicted evidence is found. However,
the aim was not to judge empiricists or to blame their work, but merely to analyse their
undertaking and to put it into perspective. And solutions for the immunization of theorems or the dependency of empirical work are not readily available. However, I try to
contribute my mite by being the first to analyse explicitly the commonly used excuse
that unfavourable results are caused by the use of specific proxies, time periods,
1) Most of this chapter is based on Cools and Verbeek (1993).
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leverage measures, or statistical techniques. Besides, when looking at all the countries
where empirical work on capital structure research is done (see footnote 2), it is high
time that also the capital structure of Dutch fims is being scrutinized.

5.1 Introduction
As we have seen in chapter 3. ever since Modigliani and Miller (1958) argued that in the
presence of perfect markets and no taxes, the capital structure of a firm is irrelevant for

the firm's value, a vast number of theoretical papers has appeared which examine the
capital structure choice of corporations. The empirical work, however, has not only
lagged behind but has generated often conflicting evidence. Even though most studies
concerned U.S. firms, "comparisons suffer from the fact that these studies used
different measures of the firm characteristics, different time periods, different leverage
measures, and different methodologies" (Harris and Raviv, 1991) : The goal of this
chapter is to provide insight in the financing decisions of non-financial Dutch listed
firms and to examine to what extent cross-sectional results are influenced by the four
factors mentioned by Harris and Raviv. Apart from a theoretical description of the
institutional environment Dutch firms are faced with, I discuss, without modelling, the
main differences between leverage measures of Dutch and foreign corporations.
Subsequently, an empirical analysis is presented of the capital structure decision using
individual firm data, as used in previous empirical work (e.g. Chaplinsky, 1983; Bradley
et al., 1984; Long and Malitz, 1985; Friend and Hasbrouck/Lang, 1988; Titman and
Wessels, 1988). The data set contains repeated observations on the same firms, which is
explicitly taken into account in the empirical analysis.

One of the simplest and most common ways to analyse capital structure decisions, is to
perforin cross-sectional regressions of firm leverage ratios on their hypothesized
determinants as measured by particular proxy variables. This has several disadvantages.
First, a particular proxy variable may be an imperfect measure of the underlying
theoretical determinant and may be related to other determinants as well. This is the so
called errors-in-variables problem. Second, observed proxies (as well as their
underlying determinants) may be correlated with unobserved determinants related to
the firm's specific environment (management quality, uniqueness. financial policy).
Tliis problem invalidates least squares regressions and may result in an overestimated
significance of particular observed determinants. Both of these problems will be dealt
with in the present chapter, by using both LISREL techniques, similar to Titman and
Wessels (1988), and a (fixed or random effects) panel data approach. Because of data
limitations I am not able to examine all determinants suggested by different theories of

21 Capital stritcture studies mi non-U.S. firms include Toy et al. (1974), Rem mers et al. (19741, Marsh (1982),
Kester (1986) and Prowse (1990). Only Kester and Prowse, wizich both concern a comparis()n of U.S. and Mpanese companies. also discuss institutional aspects. More recently there seems to arise an interest in examining
the capital structure of othernon-U.S. countries, witnessinge.g. the International Capital Structure Syniposium
at UCLA iii 1991 and the appearance of a series of working papers. e.g. Seth (1992, U.K., U.S., Japan. Germany,
Australia), Biais et al. (1991, France), Atiyas (1991, Columbia),Buttignon (1991, Italy),Atiyas and Unal (1991, Tur-

key), Campbell and Haniao (199 L Japan). Jogand Srivastava (1992, Canada), Allen(1992.Australia).Sad-Reqliejo
I 1992, Spain). Ang and Jung (1992. South Korea). Tsui (1992. Hong Kong). Unfortunately. niost of tilese papers
provide little or no information on the institutional characteristics of each country.
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capital structure which affect the firm's debt-equity choice. The determinants included
in this studyare size, profitability, business risk, asset structure (collateral valueofassets),
non-debt tax shields and growth opportunities. I will concentrate on models explaining
the value of total debt divided by either the total market value or total book value of the
firm, but results for other measures of financial leverage. such as long-term, short-term
and interest bearing debt, and trade credits, are also presented.
In the Netherlands, leverage is on average higher than in the U.S. and the U.K. but lower
than in most other EC countries and certainly Japan. However, leverage has somewhat
decreased between both examined periods (1977/78 and 1987/88), as was the case in
Japan and Italy but not in the U.S. The average debt level of Dutch corporations relative
to those in other coutitries seems to be associated with specific institutional factors that
affect agency relations between shareholders, management and debtholders, rather
than tax considerations. For example, high debt levels might be explained by the
existence of groups of enterprises (the keiretsus in Japan) and large equity positions of
financial institutions (Japan and Germany) which mitigate the shareholder-debtholder
conflict. The predominant role of banks in the financing of firms seems to account for
the fact that leverage of Dutch firms, although internationally relatively low, is still
11igher than in the U.S. and the U.K. In contrast to the U.S., trade credit and bank debt
are the two major sources of non equity financing in the Netherlands.

The results will point out that in both examined periods business risk, size and
profitability are the main determinants of the capital structures of Dutch firms,
whereby profitability might possibly be related to uniqueness. The empirical findings
strongly suggest that firms with high business risk have relatively low debt ratios. This is
in accordance with the traditional finance literature which assumes that operating and
financing choices are offsetting decisions, but it can also be explained in terms of
agency costs. It is also found that, on average, larger firms have higher debt levels. This
can be explained by the relatively higher expected bankruptcy costs for smaller firms.
Yet the analysis also indicates that the size effect is strongly related to other, unobservable, firm-specific effects. The result that more profitable firms have lower debt ratios,
could be due to the existence of transaction costs or signalling costs, as discussed in
Myers and Majluf (1984).
This chapter proceeds as follows. First, in section 5.2 I will briefly discitss the institutional environment in the Netherlands. Next, section 5.3 discusses the data used for the
empirical analyses and presents some relevant summary measures. A discussion of the
determinants of capital structure and their relationship with observed proxyvariables is
given in section 5.4, whereas some preliminary basic regression results are presented iii
section 5.5. Section 5.6 considers more advanced econometric models, which account
for the errors-in-variables problem and use panel data techniques. Finally, section 5.7
concludes.

5.2 Corporate financial policy and the Dutch institutional environment
To fully appreciate the results of the empirical analyses, some understanding of the
Dutch institutional environment is required. The present section briefly discusses
A statistical analysis
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several relevant aspects concerning taxes, takeover barriers, share repurchases, dividend policy, the role of banks and the Amsterdam Stock Exchange.

5.2.a Taxes

It could be argued that the Dutch live in

a

'Miller world'. There exists

a

classical tax

system: interest is deductible for corporate taxes but taxed progressively at the personal
level and profits are taxed both on the corporate and personal (dividend is taxed as
ordinary income) level. but capital gains are tax exempt. For institutional investors
dividends are tax exempt for holdings of 5% or more. Consequently, most institutional
investors have holdings of at least 5%. For these investors there probably even is a tax
disadvantage for debt financing by corporations. During the studied period (19771988), there was a nine-bracket schedule for personal taxes on ordinary income, with a
maximum rate of 72%. On the personal level, for both interest and dividends, the first
Dfl 1000,- is tax exempt. A 25% withholding tax is applicable to cash dividends paid to
residents as well as to non-residents. There is no withholding tax on interest paid on
bonds. Finally, pension funds are not taxed at all.

The corporate tax rate has steadily decreased since the beginning of the 1980s. In 1983
the corporate tax rate fell from 48% to 43%, in 1986 it became 42%, and in 1988 it was
lowered again to 35% (40% over the first Dfl. 250,000). Thus, in Miller's framework, the
highest personal tax clientele would invest in growth stocks (paying no dividend) and
face a tax disadvantage of corporate debt financing of -Il-(1-.35)/(1-.72)1 - 1.32 for
every guilder of corporate debt. In 1964 and 1969 investment tax credits were
introduced. For most capital expenditures 12% of the investment was fully subsidized.
These laws were abolislied (simultaneously with the reduction of the tax rate to 35%) in
1988, after the end of our sample period.

5.2.b The niarket for corporate control

Tlie Netherlands have the most severe formal takeover barriers in the European
Community (cf. Coopers & Lybrand, 1990). Most listed Dutch companies have at least
one anti-takeover defense. These defenses make successful hostile takeovers virtually
impossible, because. generally. the consent of executive officers and the supervisory
board is necessary. Effectively, these measures shift control from shareholders to
management, supervisory board or connected foundations which are partially controlled by members of the executive committee (cf. Coopers and Lybrand, 1990, for an
overview of the most important takeover barriers). Because of these strong takeover
barriers. the fact that common shares of Dutch quoted companies are bearer shares
(rather than registered shares) does not facilitate a successful hostile takeover. Moreover,
because of EC regulation a new law came in effect in March 1992, which requires the
disclosure of all equity holdings of 5% ormore of listed companies. Among Dutch investors, the virtual impossibility of a hostile takeover is considered an important factor in
explaining why price-earnings ratios on the Amsterdam Stock Exchange are lower
compared with most other major stock exchanges (see Bennis and van Leetiwen, 1992).
Some capital structure models predict that firms which have adopted anti-takeover
measures will use less debt, ceteris pat ibus le.Y. Hirshleifer and Thakor, 1992; Stulz,
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1990, see section 3.9.C) Since virtually all listed companies in the Netherlands have
taken strong anti-takeover measures, it is very difficult to cross-sectionally analyse the
effect of takeover barriers on debt financing for Dutch firms. However, because of the
exceptional strength of Dutch takeover barriers relative to other EC countries, theory
would predict that leverage in The Netherlands should be relatively low. On the other
hand, one might argue that a well-developed market of corporate control lowers the
shareholder-management agency costs which should lead to lower costs of external
equity and thus toless debt financing. This might be one of the reasons why, as reported
by Remolona (1990), U.K. companies have on average lower debt levels than Dutch firms.

5.2.c Share repurcizases and divide,id policy
Practically the only way for Dutch firms to increase leverage is to issue new debt. Dutch
Company Law prohibits firms from repurchasing more than 10% of total subscribed
stock. To the best of my knowledge, even within this 10% limit, there was no sliare
repurchase annotincement during the period studied. In the U.S., by contrast, there
have been 221 share repurchase tender offers for firms traded on the NYSE, AMEX and
OTC, between 1962 and 1986, with an average fraction of shares repurchased of 16.4%
(see Lakonishok and Vermaelen, 1990) Some open market repurchases do occur, but
they typically concern very small fractions of sharesl. As far as I know. except for once in
the U.K. (see Cools and Vermaelen, 1992) share repurchase tender offers have not been
observed in otlier EC Countries either.
Since share repurchases are virtuallynon-existent in the Netherlands, one might expect
a direct link between dividend policy and capital structure, holding investments fixed.
The leverage ratio would change as the firm ages. A firm would optimally be highly
levered in the early stage, and then become less levered over time as its earnings are
retained to avoid the tax on dividends. However, quoted companies behave according
to the Lintner model and have a rather sticky target dividend payout. In chapter 6 it is
reported that for 83% o f the firms in the sample the target payout ratio lies between 30%
and 40% of reported earnings. In the next chapter and in Cools and Hovers (1993) it is
also found that investors on the Amsterdam Stock Exchange 'force' companies to have
this sticky dividend policy and that the informational content of (unanticipated)
dividend changes is very high. Only within the first 5 years after going public or when
reported earnings have fallen dramatically firms can afford to pay no Cor very low)
dividends. Consequently, given the absence of share repurchases and the stickiness of
dividends there is a direct link between profitability and leverage, again, holding
investment fixed.

In contrast to the U.S., Dutch firms sometimes allow their shareholders to clloose
between cash dividend and stock dividend (so called 'choice dividend') '. Since firms
typically choose to set the value of the stock paid out as dividend slightly higher than the
cash dividend, most of the shareholders prefer the stock dividend instead of the cash
3) Van Ojen (1992) reports tliat between 1985 and 1990 the majority of open market share repurchases involved

less than 1% of the outstanding stock.
4) Cools and Hovers (1993) report that 40% of the firms in their sample offers
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disbursement. This behaviour of investors is also influenced by the fact that the stock
dividend is usually tax exempt, as it is paid out of distributable profits. Although theory
suggests that only the payment of cash dividends provides information to investors and
diminishes free cash flow, it is somewhat surprising that the 'payment' of stock
dividends also seems to have strong informational value for Dutch investors (see Cools
and Hovers, 1993). The strong disciplining of firms by the stock market with respect to
dividend policy might be explained by the fact that dividend policy is virtually the only
instrument that Dutch shareholders have to mitigate shareholder-management agency
problems since they lack any voting rights to control or discipline management in some
way (e.g. hire and fire top management or approve major acquisitions or divestitures).
5.2.d Tlie Amsterdam Stock Exchange and Dutch banks
The Amsterdam Stock Exchange is the world's oldest regular stock market and the
world's first stock (de Vereenigde Oost-Indische Compagnie) was issued in Amsterdam
in 1602. By the end of 1988 the total market value of Dutch shares listed on the Amsterdam Stock Exchange was Dll. 410 billion (approximately 210 billion US$ at that time). In
1991 this figure had increased to Dfl. 560 billion. Approximately, 1.4% of the market
value of all exchanged stocks in the world was listed in Amsterdam, which made Amsterdam the nineth largest Stock Exchange of all Member Stock Exchanges of the FIBV
(Federation Internationale des Bourses de Valeurs). In 1988, 257 Dutch shares and 268
foreign shares were listed on the Amsterdam Stock Exchange, while more than 1100
Dutch bonds were listed, most of which are government bonds or bonds of commercial
banks.

Compared to the size of the economy, banks in the Netherlans are very large«. This is in
contrast with the situation in the U.S. The largest Dutch bank (ABN-Amro, total assets
1991: $250 billion) is larger than the no. 1 U.S. bank (Citycorp, total assets 1991: $215
billion) and the second and third Dutch banks are also larger than the second and third
U.S. banks respectively. Maybe the mere fact that interstate banking in the U.S. is
troublesome. partially explains the fact that U.S. banks are relatively small G. But
whatever the reason, it might simply be very difficult for U.S. corporations to borrow
from one or two banks instead of issuing bonds, just because commercial banks are too
small. Unlike German or Japanese banks, Dutch banks typically don't take equity
positions in non-financial corporations (unless as a debtholder a bank gets involved in
a financial reorganization caused by financial distress).

5.3 Sample characteristics
The data set contains all 104 Dutch non-financial firms that were traded continuously
on the Amsterdam Stock Exchange between 1977 and 1988. A database was compiled
containing the yearly financial statements. including all notes, of these firms for the
years 1977, 1978, 1987 and 1988. After deleting those firms with inconsistent or incom-

5) hi 1988 the gross national prodllc:t for the U.S. (4094 ECU billion) was more thaii 21 times larger than in t he
Netherlands (193 ECU billion).
6} 7-he Bank Holding Company Act of 1956 limited interstate ownership of banks by conil,anies owiling more
than one bank and restricted tlle raiige of their permissible non-banking activities.
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plete data, we are left with a sample of 100 firms, observed in those four years. Whereas
only 44% of all quoted firms in 1987 are included in our sample, they represent 94% of
the market value of a11226 Dutch listed companies. The firms in the sample vary over a
wide range, both in terms of size and industry. The largest firm is Royal Dutch Shell
(after General Motors the largest firm in the world, turnover Dfl 160 billion and total
assets Dfl. 151 billion) and the smallest one (Naeff) has net sales of Dfl. 5.3 million and
total assets of Dfl. 9 million.
Table 5.1

Summary statistics of leverage ratios
Period 70

Debt measures

Mean

Std.Dev.

Periocl 80

Mean

Std.Dev.

Debt/BVTA

.559

.158

.511

.156

1)ebt/MVI'A

.634

.167

.521

.224

I.DT/BVTA

.141

.103

.124

.106

LDT/MVrA

.161

.120

.130

.126

SDT/BVTA

.416

.156

.387

.142

.472

.158

.391

.191

INT/BVTA

.248

.220

.199

.151

INT/MVTA

.283

.251

.202

.162

TrCr/BVTA

.186

.118

.147

.087

TrCr/MVIA

.209

.130

.148

.099

S

DT/MVI'A

To reduce the effects of measurement error and year-to-year fluctuations, particularly
of book values, we take sample averages over the two periods of two consecutive years.
This results in a data set with two observation periods for each firm. 1977-78 (denoted
'
Period 70') and 1987-88 (denoted 'Period 80'), respectively. Most of the data used in
this study are taken from annual reports. Data on stock prices, which are needed to
calculate market values and different risk measures, are provided by Datastream and
Het Financieele Dagblad (the Dutch 'Wall Street Journal'). In the Netherlands there
exists no industry classification similar to the SIC code in the United States. The one 1
used was provided by the Dutch Central Bureau of Statistics (CBS) 7.

Capital structure can be measured in a variety of ways. Theories of capital structure
often have different implications for different types of debt. In this chapter I will employ

7) The assignment of those classification codes to individual firms was not publicly available and the classificalion itself was also sornewhal outdated.
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and interest-bearing debt, all of them divided by either total book or total market value.
Data limitations force us to measure debt in terms of book values rather than market
values. However, Bowman (1980) and Strong (1989) have shown that cross-sectional
correlation between the book value and market value of debt is very large, so the
misspecification due to using book values is probably fairly small. and so is the
misspecification bias. Moreover, when interest on bankdebt is variable, and adjusted
frequently, then the market value is always equal to the book value of debt. There are,
however, other sources of spurious correlation. as discussed in the previous chapter
and also by Titman and Wessels (1988). In particular, spurious correlation will be
present if measures of capital structure are potentially correlated with the explanatory
variables even if debt levels are set randomly. For example, firms with growth opportunities will have relatively high market value/book value ratios and therefore low debt/
market value ratios. Thus, a negative relationship between leverage and growth arises.
even if the book value ratios are set randomly.
These summary statistics provide some information concerning the capital structure of
Dutch traded companies in Period 70 (1977-78) and Period 80 (1987-88), where total
debt equals long-term debt plus short-term debt and where the book value of total
assets is the sum of group equity, provisions and total debt. The debt measures are
denoted by the following symbols:

Debt:
LTD:
STD:

INT:

trade credit
book value of total assets
MVTA: market value of total assets

total debt

TrCr:

long-term debt
short-term debt
interest-bearing debt

BVTA:

Based on Table 5.1 and some additional sample information, we can characterize the
capital structure of Dutch traded corporations between 1977/78 and 1987/88 as follows:
1. In both Periods, leverage, as measured by the ratio of total debt to the book value
of total assets, is more than 50%. For Period 80 leverage in the Netherlands is low
compared to France (70%), Italy (67%), Germany (57%) and Japan (70%). while
companies in the U.S. (44%) and U. K. (47%) have a lower leverage'.
2. Short-term debt is the most important component of leverage. It represents, on
average, 40% of total assets and 75% of total debt.
3. Traded debt is virtually non-existent. In Period 80 the average percentage of listed
bonds of total assets was as small as 0.68% (only 12 companies had bonds outstanding, all of which were large firms with total assets exceeding MDfl. 500) '. In

8) These percentages are reported by Remolona (1990). For France and the IJK the samples include mainly large

firms, as is the case for the Dutch sample. Since, according to Remolona, in general large firnis are much less
levered than small firms, comparable percentages for Japan, Italy, Germany and the US will be somewhat lower.
Biais et al. (1991) report somewhat different leverages percentages for France, but comparison is not straightfor
ward since their study includes also smaller companies (firms with turnover> M FF 100) and also because the.
sum of equityand total debt (includingtrade credit) adds up to only 72.6% of total assets. Fortheperiod 1966-72,
Toy et al. (1974) report the sallie ranking in leverage: Japan had the highest debt ratio. followed by Fratice, the
Netherlands and the U.S.
9)Since there is a strong size effect. the percentage of total traded debt over total assets for all 100 sample firms is
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Period 70 this percentage was somewhat larger. Consequently, except for trade
credit, virtually all debt financing is provided by banks.
4. Trade credits play an important role. being 19% of total assets in Period 70 and 15%
in Period 80. Trade credits are much more important than in the U.S. For larger
companies they play a similar role as in France, but in Japan trade credit is even
more important (20% for Period 80) 10.
5. Leverage has decreased between Period 70 and Period 80 from 56% to 51%. This
change is significant at the 5% level. In the same period, leverage of U.S. firms has
increased slightly, associated with a rise in long-term debt, while Japanese,
German and Italian companies became somewhat less levered on average.
6. Tobin's Q, proxied by market value over book value, is less than one for both
Periods. However, for Period 80 market value almost eqitals book value of total
assets. This could indicate that the expected growth has increased in Period 80
relative to Period 70.

It would be interesting to account for certain of these characteristics in an international
perspective. However, a rigorous treatment would involve an extensive international
comparative study, which goes far beyond the scope of the present study. Instead, I will
tell a short story that gives some rationale for the international ranking of debt ratios in
terms of specific institutional factors, iii particular the different corporate governance
systems and the role of banks. These institutional governance systems strongly affect
the agency relations between shareholders, management and debtors.
5.4 Corporate governance and international differences in leverage
To begin with, high debt levels in Japan can be explained by the specific corporate
governance and banking systems that reduce agency costs (cf. Prowse (1990,1992) and
Hoshi et al. (1990, 1991). In keiretsu firms management is disciplined through a
complex interaction of monitoring and control conducted by suppliers, customers and
lenders who have long-term commercial relationships with the firm in addition to
being major creditor and shareholder. Independent firms on the other hand have more
arms-length relationships with their stakeholders but appear to be disciplined by large
shareholders. Moreover, in general Japanese financial institutions take large equity
positions in firms to which they lend, in particular firms more susceptible to the agency
problem ". On the otherhand, management ownership appears less important in Japan
substantially larger: 2.356. (74%, MD11.3,717, of the total value of bonds consists of bonds of Philips corporation,
only MI)fl. 1.500 of which is quoted in the Amsterdam Stock Exchange and MDfl. 400 of which consists of non
quoted bonds in D-Marks, which are owned by German Banks). Biais et al. report that for Franceonly.7% of total
assets is traded debt. But their sample also contains an unknown number of non listed firms. which makes the
numbers incomparable.
10} Biais e[ al. (1991} report trade credits above 25% of total liabilities for French companies, but, as we saw earlier, their sample also includes smaller firms. Remolona {1990) reports tliat for a sample of larger companies accourits payable amount to 15% of assets for France. Froni this we can infer that small companies especially rely
very heavily on trade credit for tlleir financing needs in France.
11) Prowse (1990) reports that in 1984 commercial banks in Japan owned over 20% of the outstanding stock of all
corporations. In the ZI.S. commercial banks have been prevented bv law from holding any corporate stock on
their Own account. Only bank holdingcompanies are allowed to hold up to 5% of the votingstockof any nonbank
company but in 1984 they held 0.0% (Federal Reserve Board, Flow of Filnds Accounts, Assets and Liabilities).
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than in the U.S. Thus, for keiretsu firms as well as independent firms the corporate
governance system relies more on direct monitoring of managers by shareholders
through concentrated ownership structures than in most other countries. The large
stockholdings by banks as well as by others clearly encourage high leverage, not only
because the increased monitoring but also because in generallarge shareholders have a
strong incentive to financially support firms in case of a temporary down turn. Moreover, in case of a (remote} bankruptcy threat it is much cheaper to (re}negotiate with a
few financiers instead of a large number of dispersed investors, which also favours debt
financing.

In Germany, industry groupings are not very common but banks have large equity
positions in non-financial corporations. It seems that Japanese and German corporations are encouraged to have higher leverage ratios through financial systems that help
reduce agency conflicts between owners and creditors. In France, where leverage is also
higher than in the Netherlands, state ownership and industrial groups play an important role (cf. Moerland, 1992c, 1992d). This lowers the probability of bankruptcy and
encourages high leverage 13. The level of debt financing is lower in the Netherlands than
in Japan, Germany, Italy and France. This is partly due to the fact that there are no
industry groupings and neither financial institutions nor the state take equity positions
in firms, at a large scale. On the other hand, Dutch debt ratios are well above those in
the U.S. and the U.K. because in the Netherlands banks, instead of bondholders,
provide the debt financing 11.

It is frequently argued that due to superior monitoring capabilities banks act as
delegated monitors and are able to lend for projects (firms) with high leverage. as the
risk shifting and overinvestment problems of debt financing are mitigated. The substitution of a large group of investors by a single creditor, such as a bank, can provide
opportunities for a superior governance structure. Thus, the international ranking of
debt ratios is consistent with recent theories on financial intermediation which argue
that banks have an advantage over other lenders in producing information concerning
borrowers. For example Diamond (1984), among others, argues that banks serve as
corporate monitors who bear the costs of becoming informed about their client firms
and who ensure that they make efficient business decisions. Therefore these firms can
finance with more debt. Moreover, as was argued earlier, in case of financial distress it
will be much cheaper to renegotiate debt with one or two banks instead of a large
number of investors. Conflicting claims of various categories of bondholders not only
make negotiation difficult (thus costly), but may also lead creditors to liquidate the firm
even though it is collectively inefficient for them to do so. Another reason why bank
debt might be associated with high debt ratios is provided by Chemmanur and
Fulghieri (1992). They argue that a bank's wish to acquire a reputation for making the

121 For the same reason (low probability of bankruptcy) it has been argued that in tlie U.S. regulated industries
(e.g. telephone. electric and gas utilities) have high debt levels (cf. Schwartz and Aronson (1967) and Bradley et al.

(1982)).

13) Halbherr (1992) even calls it a stylized fact that high-levered countries rely much more on bank debl than
low-levered countries alid refers to Borrio (1990) for additional empirical evidence.
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'right' renegotiation/liquidation decision provides it with an endogenous incentive to
devote a larger amount of resources to evaluating firms compared to that devoted by
bondholders. They show that firms with a relatively high probability of being in financial distress are likely to use bank loans. Consequently, highly levered firms will have
more bank debt.
Also, the changing differences in leverage between the U.S. and Japan coincides witll
changes in both financial systems. Prowse (1990) reports that both the Japanese and the
U.S. financial system changed markedly in the 1980's. In many ways the systems were

becoming more alike, just as their debt ratios did. The role of banks, as well as the
typical Anglo-Saxon role of atomistic shareholders are consistent with the relatively low
leverage in the U.S. and the U. K. Shareholder sovereignty is much greater and the
market for corporate control in the Anglo-Saxon countries is much more developed
than in Continental Europe or Japan (cf. Moerland, 1992c, 1992d or Prowse, 1992). Both
elements discipline management, thereby reducing agency costs of outside equity
(perk consumption) and thus encouraging equity financing.

Finally, the role of banks in various countries could also account for the role of trade
credit. The international differences in the use of trade credit are consistent with the
notion that suppliers are free riding on the monitoring of the banks. Japan, where the
position of the banks (i.e. their holdings in outstanding debt and equity of non-financial
firms) is strongest. has the highest trade credit ratio, followed by the Netherlands and
the U.S. respectively. This coincides with the less important role of trade credit in
corporate funding in the Netherlands and the U.S. respectively.
To paraphrase Myers and Majluf (1984, p.220): I have only explored one of many possible stories about international differences in leverage. A full description of corporate
financing and investment behaviour in an international context will no doubt require
telling several stories at once.

An attempt to explain the extremely low debt ratios of U.S. firms, only is possible if there
is no large discrepancy between target leverage and actual leverage. If actual debt levels
in the U.S. would be much lower than target leverage measures, it would be useless to
explain low U.S. leverage as if these levels reflected optimal capital structures. However,
this does not seem to be the case, on the contrary. It is interesting to observe that,
eventhough the U.S. still had the world's lowest average debt ratios by the end of the
198Os, there was much concern, especially in the U.S., about the financial stability of the
corporate sector. In the second half of the eighties concern about corporate leverage
became a staple of the business press and, to some lesser extent, of academic research.
Articles were published with titles such as "Debt, the Threat to Economic and Financial
Stability" (Henry Kaufman, 1986), "Is There a Corporate Debt Crisis" (Bernanke and
Campbell, 1988), "Borrowing Binge, Takeover Trend Helps Push Corporate Debt and
Defaults Upward" (Clark and Malabre. 1988). The following statement by Alan
Greenspan (Chairman of the Federal Reserve Board) before the Committee on Finance
of the U.S. Senate in 1989 is also typical: "While the evidence suggests that the
restructuring of the 1980s probably are improving, on balance, the efficiency of the
A statistical analysis
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American economy, the worrisome and possibly excessive degree of leveraging associated with this process could create a new set of problems for the financial system."
What is even more surprising is that people in the U.S. only had the feeling that the
spate of mergers, levered buyouts, share repurchases and divestitures made debt levels
rise. Bernallke et al. (1990) report that over the 1980's there has been. in fact, little
change in average debt/equity ratios, but only a dramatic increase in the leverage of the
most highly levered companies. The question arises why, in the country with the
world's lowest average debt ratios, the world's most disciplining market for corporate
control and the highest shareholder sovereignty, people are the most concerned about
'14the risk of a 'corporate financial crisis s

5.5 Determinants of capital structure
Theoretical determinants which affect the firm's debt-equity choice and which could
possibly be tested empirically have been discussed at length in various studies and in
the chapters 3 and 4. Therefore, I will only briefly discuss how determinants of capital
structure are related to different theories. This section will focus on problems related to
measuring the determinants of capital structure, given the available Dutch data.
Because most of the theoretical determinants are not directly observable, the use of
proxy variables is necessary. While the selection of proxies is crucial, it is complicated
by widespread multicollinearity among variables. Consequently, a particular proxy
variable may reflect different determinants, while different proxy variables corresponding to different determinants, may be mutually correlated. These problems make
it impossible to isolate the effect of a particular determinant.
Data limitations restrict the number of determinants that can possibly be included in
this study. Much data which are used in previous studies do not exist for Dutch compa
nies. For example, Titman and Wessels (1988) use expenditures on research and
development over sales, selling expenses over sales, and quit rates (workers that voluntarily left their jobs) as indicators of uniqueness. Because of different accounting principles, only seven companies in our sample report expenditures for R&D for Period 70.
and only eight for Period 80. For the same reason, selling expenses are only reported by
4 companies in Period 70 and by 36 firms in Period 80. Finally, data on quit rates are not
publicly available. Therefore. it is impossible to measure uniqueness iii any straightforward way. A somewhat different problem arises with respect to industry classification. In the Netherlands various classifications are used and there exists no broadly
accepted classification such as the SIC in the United States. A classification is chosen
which is developed by the 'Central Bureau of Statistics'. Finally, since shares of listed
companies in the Netherlands are always bearer shares, it is impossible to get any
information on the fraction of stock owned by (dominant) managerial insiders or by
dominant non-managerial stockholders. These indicators are used by Kim and

14) As always, there are also people with opposing views, who are less concerned about the alleged incipient cor
"
there is less cause for a concern abotit a corporate debt
porate debt crisis, for example Lawrence Summers
crisis Corporate debt is to national econoniic policy about what disputes with Norway over fishing rights are
fc,r foreign policy. There is no apparent way to solve the problem, but it is not a very iniportant one." (in
Bernanke and Campbell(1990, p.131)1.
...
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Sarensen (1986), Friend and Lang (1988) and Friend and Hasbrouck (1988) to test the
impact of managerial self-interest on corporate capital structure.

To facilitate comparisons with previous studies, I have tried to use the same proxy
variables as used in other work. Yet I have also looked at the robustness of the results for
choosing different proxy variables. Below, the determinants and the corresponding
proxy variables which were available for the analysis are discussed.

5.5.a Business risk
Due to agency and bankruptcy costs it is commonly hypothesized that business risk is
negatively related to leverage. Friend and Hasbrouck (1988) even stated: "Within the
usual set of explanatory variables, asset risk is perhaps most appealing on theoretical
grounds,...". Moreover, it can be argued that higher variation in operating profit
increases the possibility of tax exhaustion and would thus have a negative impact on
debt financing. A variety of risk measures is employed in the available studies. Sometimes this risk measure is referred to as 'volatility' (of operating earnings), e.g Titman
and Wessels (1988) and Harris and Raviv (1991). Others use terms like 'operating risk'
(Marsh, 1984; Long and Malitz, 1985), 'operating leverage' (Ferri and Jones. 1979), or
'total risk' (Long and Malitz, 1985). Following Ross et al. (1990) and others, business
risk, or asset risk, is defined as the risk of the unlevered firm. Ferri and Jones (1979) use
volatility in a firm's sales revenues as a proxy for business risk. This is not an appropriate measure since volatility in sales and operating leverage together determine the
business risk of a firm.
As we saw earlier, when considering the possibility that bankruptcy costs matter, firms
with high business risk would have less debt. On the other hand one could also predict
that total (systematic plus unsystematic) business risk positively influences financial
leverage (cf. section 4.3.E) 15 Agency theory contends that the higher the variance of the
firm's returns, the less the underinvestment problem. And since the underinvestment
problem is an agency cost of debt. higher total business risk mitigates the agency cost of
debt and thus encourages debt financing. Thus, if total risk has a positive effect on
leverage, I assume that the moral hazard (underinvestment) problem outweighs the
increased probability of bankruptcy and vice versa if the effect is negative. If both
problems are equally important, they should offset each other and the effect of total risk
on financial leverage should be neutralized.

Roughly speaking. there are two ways of measuring business risk. One is to determine
the volatility of some accounting item like operating profit or operating cash flow over a
certain period. The other is based on market data such as the firm's stock beta (measuring systematic risk) or total volatility. We base our analysis mainly on market data
(Similar to Long and Malitz, 1985). One disadvantage of indicators based on accounting
15) In addition, Titman and Wessels refer to two workingpapers (Castanias and DeAngelo, 1981, and Westerfield
atid Jaffe, 1984) that demonstrate that a firm's optimal debt level is a increasing function of the volatility of earnings. They also mention Bradleyetal.(1984) as counter examples of the traditional hypothesis that financingand
investnient decisions are offsetting decisions. However, to the best of my knowledge, Bradley et al. only support
the traditional hypothesis. theoretically as well as empirically.
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data is the latitude firms have in producing their financial statements. This hinders
comparison between firms. This drawback is even worse in the case of the Netherlands.
In this country corporations can choose between historic cost and replacement value in
valuing their assets. On the other hand, as was also noted in Titman and Wessels (1988}.
calculating unlevered betas and unlevered volatilities requires accurate measurements
of the market value of the firm's debt ratio and of the tax gain to leverage. The potential
for spurious correlation arises if the impact of leverage and taxes is not completely
purged from these volatility measures.
Systematic business risk can be represented by three different asset betas. I first compute the firm's equity beta and than unlever the beta as suggested by Hamada (1972)
and Rubinstein (1973), using 131=1(1+(1- 'r )D/Elll Because then debt is assumed to be
riskless, this measure underestimates systematic risk for high-leverage firms 16. I also
include an unlevered equity beta correcting for the Modigliani and Miller (1963) corporate tax advantage of debt 17. In addition, equal beta portfolios were formed to correct
for the instability of betas. 1 then listed all firms in decreasing order of unlevered beta
and place the first 10 firms in the first portfolio, the numbers 11 to 20 in the second portfolio, etcetera. This process creates 10 portfolios of unlevered betas. Total business risk
is measured by the standard deviation of weekly stock returns, corrected for leverage.

Another method which has sometimes been used for determining total business risk is
to calculate a volatility measure of some earnings figure, measured over periods ranging
from 4 to 20 years. However, various proxies have been used to measure volatility
(which itself is just one proxy for total risk). For example, Bradley et al. (1984) used the
standard deviation o f first differences in annual earnings before interest, depreciation
and taxes, scaled by the firm's total assets over a twenty year period. Friend and
Hasbrouck/Lang (1988) measured volatility by the standard deviation (no first differences) of earnings before interest and taxes (but after depreciation). Mackie-Mason
(1990) tried two proxies for "operating risk". 'Type A' is similar to the proxy used by
Bradley et al. but was calculated over a 6 to 10 year period (depending on the availability
of data). MacKie-Mason's 'Type B' measure of operating risk was again different and
defined as the standard deviation of first differences in earnings before interest, depreciation and taxes divided by the absolute value of the same earnings figure. As a last
example, Titman and Wessels (1988) included the standard deviation of the percentage
16) If debt is assumed to be riskless (1 d=0) it is assumed that the whole asset risk (plus tlie finaiicial risk) is
reflected in the stock. However, when there is de fault risk orthe risk is not completely diversifiable (i.e. 13,1>01 part
of the business risk it is also reflected in the risk of corporate debt. When part of the business risk that is
ultimately borne by debtholders is not taken into account obviously the unlevered risk will be zinderestimated.
This measurement error is larger for highly levered firms since for those firms default risk, and thus B, , is
higher. When looking at the textbook formula that splits business risk into risk of equity and risk of debt
I p„=IE/(E+(1- r,) D)ID,+ID/(E+(1- r,) D) 1 pd' where 4 is thelevered beta or equity beta and B is theunlevered betal
it can also be easily seen that when 4 is assunied to be zero, 13„ will be understated.
17) I fwe would assume that Dutch firms live ina'Miller world' this measure is redundant. 7-liis assumption could
be defended bythe fact that capital gains are tax exempt and interest is tax deductible at the corporate level but is
taxed at the personal level, just as dividends. Tilis is coniparable with the U.S. tax system before the 1986 tax re-

form act. Since the highest personal tax bracket was 72% for both periods. for firms paying very low or zero dividends there could evm be a net tax disadvantage to corporate borrowing.
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change in operating income as an indicator of volatility '8. The fact that some papers
reported significant coefficients and others didn't might well be due to the variety of
proxies that was used. Unfortunately, we will never know for sure since different time
periods, different samples and different measures of leverage were also used. In the
present study there fore, to examine the effect of using different risk proxies the results
of various proxies will be reported.

Apart from the more general disadvantage of using accounting data, as mentioned
earlier, such volatility measures have the drawback of determining the risk over a
relatively long period of time, during which the nature of the firm may have changed
substantially. A more prosaic reason for not using such an indicator is that we have no
'decent' time series data available of operating income or cash flow is.
Summarizing, the following measures of business risk are available:
ULBETA:
TAXBETA:
PORTBETA:

unlevered beta, correcting for corporate tax advantage of debt

SDRET:

standard deviation of stock returns

SDRETUL:
SDOI:

standard deviation of stock returns, corrected for leverage

unlevered beta, assuming a 'Miller world'

average of portfolios of unlevered betas, each portfolio
containing ten betas

standard deviation of two five year series of operating income
(1977-1981 and 1986-1990)

Theoretically, there is no one-to-one relationship between the systematic risk of a firm,
measured by the equity beta, and the total risk of a firm, measured by the standard
deviation of stock returns. This corresponds with what we found for both sample
periods. For Period 80 the correlation between equity beta and the standard deviation
of stock returns is -.098 and not significant, and for Period 70 it is .011 and not significant. On the other hand, the unlevered beta and the standard deviation of stock returns
corrected for leverage show a correlation coefficient of 0.409 for Period 70 and 0.298 for
Period 80, both of which are significant. The various proxies for systematic business risk
(ULBETA, unlevered for market value leverage and for book value leverage, TAXBETA
and PORTBETA) show correlation coefficients of 0.8 and higher which are all highly
significant. This suggests that measurement problem in determining beta is limited.
5.5.b Size
Because it is usually assumed that larger firms tend to be more diversified and since
direct bankruptcy costs appear to be relatively small (see Ang et al., 1982, and Warner,

18) The reported effects of the various proxies of volatility on leverage were the following: Bradley et al. (1984)
found a significant negative effect, Friend and Hasbrouck/Lang 11988) found a negative but often insignificant
result, Titman and Wessels (1988) found negative but always very insigiiificant coefficients and MacKie-Mason
[1990) reported significant negative effects of both the 'Type A' and 'Type B' proxy.

19) The only data we were able to obtain for operating income and operating cash flow were series of five yearly
figures for each period. For Period 80, for 23 companies 1984/5-1988/9 was included in stead of 1986-1990.
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1977), it can be argued that large firms should have higher leverage. In addition, Friend
and Hasbrouck/Lang (1988) predict a positive relationship between size and leverage
because size might (negatively) proxy for management's shareholdings \vhich in turn
negatively affect debt financing. Conversely, the costs of issuing equity are relatively
high for small firms. This suggests that small firms may be more levered than large ones
and may prefer (short term) bank debt, because of costs associated with incomplete

information.
The available measures of firm size include:
LnS:
LnBVTA:

LnMVTA:

the natural logarithm of sales
book value of total assets
the natural logarithm of the market value of total assets.
the natural logarithm of the

The logarithmic transformation reflects the view that a size effect would affect mainly
smaller firms. Other proxies that were used in earlier studies include industry quit rates
(Titman and Wessels, 1988) and the natural logarithm of capital employed (Marsh,
1982).

5.5.c Profitability and free casli jlow
The concept of pecking order behaviour. originated by transaction costs and signalling
costs (as discussed by Myers, 1984, and Myers and Majluf, 1984; see section 3.8.C) can
be used to explain why profitable firms should have lower adual debt levels. Whether
this also affects the target capital structure is a different matter and will be addressed in
chapter 6 (one might expect that the effect of higher profitability on target debt ratios is
more likely to be positive instead of negative). On the other hand, when profits increase
this will also affect the amount of free cash flow. To limit the overinvestment problem of
free cash flow (cf. Jensen, 1986; see section 3.9.C) profitable firms should try to increase
leverage in order to profit from the disciplining role of debt. In that case, a positive relationship between profitability and debt is expected. Yet the main instrument with
which to increase leverage when profits are high is to repurchase shares. Since share
repurchases virtually don't exist in the Netherlands, this argument might not lead to a
positive impact of profitability on leverage for Dutch firms.
is usually represented by operating income (Friend and Hasbrouck/Lang
(1988), Titman and Wessels (1988)) or cash flow (Long and Malitz (1985), Kester (1986)),
both divided by sales or total assets. The available measures include:

Profitability

OI/S:
OI/BVTA:

operating income over sales
operating income over book value of total assets

CF/S:

cash flow (proxied by operating income plus depreciation) over
sales

CF/BVTA:
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5.5.d Collateral value of assets
Depending on the type o f agency relation assumed, arguments for a positive as well as a
negative impact of collateral value of assets on leverage can be given. As we saw in
section 3.9.C, Grossman and Hart (1982) argue that leverage can be used by management as a precommitment device to maximize profits since bankruptcy is personally
costly for them. In addition, managers of highly levered firms will consume less perk
consumption because they are more closely monitored by lenders, in particular
bankers. Because the capital outlays are more difficult to monitor for firms with assets
that are less collateralizable, the bonding and monitoring role of debt will be more
important and therefore collateralizability will have a negative impact on leverage. On
the other hand, various arguments can be put forward to argue the opposite relationship between collateralizable capital and debt levels. Examples are the Scott (1977)
wealth expropriation of unsecured creditors, the Jensen and Meckling (1976) asset
substitution problem or the Myers (1977) underinvestment problem. In addition,
assuming a manager-shareholder conflict, the Harris and Raviv (1990) model also
predicts that firms with more tangible assets will have more debt since it lowers the cost
of information about the firm's prospects, used in a liquidation decision.
Based on asymmetric information on the firm's return stream or investment opportunities, Myers and Majluf (1984) argue that equity of'good' firms may be underpriced by

the market, causing underinvestment. This underinvestment problem will occur less
often for firms with comparatively many tangible assets, resulting in a positive relationship between collateralizability and leverage. Finally, the transaction-cost approach to
economic organization, which focuses on the governance needs of exchange relations,
maintains that projects for which physical asset specificity is low to moderate, ought to
be financed by debt; equity finance is associated with assets with limited redeployability
(cf. Williamson, 1988).

Apart from the more usual indicators of collateralizability, property plant and
equipment (including inventory) (Marsh, 1982; Long and Malitz, 1985; Friend and
Hasbrouck/Lang, 1988; Titman and Wessels, 1988) and intangible assets (Titman and
Wessels, 1988), a third proxy was employed. In chapter 6 I will present evidence that
property, plant and equipment is too coarse as a measure for collateral value. Only
assets whose value is largely independent of the business risk can be used as collateral.
Firm-specific assets, such as equipment and machines have relatively little collateral
value because in case of financial distress their collateral (liquidation) value will be
proportionally lower. Consequently, firm-specific assets are more likely to be financed
with equity instead of debt. Therefore, my third indicator of collateralizability only
includes property (land), office buildings and inventory, and not equipment and
machines.
In summary, collateral value of assets can be represented by the following variables:
PPE/BVTA:

property, plant and equipment over book value of total
assets
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PPE&INV/BVTA:
PROB/BVTA:

property, plant and equipment and inventories over book
value of total assets
property and office buildings over book value of total
assets.

PROB&INV/BVTA:

property, office buildings and inventories over book value
of total assets.

5.5.e Non-debt tax shields
Depreciation over total assets is predominantly used as an indicator for non-debt tax
shield when testing the DeAngelo-Masulis model which was discussed in section 3.4.d
(Auerbach. 1985; Kim and SOrensen, 1986; Titman and Wessels, 1988). Investment tax
credits (Bradleyetal., 1984), Titman and Wessels (1988), MacKie-Mason, 1990), advertising and R&D expenses (Bradley et al., 1984) and a direct measure (Titman and Wessels,
1988) are sometimes also employed to measure non-financial tax shields. In addition to
depreciation and investmenttaxcredit, Boquistand Moore (1986) alsoincludeoperating
loss carry forward, divided by operating income before depreciation as tax shelter ratio.
As mentioned before, I cannot include R&D a s a proxy since only a very limited
number of firms report such expenses. Neither can investment tax credits be taken into
account as these tax laws did not yet exist in 1977 and were abolished in 1987.

Consequently, the following two indicators for non-debt tax shields are available: 20
DEPR/BVTA:

depreciation over book value of total assets.

INT/BVTA:

intangible assets over book value of total assets

It is apparent from these two indicators for non-debt tax shields that this attribute may
also be related to fixed assets and thus to collateral value.

5.5.f Growth
Based on Myers' (1977) underinvestment problem. as discussed in section 3.7.b,
expected future growth should be negatively related to long-term debt levels. Conversely, sliort-term debt ratios might be positively related to growth rates since shortterm debt mitigates the underinvestment problem. Another argument that also
predicts a negative relationship between leverage and growth opportunities is put
forward by Stulz (1990). As in Jensen (1986), the benefit of debt in Stulz's model is to
reduce free cash flow. In addition, there is a cost of debt, as debt payments may exhaust
free cash, thereby limiting the amount available for positive NPV projects. This implies
that firms with growth opportzinities can choose for a lower leverage.

Various measures of growth opportunities have been employed in previous studies,
including capital expenditures over total assets (Long and Malitz. 1985; Titman and
Wessels. 1988}, percentage change in total assets (Titman and \Vessels, 1988),R& D

20) Note that depreciation over total assets may also be related to collateral valtie and that intangible assets over
total assets maybe related to growth opportunities. Note that INT/BE'rA is negatively correlated \1·ith non-debt
tax shields.
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over sales (Bradley et al., 1984; they also add advertising expenditures), Titlnail and
Wessels (1988; they also add advertising expenditures},R&D over total assets (Long
and Malitz, 1985), advertising expenditures over total assets (Long and Malitz. 1985),
growth in earnings (Auerbach, 1985; Kim and SOrensen, 1986) and growth in revenues
(Kester, 1986). As mentioned previously, most Dutch firms do not report R&D o r advertising expendititres. Data on capital expenditures were not available. Instead. we
constrticted indicators for growth in total assets, earnings or revenues between Period
70 and 80. These realized changes can be used asa proxy for expected growth in Period
70. Obviously, this indicator is only available for Period 70. Therefore, additional data
were collected to calculate percentage changes in total assets, sales and earnings
between 1977 and 1981 for Period 70 and between 1986 and 1990 for Period 8021.
percentage change in total assets between Period 70 and 80
percentage change in total sales between Period 70 and 80
GREARN:
percentage change in earnings between Period 70 and 80
GROWBVTA: percentage change in total assets between 1977-81 and 1986-90
GRBVTA:
GRS:

respectively
percentage change in total sales between 1977-81 and 1986-90
respectively
GROWEARN: percentage change in earnings between 1977-81 and 1986-90
respectively
GROWS:

5.5.g Uniqueness
Based on a model presented in Titman (1984) that was discussed in section 3.9.a,
uniqueness is a possible determinant of capital structure, expected to be negatively
related to debt ratios. Based on a transaction-cost argument Williamson (1988) contends
that debt financing is positively related to redeployment possibilities of assets. Since it is
also the case that asset specificity tend to be related to uniqueness of firms, the transaction-cost approach also suggests that uniqueness is negatively related to debt financing.
Data on more common indicators foruniqueness like researchand development, selling
expenses orquitrates, do not exist for Dutch firms. However, another possible indicator

for measuring uniqueness couldbe profitability, measured byoperatingincome orcash
flow (a drawback of this proxy is of course that profitability itself is a detenninant of
capital structure). One could argue that firms that produce unique or specialized
products should be more successful in realizing higher returns on their invested capital.
Therefore, the proxies I use for profitability might also be related to uniqueness.
5.5.11 Industry classification
In a strict sense. "industry", as used in empirical studies on capital strticture is not a
determinant but a proxy, an indicator for theoretical determinants 22 Moreover, it is a
21) A problem theli arises fc)r Period 80. liowever. Since the data set contains all corporations that were listed
between 1 977 and 1987. some of them merged, went bankrupt or were bought out after 1987. As a result, for 18
companies the percentage change for Period 80 could not be calculated from 1986 to 1990. bilt we had to use figures from 1 985 to 1989

22) In Titman and Wesse Is < 1988). for example, "indaistry classification" is analyzed as a determinant. but it is
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proxy for several determinants simultaneously. What ultimately determines industry
classification is not a classification based on firm characteristics, but the fact that a
group of firms operates in the same market. They sell their products in the same markets and they are to some extent each others competitors. Therefore, 'industry' can only
be a direct determinant of capital structure i f it is based on theories concerning market
behaviour and interactions between product and input markets. For example
Maksimovic (1988, 1990} argues that debt capacity increases with the elasticity of
demand, Titman (1984) and Maksimovic and Titman (1991) show that firms that
produce unique goods will have less debt and Sarig (1990) argues that highly unionized
corporations will be relatively highly levered, in contrast to the results of Cools and Zou
(1992). However, most studies which address interactions of capital structure with
behaviour in product markets are of recent date and do not yet have clear cut empirical
implications.

Industry is not included in most model specifications. Except for the above reasons, a
more compelling argument is the fact that none of the companies in the sample
changed industries between both Periods, which makes separation of the industry
effect from the firm-specific fixed effect in the panel data analysis impossible.

5.6 Preliminary results
In the first preliminary analysis, I concentrate my attention on simple regression
models of the following form
r, = 1301 + 4, xI.it + 132, x2.It ''' + BK, xK.i, + El"

(6.1)

where Y, is some measure of capital structure, Xk. i , is a proxy for the k, , theoretical
determinant of capital structure and 4, is an error term for firm i at time t. The unknown
coefficients Ilk., measure the effect in year t of the k, h proxy. If the proxies are perfect
indicators for the underlying determinants which is probably not the case - Bk. t can be
interpreted as measuring the effect of the k, determinant. In specification (6.1), the
regression coefficients are allowed to vary with t, in particular it is allowed that the
effects of the proxy variables vary between Period 70 and Period 80. Ati interesting
hypothesis is that no structural change occurred and that the parameters in both
-

Periods are equal: 11 , = Bk (k = 0,..., K) for t = 70,80. Such hypotheses can easily be tested
using a Chow-test, which compares the estimates from both periods. In the empirical
analysis below, I shall only test for Ilk., = Ilk for all k and let the intercept term vary
between Periods, thus allowing for overall macro-economic changes in leverage.

Table 5.2 shows the proxies, including the summary statistics, that are used for each
determinant in the'basic model'. Since the basic model includes a proxy (ULBETA) for
systematic business risk the summary statistics for a measure (SDRETUL) of total risk is
also reported. The reason to do so is that theoretically both proxies have a different
meaning. whereas for all other determinants the various proxies are intended to
merely used as

a

proxy for firms that make products requiring the availability ol specialized servicing mid spare

parts.
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measure the same attribute. Table 5.2 shows that profitability has increased between
both Periods with over 70%, from 10.7% in Period 70 to 18.7% in Period 80. The
relatively low profitability in Period 70 corresponds with the economic recession at the
end of the seventies. The end of the recession and tlie recovery in the eighties is also
reflected in the increase in expected growth between both Periods (GROWTA). This is
even more clearly illustrated by the change in expected profits (GROWEARN) from -6.43
in Period 70 to 1.69 in Period 80. The strong increase in non-debt tax shields
corresponds with the abolishment of investment tax credits ('WIR') but could also
reflect the increase in fixed assets as a result of the economic upswing in the eighties.

Table 5.2
Summary statistics of explanatory variables for proxies in'basic model'
Period 70

Period 80

Determinant

Proxy

Business risk

ULBETA (systematic)

.325

.176

.384

.184

SDRETUL (total)

.014

.006

.023

.009

Mean

Std.Dev.

Mean

St(1.Dev.

Firm size

LnS

19.27

2.10

19.77

1.948

Profitability

CF/BVTA

.107

.065

.187

.576

N(}n-debt tax shield

DEPR/BVTA

.041

.035

.119

.573

Collateral value

PPE&INV/BVTA

.251

.153

.374

.176

Growth

GROWBVI)\

1.325

.490

1.66

2.03

Some first preliminary results based on equation (6.1), estimated with ordinary least
squares for both Periods separately. are given in Table 5.4 at the end of the chapter. The
main findings are that leverage decreases with business risk and profitability and
increases with firm size. In addition, firms with many collatoralizible assets tend to be

financed with a relatively large amount of long-term debt.
For each theoretical determinant, except industry classificationn, one proxy variable is
included in the model. In order to study the effect of using different proxies, I experimented with alternative combinations of proxy variables and, in addition, the ten
different measures for the firm's capital structure were analysed. Obviously. this leads
to an extensive number of different results, part of which will be presented in this
chapter. Some of the findings appear to be fairly robust in the sense that the results for
these determinants did depend heavily on the specific proxy being used. Yet there are

23) Except for the reasons mentioned in subsection 5.5.H, another reason for leavingout industryclassification is
that the industry classifications available in the Netherlands are not too reliable. This could account for the fact
tliat, in contrast to various previous studies, including dummies for industry classes did not lead to significant

improvements of the model.
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some exceptions. For example, SDRETUL as a market data proxy for total business risk
resulted in lower (insignificant) t-statistics for long term debt than any measure of
systematic business risk. Moreover, in comparison with any beta measure the explanatory power of the standard deviation of operating income (SDOI) as an accounting
proxy for total business risk was very low for each of the twenty (2 periods, 5 leverage
measures, both in market and book values) regressions. Although SDRETUL and SDOI
are expected to proxy for the same attribute (total business risk) the correlation coefficient between both variables is only .20 for Period 80. However, as mentioned earlier.
SDOI should not be considered to be a very robust accounting measure of business risk
since it is based on only 5 yearly observations. Measures of size not containing a
logarithmic transformation were generally not very significant.

The regression results. as shown in Table 5.4, reveal a number of interesting issues.
First, it can be noted that book values are often better explained by the proxy variables
than market values, although the differences are sometimes small 24. For example, 4245% of the cross-sectional variation in total debt ratios in terms of book values is left
unexplained, compared to 40-64% of the variation in terms of market values. This might
indicate that the capital structure choice is based on book values, as suggested by
Stonehill etal. (1973} and in the next chapter. In chapter 6 it will be reported that 94% of
the CFO's that were interviewed attempt to keep to some target debt ratio in terms of
book values. In addition, Myers (1977) also presented a theoretical justification for the
use of book values, since these are related to the value of assets in place and do not
normally include the capitalized value of future growth opportunities (especially in the
Netherlands where intangible assets are only very rarely capitalized)

5.6.a Business risk, size and profability determine capital structure clioice
For each measure of leverage, business risk appears to be the most important determinant of the capital structures of Dutch listed corporations, with riskier firms having
lower financial leverage; the choices of business risk and financial risk seem to be
offsetting decisions.
In addition. size is also important. Contrary to most studies for the U.S. 2; but in accordance with results for the U.K. (cf. Marsh, 1982), relatively small firms are significantly
less levered thaii large firms. Given the negative effect of business risk on leverage one
might expect size to negatively proxy for risk: small firms are riskier. However, this is not
the case. The results indicate that the systematic business risk of large firms is higlier
than for small ones (the correlation coefficient equals .49) but for total risk the opposite
relationship holds (correlation coefficient equals -.45). Although conventional thinking
among U.S. researchers seems to be that large firms are less risky. Stehle (1992) finds
24) Note that the use of a firm market value for the deflator (denominator) has the disadvantage that the actual
market value is almost certainly correlated with financial structure.
25) One exception is Friend and liasbrouck/Lang ( 1988) who report a positive. but also irisigni ficant, relation between sizeand leverage. Thereason that theirresults deviate form other U.S. studies, however, could be that trade

credit and short·term accruals are excluded froni debt (and from total assets for that niatter). Since in particular
sniall firms makeextensiveuseof short-term financing. inci itdirig tradecredit (seee.g. Tit man and Wessels. 1988).
there is abias towards a positive relation between leverage mid firm size when trade credit is excluded from debt.
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that large firms are riskier than small firms in Germany. This is an intriguing result as it
could support the stylized fact that management of large firms succeed in lowering
bankruptcy risk (i.e. total risk) by. for example, diversification. In the process of protecting themselves to some extent against a situation of financial distress, whicli is personally costly for them. the risk for shareholders (i.e. the systematic risk) apparentyly
increases. The relatively low total risk and high systematic risk for large firms implies
that the firm specific (i.e. unsystematic) risk strongly decreases when firms become
larger. One explanation for the negative relationship between systematic business risk
and size might be that large Dutch firms are mostly multinational firms that face
exchange rate risk and, to a lesser extent. political risk. Especially exchange rate risk is
expected to be correlated with the economy, in the case of an 'open' economy as the
Netherlands. Moreover, Lee and Kwok (1988) present evidence that corporate international diversification does not reduce bankruptcy risk.
The size effect might also be explained by the fact that bankruptcy costs are relatively
larger for small firms (see e.g. Warner, 1977; Ang et al., 1982) which would affect debt
financing negatively. Alternatively, size might proxy for management quality because
the quality of top management in large corporations could be relatively higher due to
management development systems and the higher status for topmanagement of large
firms. For example Ross (1977) argues that high quality management will use a high
debt-equity ratio as a signalling mechanism. If indeed, size would proxy for some
firm-specific unobservable effect. this should be shown in the results of the panel data
analysis that will be discussed in the next section.
The evidence also indicates that profitability is negatively related to leverage. This may
reflect the importance of transaction costs and it also supports Myers' 'pecking order
story'. In particular the coefficients for long-term and interest-bearing debt are statistically significant. Apparently, less profitable firms have to choose interest-bearing, longterm debt. This supports the conventional wisdom that short-term debt increases

bankruptcy risk, or it at least makes firms feel more vulnerable to financial distress.
Furthermore, as mentioned in section 5.4, the results for profitability could also
indicate the importance of uniqueness in making capital structure decisions. This
would support Titman (1984) that unique firms will borrow less.
One should be very careful to use capital structure theory in trying to account for the
negative impact of profitability on leverage. Static trade-off theories typically try to
explain the existence and determinants of an optimal target leverage ratio. As was
discussetl earlier, given the absence of share repurchases and stickyness of dividends
there is a direct positive effect of profitability on actual leverage (especially in the
present case where capital structure and profitability are measured in the same period).
However, since the optimal (target) capital structure is not observable, it is very hard to
test theories which explain the effect of profitability on leverage. Fortunately, this issue
will be addressed more satisfactorily in the next chapter.

5.6.b Collateral value, growth and non-debt tax shields
Collateral value of assets does not appear to be a significant determinant of total debt,
except for leverage measured in terms of book value in Period 70, in which period
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collateralizability is negatively related to debt financing (for Period 80 the coefficient is
also negative, but statistically insignificant). Grossmand and Hart (1982) might have
argued that this somewhat counterintuitive finding would suggest that rather than
expropriation of creditors, agency problems between management and outside
shareholders play an important role in financing decisions (see also section 3.9.c. 1).
The importance of manager-shareholder agency problems would be consistent with
the extensive use of highly effective takeover barriers which exist in the Netherlands. Yet
when looking at the different types of debt. the evidence indicates a more plausible
possible explanation for the effect of collateralizability of assets on total leverage. Table
5.4.b shows that the estimated coefficients for collateral value of assets as a determinant
of long-term debt, in terms of book value as well as market value, are positive and statistically significant for both Periods. This strongly suggests that fixed assets are
collateralized and used to obtain long-term bank debt in order to avoid agency costs
associated with the possible expropriation of creditors. Moreover, virtually all coefficients for collateral value of assets as a determinant of short-term debt (Table 5.4.c), as
well as trade credit (Table 5.4.d), are negative, which supports that explanation.
Contrary to several U.S. studies (e.g. Bowen et al., 1982; Kim and Sorensen, 1986;
Titman and Wessels, 1988), non-debt tax shields appear to have a surprisingly positive.
and often statistically significant effect on leverage 26. A possible rationale could be that
Dutch firms live in a 'Miller world' and that there might even be a tax disadvantage to
corporate borrowing as was argued earlier. Moreover, Table 5.4.e indicates that for
interest-bearing debt the estimated coefficients of non-debt tax shields are statistically
significant only for Period 80. This could be explained by the lowering of the corporate
tax rate iii Period 80 from 42% to 35%. Apparently, the net tax disadvantage of corporate
borrowing was even greater in Period 80 than in Period 70. A whole other explanation
for the positive effect on leverage would be that the relative amount of depreciation (the
proxy for non-debt tax shields) is related to the amount of fixed, or collateralizable,
assets. And, as we saw in the last paragraph, fixed assets have a positive and significant
effect on (long-term) debt financing.
Both coefficient estimates for growth have the expected. negative. sign in the equations
with debt over market value of total assets. The results are ambiguous, however, for
debt measures scaled by book value of total assets. This observation is strongly
supported by the estimation results of models where GRBVTA (percentage change in
assets between Period 70 and 80) was used as an indicator for growth. In these models,
tlie estimated coefficients for leverage in terms of book values are approximately zero
for both Periods, whereas for market value dependent leverage ratios only the coefficient for Period 70 is positive with large t-statistic (5.67). These findings strongly suggest
that. since managers seem to aim at book value leverage ratios, expected growth is not a
determinant for capital structure choice. The negative relationship between total debt

26) As we discussed in chapter 3, Dammon mid Senbet (1988) have pointed at ati income effect of nonciebt tax
shields that offsets the DeAngelo and Masulis substitution effect between debt- and nondebt tax shields. However, we have no reason to believe that this substitution effect would be stronger for Dutch corporations than for

U.S. firms.
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over market value of total assets and realized growth in book value of total assets
between 1977-78 and 1987-88 could stem from the fact that realized growth between
both Periods is a proxy for expected growth in Period 70. And, of course, the larger the
expected growth of a firm, the lower leverage measured in terms of market value
(especially since the market value of debt is proxied by its book value).

5.6.c Summing up the main preliminary results
Summarizing. the main determinants of Dutch capital structures are business risk, size
and profitability. Profitability can possibly also be interpreted as an indicator for uniqueness. The signs of the coefficients of these determinants support our expectations,
whereby non-debt tax shields are positively related to leverage. This, in contrast to findings for U.S. firms. Iii addition, the results sliow that collateral value of assets is strongly
related to long-term debt financing and has a negative impact on the use of trade credit.
It should also be noted that more of the variation in debt levels can be explained for
Period 70 than for Period 80, though in both Periods the R2's are reasonably large. Finally,
firms seem to target at debt ratios in terms of book value instead of market values.
At first sight, there seem to be important differences between the coefficient estimates
in periods 70 and 80. A formal test for equality of the model parameters in both Periods
based on the OLS estimation results are given as the Chow tests in Table 5.4. The teststatistics presented are based on the F-test for equality of the slope parameters,
excluding the constant term, and independence of the model error term over time and
over firms is assumed 27. The probability values in the table denote the probability that
the test-statistic takes a value equal to or higher than the value given under the assumption that the null hypothesis of parameter constancy is correct. A probability value
smaller than 0.05, implies rejection of the null at a 5% level. In none of the cases does
the Chow test rejects the null. Although leverage has decreased between Period 70 and
80, the same firm characteristics explain some of the cross-sectional variation in capital
structure in both Periods.

5.7 Empirical results, based on a latent variables specification using the

panel structure o f the data
5.7.a Fixed effects panel data
Because I am using panel data one might expect that the error terms Eit are positively
related between both Periods. In particular. E j, will contain firm-specific effects which
evolve slowly over time. Among many other things. it will contain management quality
and the personal attitude of the management concerning the firms financing decisions
(as documented in the next chapter). as well as unknown or unobservable firm-specific
characteristics that are not covered by the observed determinants. Assuming that these
unobserved elements (partly) do not change over time, the error term in (6.1) can be
decomposed as
Elt = IIi + VII

(6.2)

271 Alternative tests corrected for correlation over time will be presented below.
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where v, is assumed to be uncorrelated over time. However, the aspects captured by a,
could also influence characteristics of the firm which are included in the model. Consequently. f may be correlated with the variables included in (6.1), which invalidates
ordinary least squares estimation, in particular the 'preliminary results' that were
presented in section 5.6. A classical example of this problem is given by Mundlak (1961),
who considers the estimation of a production function with management as an unobserved (time-invariant) input (correlated with the observed ones). However, since

panel data are available, alternative estimation strategies can be employed. If the a,'s
are correlated with the explanatory variables, an unbiased estimator for B can be
obtained by using a fixed effects estimator (cf. Hsiao, 1986), in which the a are treated
as firm-specific constants (intercepts). In this way, control is obtained for unobserved
firm-specific factors affecting leverage. The fixed effects procedure is equivalent to
estimating model (6.1) in first differences (thus eliminating the firm-specific effects a ).
Yi, - Yi, = Pot -110, + PI.t Xl., 1 - 111.,Xt. i, ••• #KI,XK., 1 - DK.,XK.1, + Vi, - Vi,

(6.3)

or, after rearranging terms, and defining 110 = 130, - 110,

Yi,-Y.,= 0+(D" - ,S) Xi.i,+...+(Dk,-Dk,) Xk.i,

(6.4)

+ PiT (XI.1, - X1.is) + -• + k.t (Xk.11 -Xk.i, + Vii- Vis

from which unbiased estimates can be obtained using OLS. For the special case of no
structural change (Bkt = Bk,). the first K terms in (6.4) disappear and we are left with the
standard fixed effects model. In addition, we can infer from (6.4) that Bl,t is not identified
hardly
if Xk ; 1 does not change over time. If the variation in Xk. It - Xk. 1, is small, Bk, is
identified and the resulting estimator will be affected with a high standard error.
First, I estimate a fixed effects specification o f the model (as in (6.3)), using both Periods
70 and 80, allowing for variation in the regression coefficients between tliese periods.
Subsequently, a stability test on the null hypothesis that the coefficients in Periods 70
and 80 are equal is performed. Given the estimation results from the first step, such a
test can easily be performed by using an F-test. In all cases. we only test for stability of
the model parameters excluding the intercept term. thus allowing for macro economic
trends in leverage ratios. Table 5.5 presents the results of the Fixed Effects estimation
procedure. and presents the F-test statistics for the Chow test in the various specifications. The so-called probability values denote the probability under the null hypothesis
of the test statistic being larger than or equal to the value given. As can be seen in the
table, and similar to the OLS results, the stability tests do not reject the null hypothesis
of parameter constancy. As a next step, one could impose parameter constancy in the
estimation procedure. These results are not reported here.

reported in Table 5.5 are not comparable to those reported in Table
estimation
is based on a regression with transformed data. Since the
5.4, because the
measure
the
proportion of the variance of tlie (within firm) change in
Rz's in Table 5.5
the leverage ratios, explained by the exogenous variables, they can be expected to be
lower than before (in fact, the R2's reported in Table 5.5 are reasonably large).

Note that the
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If the a 's in (6.3) are uncorrelated with the explanatory variables, there is no problem in
treating them as part of the error term and using OLS in (6.1). However, the efficiency of
the estimators can be improved by taking into account the implied correlation of the
error terms over time. This procedure results in the so-called random effects estimator
(which is a feasible GIS estimator). Comparison of the fixed and random effects
estimators produces a test for the existence of correlation between the unobserved
firm-specific determinants and the observed proxies and, consequently, a test for the
validity of using generalized least squares on model (6.1) in levels. The results of these
Hausman tests (cf. Hausman and Taylor, 1981) for the ten specifications of the model
are given in Table 5.6. The tests are based on the difference between the fixed effects
and the random effects estimator of the B coefficients in (6.3). Under the null hypothesis
of no correlation of unobserved firm specific effects and explanatory variables, each of
the test statistics is Chi-square distributed with 12 degrees of freedom. Comparison of
the realized values with the 5% critical value of 21.03 shows that the null hypothesis
should be rejected in seven out of ten cases. Consequently, the fixed effects approach
applied in this section appears to be appropriate and the OLS results in the previous
section should be treated with care.
Because fixed firm-specific effects are included as one of the determinants of leverage,
it is expected that the importance of the proxy variables diminishes compared to Table
5.4, especially for those variables with a small variation over time. This seems to occur
in particular with our proxy for firm size. This has now become insignificant in explaining allleverage ratios. except in the explanation of trade credit. In fact, size is now the
only significant determinant of trade credit: when firms become larger they tend to use
more trade credit. This might be explained by the fact that suppliers are not only free
riding on the monitoring of the bank but also make use of the indirect monitoring by
other investors, investment analysts and the media. In the Netherlands the degree of
such 'indirect monitoring' is much higher for large firms than it is for smaller companies. Note that the insignificance of size in most specifications should not be interpreted as that firm size is irrelevant for leverage; a large part of the firm size effect is
probably taken over by the firm-specific effects. To a lesser extent, similar remarks hold
with respect to our proxy for collateral value of assets. The irrelevance of firm size as a
determinant of capital structure will be supported in the next chapter where it will be
found that 92% of the CFO's of the 50 largest Dutch corporations do not consider the
mere size of a firm to affect debt financing in any way.

5.7.b Late,it variables
Although fixed effect panel data estimation corrects for the presence of firm-specific
effects in the error term that may be correlated with the proxy variables, the results still
suffer from the drawback that most proxies are imperfect indicators for the underlying
theoretical deterininants. Ideally, one would like to estimate the effects of the theoretical determinants on the firm's capital structure, not the effects of the individual proxies.
Therefore, I introduce Kunobserved (latent) variables 411, '-' ikit' denoting the theoretical determinants for firm i at time t. The relationship between the K-vector 4„ and the
q-dimensional vector of proxies X„ is assumed to be linear,
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X„ = ri:, + 4,

(6.5)

where is a q x k matrix of coefficients (many of which are restricted to be zero). The
equation describing the firm's capital structure is now changed into
yit= a, + 0'' 41,+ E.,·

(6.6)

a sufficient number of restrictions on the coefficient matrix r(q x k) and the
variance matrices, V{4 ,} Ck x k) and V{6, J (q x q) it is possible to identify the parameter
vector 13„ which measures the effect of the unobserved determinants 4 , on firm's i
capital structure (as measured by Y,). Analogous to the approach of Titman and
Wessels (1988), the model consisting of (6.5) and (6.6} can be estimated using LISREL
techniques. Essentially, this procedure estimates the unknown parameters from the
covariance structure of the observed variables. implied by (6.5) and (6.6). For comptitational reasons I employ a slightly different method in this stitdy First, the measurement
model, as given by (6.5), is estimated using LISREL techniques. From this predictors are
constructed for the unobserved determinants. which are (under the assuinption of
normality) linear combinations of the proxy variables. Secondly, I estimate (6.6) by
including the predicted determinants (4 „ say) taking into account the error structure
given in (6.2), i.e. I allow for firm-specific effects in (6.6) as well. l'hus, (6.6) is estimated
using a fixed effects approach replacing the unobserved determinants by the
predictions E from the measurement model. This produces consistent estimates for pt
under the weakest set of assumptions. Strictly speaking. standard errors in this second
stage are invalid because of the generated regressors problem (see Pagan, 1984). The
true standard errors are probably slightly larger than the reported ones.

Witli

It

Estimation of the measurement model (6.51 yields the results presented in Table 5.7,
where forsimplicity - the model parameters are assumed to be constant over time. For
eacli unobserved determinant, the measures that were mentioned in section 5.5 could
be used as proxies. Some combinations of proxies and determinants caused convergence problems in the estimation program, or led to parameter values that were not
allowed (for example, negative variances). Therefore, only a limited set of proxies is
included in the measurement model. The unobserved determinants, denoted Fl,...,F6,
are, withotit loss of generality, all assumed to have unit variance. The implied correlation (or covariance} matrix of these latent variables is given in Table 5.8. Profitability/
uniqueness and asset risk have a fairly high correlation coefficient (0.5), while firm size
and asset risk also are highly correlated. Most other correlation coefficients are fairly
low. implying that multicollinearity problems are limited.
-

The positive correlation between profitability and asset risk is expected (the higher the
risk, thehigherthe expected return). However, the positive correlation between firm size
and asset risk is less clear. At least in terms of total risk, one would expect large firms to be
less risky than smaller firms. either because they are engaged in different activities or
because of international di\'ersification Con the other hand. if international capital
markets are perfectly integrated, transaction costs are low. and if investors are rational
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and risk averse, then there are no diversification benefits inherent to multinational
corporations; there should be no systematic advantage to owning shares in multinational firms). However because of increased exchange rate risk it could be argued that
simultaneously the systematic risk increases (see susbsection 5.6.a). In any case, this
result cannot be caused by the asset beta being a biased estimator of asset risk. Since size
is positively related to leverage,.large firms will have a relatively low asset beta, based on

the 'unlevering' of the equitybeta (see subsection 5.5.a). This would imply a negative
correlation between sizeand business risk. Thus. sincelargefirms are found tobe relatively
morerisky, this would result in low leverage, buttheyare in factless capitalized. Notethat
wehereare talking about the systematicasset risk. As we saw in theprevioussection, with
respect to total business risk the conventional belief applies that large firms are less risky.
5.7.c Latent variables using panel data
Using the estimation results from the measurement model and employing the joint
normality asstimption, values are predicted for the latent determinants for all firms in
both Periods, using the observations for the proxy variables 28. The predictors are linear
combinations of the proxy variables with coefficients that are functions of the
estimated parameters in the measurement model. This procedure gives us unbiased
predictions for the true determinants. Because the prediction errors are (by construetion) uncorrelated with the predictors, I can include the predicted values iii (6.6)
instead of the true values without introducing consistency problems. Of course, the
presence of firm-specific effects in the error term. as discussed above, may still cause
inconsistency of ordinary least squares in (6.6). Therefore, we again apply a fixed effects
procedure, the results of which are presented in Table 5.9. Because the standard errors
in the table are not corrected for the fact that the measurement model is estimated, the
t-tests can only be seen as informal tests (as was mentioned in the previous subsection).
It is expected that the true standard errors are slightly larger than those presented.
The results in Table 5.9 show that business risk and, to a lesser extent. size are important
determinants of leverage, in particular if total debt is concerned. The importance is less
striking in Period 80 than in Period 70. There are, however, some differences relative to
the standard fixed effects results presented in Table 5.5. Notice that in the latent
variables specification, market values are generally better explained than in the standard (fixed effects) specification, whereas the converse holds for book values. Compared
to Table 5.5, most of the results do not change qualitatively: signs of variables are
usually the same although their significance may have changed. The profitability determinant is not significantly related to any leverage measure anymore (except market
value of long-term debt). Tliis could be due to the low correlation between both proxies
used, CF/BVTA and OI/S (the estimated correlation equals 0.371). As the scaling of the
variables is different. the values of the parameter estimates from Table 5.9 cannot
sensibly be compared with those in Table 5.5.
In summary, Table 5.9 presents estimates that are robust with respect to the presence
of firm-specific unobserved heterogeneity in leverage that is correlated with tlie
28) For this. we need the assumption that proxies and determinants are multinormally distributed.
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theoretical, indirectly observed, determinants. A drawback of this robustness is that
standard errors are likely to increase, and this is what appears to be the case if we look at
the results in Table 5.9. This does not necessarily imply that some determinants have no
impact at all on capital structure; our data set just does not provide sufficient evidence
for the impact to be nonzero.

5.8 Summary of the evidence
Between 1977 and 1988 leverage decreased on average from 55% to 50% in the Netherlands for non-financial listed firms and leverage appears to be higher than in the U.K.
and the U.S., but lower than in France, Italy. Germanyand Japan. Traded debt is almost
absent in the Netherlands and between 15% and 20% of total assets is financed with
trade credit.

To explain the changes in capital structure of Dutch corporations as well as the
differences between different firms, I specified a model explaining each of the ten
available measures of capital structure. The model included seven theoretical determinants that are often found iii the theoretical literature. Using data on all Dutch firms
that were qtioted in 1977-78 and 1987-88, I estimated the model in a variety of ways
making several alternative sets of assumptions.
l) OLS as a basic technique was employed.
2) Using OLS we looked at the effect of using different proxies for the same firm

attribute, in particular the effect of including different measures of business risk
was examined.
3) By choosing a fixed effects panel data approach we corrected for firm-specific
effects in the model.
4) A latent variables specification was explored since most proxies are expected to be
imperfect measurements of the underlying theoretical determinants.
The OLS results show that business risk and profitability are negatively related to all
measures o f leverage and virtually all coefficients are statistically significant. The negative impact of business risk on debt financing concerns both systematic as well as total
asset risk. Tliis suggests that agency problems between managers and shareholders and
reputational considerations play an important role. This is consistent with the fact that,
because of the extreme takeover barriers, publicly traded firms are essentially management controlled in the Netherlands. The strong effect of asset risk on capital structure
applies especially for market proxies (unlevered beta and unlevered variance of stock
prices) of the risk attribute. Accounting indicators. in particular proxies which try to
measure the volatility of earnings sometimes produce conflicting results. In tests that
were not reported and based on a smaller sample various variability proxies were
analysed. This sometimes even resulted in significant and positive impact on debt

financing.
The negative impact of profitability is likely to be caused by pecking order behaviour
originated by transaction costs and costs of asymmetric inforination as discussed in
Myers and Majluf (1984) (the evidence might also be consistent with the implications of
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Titman, 1984). I also find that debt financing is positively related to size. This may
reflect the higher expected bankruptcy costs of small firms. Collateral value is positively
related to long-term debt and negatively to trade credit. This is in line with several
studies that consider the expropriation of debtholders by shareholders c.q managers.
The surprising finding that leverage increases with non-debt tax shields might be
explained by the Dutch 'Miller. world' of by the fact that depreciation actually proxies
for collatoralizable assets. Finally, 55% to 60% of the variation in total debt over book
value of total assets can be explained, and only 17% in the case of trade credit. Although
leverage decreased between 1977-78 and 1987-88, the same firm characteristics explain
some of the cross-sectional variations in capital structure in both Periods.
A drawback of these results could be that unobserved firm-specific effects (heterogeneity) play a role in the model, just as management preferences and historical
development do. If these effects are correlated with the observed and included proxy
variables, OLS leads to biased and inconsistent estimates. To correct for tllis, a fixed
effects procedure is applied, which corresponds to analysing the model in changes. If
we allow for fixed firm-specific effects, significance of most determinants declines, in
particular this holds for size. This implies that part of the explanatory power of the
determinants is taken over by firm-specific effects, comprising all unobserved
determinants which do not change over time (e.g. industry classification). The reduced
importance of size as an explanatory variable, may indicate that size was acting as a
proxy for several unobserved firm-specific effects, e.g. quality of management.

The OLS as well as the fixed effects panel data estimation results suffer from the
drawback that the results depend upon the specific proxies which are used. An attempt
to lessen this drawback somethat. is to employ a latent variables specification, as
suggested by Titman and Wessels (1988). The determinants are here treated as unobserved variables, for which one or more observed proxy variables are available.

Unfortunately, the choice of proxies for the theoretical determinants could not be made
solely on the basis of economic arguments. Apart from several convergence problems,
several combinations of proxies led to parametervalues outside the allowed region. For
example, variances ended up being negative. Consequently, the choice of proxies in our
LISREL approach was made on statistical and numerical arguments as well. This is
probably an unfortunate consequence of the relatively small number of observations 29
In addition to the latent variables approach I also correct for firm-specific heterogeneity
by including fixed firm-effects. In these final results, only business risk is a significant
determinant of leverage. As for size, it plays an important role in explaining total debt,
long-term debt and trade credit.

29) On the other hand. when the number of observations increases, standard errors become smaller; when the
number of observations doubles, the t-vallie decreases with a factor 1.4. For example, the number of observalions in the sample used by MacKie-Mason is 1747 and he reports t-statistics of approximately two. If, ceteris
paribus, olir sample would be of the same size, our t-values would be four times as high. Conversely, the expected t-statistics found by MacKie-Mason would be .5 if he would have randomly selected a subsample containing 100 observations from his original sample and repeated the same tests.
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We have found that the influence differs of the four factors mentioned in the introduction (time period, proxy, leverage measure, and statistical methodology) that might
affect empirical work on capital structure. With respect to time period, I found that
although leverage has changed over time. the same firm characteristics explain some of
the variation in capital structure in different periods. Concerning proxy choice,

however. the results of the various (sometimes unreported) models show that for some
determinants a cross sectional analysis of capital structure is greatly influenced by the
choice of proxy variables. Regarding leverage measure, the findings clearly indicate that
only some of the cross-sectional variation in total debt ratios, and to a lesser extent
long-term debt, can be explained. The models explain only very little variation in interest-bearing debt ratios and trade credit. Finally, I have shown that a cross-sectional
analysis of capital structure is also strongly influenced by the statistical technique used,
in particular by whether or not corrections are made for unobserved variables and
measurement errors when using proxy variables. These findings indicate that one
should be careful in interpreting the results of empirical work and they might partly
explain the differences in results between various previous studies.

5.9 Coda
The results of my statistical analysis of the capital structure choice of Dutch corporations have already been put in a nutshell in the last section. Therefore, this coda can be
kept relatively short and I shall confine myself to just putting the findings into the
broader perspective of the other chapters. After having so far critically analysed the
theoretical and empirical work on capital structure from the sideline as it were, in this
chapter I engaged in the empirical work myself. I found that for both periods studied,
for all measures of leverage and irrespective o f the statistical technique that was used,
debt financing decreases with business risk. Moreover, the results indicated that
leverage increases with size and decreases with profitability. Collateralizable assets
have a positive impact on long-term debt financing and non-debt tax shields had an
unexpected positive effect on leverage.
The results seemed to suggest that capital structure targets are set in terms of book
value ratios rather than market values. This finding will be strongly confirmed by the
analysis in the next chapter. As to the average debt level of the Dutch corporate sector
we observed that leverage in the U.S. and the U.K. is lower, on average. whereas in most
other European countries and especially Japan debt financing is higher. It was argued
tliat these discrepancies could be partially explained by differences in corporate
governance systems and the role of banks in the various countries.
We have witnessed several aspects of the immunization strategy that were discussed in
chapters 2,3 and 4. Indeed. many steps (more than six, I felt) had to be taken to get from
the collection of encompassing and possibility theorems to conclitsive empirical
results. Some theorems give us little to hold on to in a) selecting the most appropriate
tlieoretical determinants of capital structure (e.g. size. business risk. insider holding.
managerial conservatism, etc.) and b) choosing proxies that, ideally, measure the determinant without error. With respect to a). as was already indicated in Table 4.3, we
witnessed the fact that most theoretical determinants relate to more than one possibil242
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ity theorem. This makes it virtually impossible to disentangle the various theorems
when determinants are found to be statistically significant. For example, the result that,
beyond (statistical) doubt, firms with high business risk have low financial risk, still
does not enable me to corroborate a very specific (set of} theorem(s). On the other
hand, however, this result does indicate that bankruptcy costs are high and agency
problems do occur. Concerning b), the choice of proxy variables, I found that especially
for firm size and profitability measurement errors appeared to be small. For other
determinants, proxy choice can seriously affect the results. Moreover. for some determinants most proxies could be questioned on mere economic grounds, as for e.g.
uniqueness or non-debt tax shields.
A decade elapsed between both periods studied. At first sight, the determinants seemed
to have different impact on debt financing in each period. But that appeared to be an
optical illusion since for both periods firm-specific factors determine capital stritcture
choice in the same way. Conversely, the choice of statistical technique clearly affected
the outcome. When using OLS (which was used in most other studies. except for Titman
and Wessels, 1988) the explained variation in leverage was highest and various
coefficients were statistically significant. When controlling for unobserved firm-specific
effects, especially the impact of firm size on leverage became statistically insignificant.
This suggests that size is not a direct determinant but that it proxies for otlier,
unobserved, factors. The empirical analysis in the next chapter will support this conclusion. Furthermore, when using a factor analytical technique in order to also mitigate
measurement error caused by using proxy variables, only business risk was found to be
a determinant of capital structure. This shows that the statistical technique affects the
results of cross-sectional tests, and thus strengthens the immunization of theorems.

Lastly, each of the ten leverage measures produced different results. Yet this is not so
much an econometric issue but an economic one. Each financing instrument has
different characteristics, certain associated incentive 'schemes' and distinct associated
conflicting interests and different control characteristics, that might all affect financing
decisions. However, there are two important debt level related problem when testing
capital structure theorems. The first one is a measurement problem. The theorems that
were studied analyse target debt levels. As none of them (except Fischer et al., 1989, see
section 4.4.E) considers recapitalization costs, debt financing is assumed to adjust
immediately to the 'optimal' level. But because target debt levels are unobservable,
actual debt levels had to be used as proxies. This can lead to serious measurement
problems since, as was shown by Fischer et al. (1989), optimal capital structure ranges
can be fairly large. In the next chapter a concrete consequence of this measurement
problem will come to light. The second difficulty concerns the fact that most capital
structure theorems assume debt to consist of bonds. Yet, as was mentioned in section
5.3, for Dutch firms most debt consists of bankdebt and trade credit. At this moment, a
rigorous analysis of the differences between bank debt and traded debt appears to be
lacking. Only very recently have some researchers started trying to fill this gap .
3()

30) In particular Sharp (19901, Raian (1992}, Diamond (1991) and Boot and Wijn I 1992}.
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To conclude, all the significant and sometimes convincing results that I found were
based on statistical correlation (as mentioned in footnote 29, virtually any regression
coefficient can become statistically significant when increasing the sample size}.
What's more, there are no statistical tests readily available for selecting the right determinant for each theorem or for choosing the best proxy for measuring a deterrninant.
Ultimately, we are looking for causal relationships that affect financing decisions. not
statistical ones. "How do firms. i.e. groups of individuals, choose capital structures" is
the question at stake. In order to double-check the econometrical results presented in
this chapter and to get some grip on the causality of those relationships, we would like
to know more about the actual behaviour of financing decisions and the underlying
motives. Therefore I went to see the Chief Financial Officers of fi fty listed Dutch firms,
and interviewed them about their capital structure choice(s). The results of these
interviews will be presented in the next chapter.
Table 5.3

Correlation matrix of explanatory variables
ULBETA

SDRETUL
LnS

SDRETUL

LnS

CF/B\TA

DEPR

PPE&INV

/BITIA

/BVTA

.298
.489

-.452

CF/BVIA

-.027

.016

-.092

DEPR/BVTA

-.038

.026

-.102

PRE&INV/BVTA

-.234

-.008

-.271

.146

.144

GROWBVTA

-.197

-.043

-.248

-.024

-.027
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Table 5.4

Determinants of Dutch capital structure, 1977-78 and 1986-87, ten different measures of
leverage: OLS regressions with Chow test for structural change
Table 5.4.A

Determinants oftotaldebt
total debt / total assets

Determinant

book value of total assets

market value of total assets

Period 70

Period 80

Period 70

Period 80

.147(1.31)

-.207 (1.64)

.191 (1.64)

.227 (1.06)

-.695 (10.00) -.644 (9.66)

-.590 (8.21)

-.575 (5.06)

.040 (7.06)

.050 (7.77)

.040 (6.87)

.0267 (2.46)

-.333 (1.57)

-.773 (3.65)

.633 (1.67)

.781 (3.67)

1.812 (4.62)

1.717 (4.73)

Collateral value o f assets (I'PE&INT/BVTA)

-.168 (2.50)

.050 (.72)

-.052 (.75)

.228 (1.91)

Growth

-.016 (.74)

.004 (.69)

-.037 (1.65)

-.020 (2.19)

.581

.546

.598

.357

Constant
Business risk (Ul.BI:TA}
Size (LnSJ

Profitability / Uniqueness (Cl:/BVTA)

Non-debt tax shields

(DEPR/BVTA)

(GROWBVTA)

Adjusted RZ

Chow test

-1.230(5.61) -1.712(4.74)

1.925

1.742

.079

.113

probability value
Table 5.4.B

Determinants ofiong-term debt
long term debt / total assets

Determinant

book value of total assets

market value of total assets

Period 70

Period 80

Period 70

Period 80

.281 (2.87)

-.349 (3.33)

-.315 (2.87)

-.297 (2.44)

-.142 (2.35)

-.180 (3.24)

-.124 (1.83)

-.149 (2.31)

.019 (3.97)

.024 (4.48)

.022 (3.99)

.023 (3.66)

-.599 (3.25)

-.767 (4.34)

.580 (1.76)

.772 (4.35)

1.046 (2.83)

1.189 (5.77)

Collateral value of assets (PPE&INV/BVIA}

-.178 (3.06)

.180 (3.08)

.215 (3.30)

.202 (2.99)

Growth

-.021 (1.12)

.010 (2.11)

.018 (.86)

Constant
Business risk (ULBETA)
Size (LnS)

Profitability / Uniqueness (CF/BVIA)

Ncin-debt tax sliields (DEPR/BVI'A)

(GROWBVTA}

Adjusted R2

.252

.315

-.921 (4.47) -1.182 (5.78)

-.002 (.32)

.319

.345

Chow test

.249

.426

probability valite

.959

.861

Note: Absolute value of t-ratios in parentheses.
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Table 5.4 (continued)
Table 5.4.C

Determinants ofshort-term debt
short-term debt / total assets

Determinant

market value of total assets

book value of total assets

Constant
Business risk CULBETA)
Size (LnS)

Profitability / Uniqueness (CF/BVIA)

Period 70

Period 80

Period 70

Period 80

.427 (3.44)

.141 (.97)

.506 (3.68)

.524 (2.49)

-.554 (7.23)

-.464 (6.02)

-.466 (5.50)

-.426 (3.81)

.020 (3.29)

.026 (3.49)

.018 (2.65)

.004 (.39)

-.265 (1.14)

-.007 (.03)

-.309 (1.20)

-.529 (1.49)

.053 (.13)

.010 (.04)

.766 (1.66)

.528 (1.48)

Collateral value of assets (PPE&INV/BVTA)

-.347 (4.69)

-.130 Il.60)

-.268 {3.27)

.026 (.23)

Growtll (GROWBVTA}

-.037 (1.55)

-.006 (.39)

.056 (2.09)

-.019 (2.05)

.481

.261

Non-debt tax shields

Adjusted

(DEPR/BVTA)

Rz

Chow test

.375

.147

1.925

1.452

.079

.197

probability value
Table 5.4.D

Determinants oftrade credit
trade credit

Determinant

book value of total assets

Period 70

(:onstant
Business risk (Ul.BETA)

.095 (.80)

Period 80
..009 (.10)

/

total assets
market value of total assets

Period

Period 80

7(1

.155(1.15)

.133 (1.14)

-.202 (2.76)

-.152 (3.04)

-.165 (1.99)

.123 (2.00)

Size (I.ns)

.016 (2.76)

.016 (3.30)

.015 (2.22)

.007 (1.27)

Profitability / Uniqueness (CF/BvI'Al

.213 (.96)

.049 (.31)

.025 (. 10)

-.227 Il.16)

Non-debt tax shields {DEPR/BITA)

-.294 (.74)

-.029 (.18)

-.054 (.12)

.247 (1.25)

Collateral value of assets (PPE&INV/BITA)

-.206 (2.93)

-.161 (3.07)

-.189 (2.36)

-.105(1.63)

Growth

-.036 (1.55)

005 (1.29)

-.051 (1.97)

-.006 (1.161

.124

.044

EGROWTA)

Adjusted R2

176

170

Chow test

.484

.832

probability value

.820

.547

Note: Absolute vallie of t-mtios iii parentheses.
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Table 5.4 (contintled}
Table 5.4.E

Determinants ofinterest-bearingdebt
interest-bearing debt / total assets

Determilia Iit

book value of total assets

Period 70

Constaiit
Bilsiness risk

CULBEl'A)

Size (I.nS)

Profitability / Uniqueness (CF/Bvrl)

Noti-debt tax shields

(DEPR/BVTA)

Collateral value of assets (PPE&1Nv/BVTA}
Growth (GROWBVTA)

Adjusted Rz

market value of total assets

Period 80

Period 70

.006 (.03)

-.281 (2.00)

-.058 (-.23)

-.130 (.89)

-.574 (4.24)

-.417(5.61)

-.568 (3.67)

-.362 (4.68)

.024 (2.18)

.027 (3.73)

.027 (2.14)

.021 (2.78)

-.774 (1.87)

-.989 (4.18)

.865 (1.17)

.978 (4.11)

1.572 (1.86)

1.482 (5.99)

.059 (.45)

.272 (3.49)

.168(1.12)

.304 (3.75)

-.016 (.37)

.013 (2.10)

.178

.389

Period 80

-1.255 (2.66) -1.492 (6.061

-.017 (.35)

-.009 (1.35)

.181

.431

Cllow test

.821

.460

probability value

.555

.838

Note: Absolute value of t-ratios in parentheses.
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Table 5.5

Determinants of Dutch capital structure, 1977-78 and 1986-87, ten different measures of
leverage; panel data Fixed Effects Estimations with Chow test for structural change
Table 5.5.A

Determinants oftotaldebt
total debt / total assets

Determinant

book value of total assets

Period 70

Constant

Period 80

.210(].51}

niarket value o f total assets

Period 80

Period 70

.133 (.58)

-.512 (5.96)

-.594 (6.08)

-.524 (3.70)

-.474 (3.54)

.011 (.69)

.018 (1.07)

.020 (.79)

.009 (.31)

-.534 (1.26)

-.843 (3.43)

-.467 (1.16)

-1.213 (2.99)

.534 (1.26)

.843 (3.41)

.573 (.82)

1.208 (2.96)

(:ollateral value of assets (PPE&INV/BVTA)

-.151 (1.72)

.0002 (.002)

.150(1.03)

Growth

-.008 (.30)

-.002 (.27)

.020 (.47)

Business risk UJLBETA)
Size (I.nS)

Profitability / Uniqueness (Cl:/BITTA)

Non-debt tax shields (DEPR/BVrA)

(GROWBVTA)

Adjusted

R2

Chow test

.312 (2.07)

-.022 (2.09)

.388

.226

1.583

1.087

.162

.376

probability value
Table 5.4.B

Determinantsoflong-termdebt
long term debt / total assets

Determinant

book value of total assets

Period 80

Period 70

Constant

-.066 (.61)

market value of total assets

Period 80

Period 70

.027 (.21)

-.243 (3.63)

-.293 (4.64)

-.254 (3.33)

-.290 (4.03)

Size (Lnsl

.005 (.43)

.009 (.66)

.008 (.56)

.008 (.50)

Profitability / Uniqueness {CF/BvI-Al

.085 (.45)

-.373 (1.95)

.067 631)

-.655 (3.00)

Non-debt tax shields (DEPR/BVIA}

.181 (.55)

.378 (1.96)

.310 683)

.660 (3.01)

Collateral value of assets (PPE&INV/B\TA)

.107(1.57)

.092 (1.29)

.133 (1.71)

.093 (1.15)

-.036 (1.79)

.007 (1.37)

-.005 (.89)

Business risk

CU[.BETA)

Growth (GRONrBVI'A)

Adjusted R2
Cliow test

probability vallie

-.0()5 (.89)

.213

.202

1.464

1.273

.200

.278

Note: Absolitte value of t-ratios in parentheses.
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Table 5.5 (continued)
l'able 5.5.C

Determinants ofshort-term debt
short-term debt / total assets

Determinant

book value of total assets

Period 70

Constant

Period 80

-.142 (.98)

Business risk

(U LBETA)

Size (LnSJ

Profitability / Ulliqueness (CF/BVI'A)

Non-debt tax sliields (DEPR/BrrA)

market value of total assets

Period 70

Period 80

.106 (.47)

-.270 (3.03)

-.201 (2.39)

-.270 (1.95)

-.183 (1.40)

.005 (.34)

.009 (.53)

.012 (.50)

.()01 (.04)

-.369 (1.46)

-.465 (1.83)

-.4()0 (1.02)

-.558 (1.40)

.351 (.80)

.460 (1.80)

.263 (.39)

.548 (1.37)

Collateral value of assets (PPE&INV/BVIA)

-.259 (2.85)

..091 (.96)

.016(.12)

.219(1.49)

Growth (GliOWBVI'Al

-.043 (1.64)

-.008 (1.29)

.056 (1.35)

-.017 (1.64)

Adjusted

R2

Cliow test

.174

.034

1.415

.983

.218

.442

probability value
Table 5.4.D

Determinants oftradecredit
trade credit / total assets

Determinant

book valile of total assets

Period 80

Period 70

Constant

-.119 (1.02)

Business risk CULBEl'A)
Size (LnS)

.041 (3.21)

Profitability / Uiliqueness (CF/BVTA)

Non-debt tax sllields (DEPR/BVTA)
Collateral value of assets (PPE&IX\'/B\,"rA)
Growth

(GROIVTA)

Adjusted

-.006 (.08)

R2

market value of total assets

Period 70

1)eriod 80

-.055 (.41)

.020 (.30)

.009(.11)

.047 (.60)

.043 (3.02)

038 (2.57)

.035 (2.08)

-.104 (.51)

-.354 (1.73)

-.131 (.56)

-.430 (1.81)

.021 (.06)

.350 (1.70)

-.061 (.15)

.425 (1.78)

-.138 (1.89)

.050 (.65)

-.071 (.83)

.048 (.55)

.020 (.95)

-.003 (.59)

.015 (.62)

-.003 C.46)

.085

.030

Cllow test

.742

.784

probability value

.617

.585

Note: Absolute value of t-ratios iii parentheses.
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Table 5.5 (continued)
Table 5.5.E

Determinants ofinterest-bearingdebt
interest-bearing debt

Determinant

hook value of total assets

Period 70

Constant

Period 80

-.030(.15)

/

total assets

market value of total assets

Period 70

Period 80

.115 (.47)

Business risk (IJI.BETA)

-.535 (4.26)

-.346 (2.92)

-.545 (3.571

Size (LnS)

-.022 (.99)

-.029 (1.17)

.0007 (.03)

Profitability / Uniqueness (CF/BVIA}

-.379 (1.07)

-.593 (1.65)

-.565 (1.31)

-.916 (2.10)

.564 (.91)

.596 (1.65)

-.565 (1.31)

-.916 (2.10)

.564 (.91)

.596 (1.65)

.779 C 1.04)

.921 (2.10)

-.044 (1.16)

-.014 (1.55)

Non-debt tax sliiclds

(DEPR/BVI-A)

Collateral value of assets (PPE&INV/BVTA)

Growth

(GROWBV-rA)

-.30() (2.08)
.011 (.38)

-.027 (.59)

-.037 (3.34)

Adjusted R.'

.158

.171

Chow test

.886

.556

probability value

.509

.764

Note: Absolute value of t-ratios in parentheses.

TableS.6
Hausman test statistics for correlated firm-specific effects
Endogenous variable

Test statistic

Book values:

- total debt

26.29*

- long-term debt

25.34*

- short-term debt

42.54*

-

-

interest hearing debt

18.21

trade credit

24.74*

Market values:
-

total debt

22.75*

-

long-term debt

26.33*

-

short-term debt

24.37*

-

interest bearing debt

15.69

trade credit

17.06

-

Note* denotes rejection of the null hypothesis at the 5% level
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TableS.7
ManifestVariable Equations
PROB/BVL\

-

0.0931*Fl + 1.0000 El

(4.5694) -7

P PI:./BVTA

=

0.0657*I 1

+ 1.0000 E2

(3.60391 -1

INTAN/BVTA

-

0.0089*12

+ 1.0000 E3

(0.0004}

H- Fl = collateral value of assets

IJ I.RETA

-

0.1551*F3 + 1.0000 E4

(14.1563)

MUI.BETA

-

0.2015*13

(17.61001

SDRETRUL

=

0.0024*1:3 + 1.0000 EG

(1.0488)

SDRETMUI.

=

0.0041*I·'3 + 1.()000 E7

(1.8153)

I.tiBVIA

;

1.8503*F4 + 1.0000

LnSriles

-

+ 1.0000 E5

- 1:2 = non-debt tax shield

1:5 = asset risk

ER

(18.7111) 7

1.8852*F4 + 1.0000 E9

(16.5072) _1

# 1:4 - fi im size

GROW/BVIA

=

1.4832*F5 + 1.0 000 E 10

GROWCF

=

0.1838*FS + 1.0000 E 10

CO.3263) 3
A I:5 =growth
(0.3018) -1

CF/BVTA

;

0.0642*F6 + 1.0000 Ell

(0.178821 -1

OI/BVTA

-

0.0399*FG + 1.0000 E12

1- 1:6 = profitability / uniqzieiiess
(2.9342) 3

Note: Absolute value of t-ratios in parentheses.

Table 5.8

Predicted Moments Matrix of Latent Variables
Determinant

collateral value

F1

12

F)

F4

ES

1.000

non-debt tax shield

-.100

1.000

asset risk

.0147

.165

1.000

Size

-.236

.043

.496

1.000

growth

.189

.050

.001

-.064

1.000

profitability/uniqi,eness

.021

.159

.502

-.070

.081
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Table 5.9
Determinants of Dutch capital structure. 1977-78 and 1986-87,a latent variables

specification, estimated with panel data (fixed effects) - with Chow test
Table 5.9.A

Determinantsoftotaldebt
total debt / total assets

Determinant

market value of total assets

book value of total assets

Constant

-.202 (1.07)

Business risk (F31
Size (Fl)

Profitability / Uniqueness

Non-debt tax shields

EF6)

(F2)

Collateral value of assets (Fl)
Growth ( F5)

Adjusted

Period 80

Period 70

Period 80

Period 70

.054 (.22)

-.081 (2.69)

-.044 (1.67)

-.159 (4.04)

..147 (4.56)

.104 (1.73)

.099 (1.58)

.138 (1.76)

.128 (1.58)

-.011 (.43)

-.051 (2.05)

-.023 (.69)

..032 (.99)

.007 (.40)

.010 (.86)

.009 (.39)

.003 (.17)

-.018 (1.11)

-.026 (1.47)

.024 (1.12)

.010(.41)

.033 (.71)

.008 (.77)

-.033 (2.65)

.199

.372

1.255

.265

.287

.952

RZ

Chowtest

-.021 (.36)

probability value

Table 5.9.B

Determinantsof long-term debt
long term debt

Determinant

hook value of total assets

Period 80

Period 70

..026 (.19)

Constant

Business risk 11
Size

(I

31

41

/

total assets
market value of total assels

Period 80

Period 70

.035 (.24)

-.048 (2.21)

-.044 (2.47)

-.068 (2.98)

-.061 (3.23)

.073 (1.68)

.073 (1.63)

.077 (1.70)

.070 (1.49)

Profitability / Uniqueness (Fri

-.011 (.57)

013 (In)

.0003 (.02)

-.027 Cl.43)

Non-debt tax shields

-.002 (.20)

.00] (.12)

.0002 (.01}

.005 (.62)

.009 (.78)

.009 (.72)

.008 (.61)

-.008 (.60)

-.047 (1.36)

-.006 (.79)

(F2)

Collateral vallie of assets {Fll

Growth

(1:51

.012(1.65)

-.041 (1.24)

Adjusted R2

.123

.243

Chow test

.939

.634

probability value

.471

.703

Note: Absolu.te valite of t-ratios in parentheses.
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Table 5.9 (continued)
Table 5.9.C

Determinantsofshort-ternidebt
short-term debt / total assets

Detenninant

book value of total assets

Period 80

Period 70
Constant

-.173 (.96)

Business risk (13)

market value of total assets

Period 70

Period 80

.020 (.08)

-.034 (1.16)

-.000 (.01)

-.091 (2.19)

-.087 (2.55)

.032 (.55)

.026 (.43)

.061 (.74)

.058 (.68)

-.022 (.87)

-.038 (1.59)

-.024 (.67)

-.005 (.15)

.(}09 (.56)

.009 (.80)

.008 (.36)

.003 (.18)

Collateral value (i f assets (Fl}

-.027 (1.74)

-.017 (.99)

.016 (.73)

.018 (.73)

Growth

-.022 (.87)

.004 (.44)

Size (I'4}

Profitability / Uniqueness
Non-debt tax shields

(FG)

(I:2)

(FS)

Adjusted R2
Chow test

.068 (1.09)

.072

.()97

1.351

.444

.244

.847

probability Vallie

-.027 (2.00)

Table 59.D

Determinantsoflong-term debt
long term debt / total assets

Determinant

book value of total assets

Period 80

Period 70

Constant
Business risk

-.151(1.10)
-.022 (.99)

(F3)

.082 (1.87)

Size (F4)

Profitability / Uniqlleness
Non-debt tax shields

(FG)

(F2)

Collateral value of assets (Fil

Growth

-.()18 (.94)

(FS)

Adjusted R2

Chow test

probability value

.099 (2.18)

market value of total assets

Period 70

Period 80

-.144 (.91)
.008 (.33)

.010 (.48)

.()66 (1.29)

.089 (1.71)

-.012 (.65)

-.023 (1.27)

-.018 (.85)

-.016 (.76)

.001 (.10)

-.017 (1.28)

-.022 (1.57)

-.007 (.45)

-.032 (2.65}

-.017 (1.28)

-.022 (1.57)

-.007 (.45)

.043 (1.29}

.008 (1.08)

.021 (.55)

-.009(1.11)

.086

.040

1.020

.753

.418

.609

Note: Absolute value of t-ratios in parentheses.
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Table 5.9 (Contimied)
Table 5.9.E

Determinants of interest-bearing debt
interest-bearing debt / total assets

Determinant

book value of total assets

l'eriod 70
Constant
Business risk

-.084 (.34)
(F3)

Size (F4)

Profitability / Uniqueness

Non-debt tax shields

(I:61

[F21

Collateral value of assets (Fl

Growth

Period 80

1

(Fs)

Adjusted Rl'

Chow test

probability Value

market value of total assets

Period 80

Period 70

.045 (.16)

-.109 (2.75)

-.049 (1.49)

-.140 (3.08)

-.074 (1.97)

.047 (.59)

-.092 (1.13)

.012(.13)

-.048 (.51)

-.019 (.55)

029 (.88)

5026 (.68)

040 (1.06)

.010 (.43)

.004 (.29)

-.006 (.23)

.013 (.73)

.002 (.08)

.005 (.21)

.009 (.38)

.013 (.47)

-.068 (1.13)

-.009 (.66)

-.051 (.74)

-.051 (3.39)

.111

.220

1.215

.747

.307

.614

Note: Absolute value of t-ratios in parentheses.
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chapter 6

In search of causality; talking to
Chief Financial Officers about their
capital structure choice

"Much of what is relevant to corporate financial decision making is not
capital market-revealed; it is hidden from external vietu. It simply is
easier to concentrate on the external dimension of finance - stock market prices and interest rates."
William Carlton, 1978

The determinants of capital structure of Dutch corporations were examined in chapter
5, based on statistical analysis, using accounting and market data. However, such an
'external view' has its limitations. For example, statistical analysis can only detect correlation, not causality. Moreover, the study in the previous chapter was based on publicly
available information, whereas not everything which is relevant for capital structure
choice is openly revealed. In trying to overcome these limitations I ventured outdoors
and conducted interviews with the Chief Financial Officers of fifty listed firms in the
Netherlands, in the form of a survey study. This chapter presents the results of those
interviews. This survey study takes an 'internal view' and allows me to extend the
previous empirical analysis of capital structure choice by searching for causality,
mitigating statistical measurement errors and using insider data. Although the focus of
the chapter is on capital structure, other aspects that affect capital structure choice are
also considered, such as firm goal and dividend policy.

This chapter is organized as follows. Firstly, the advantages and drawbacks of surveys
are discussed. Secondly, some previous survey studies are reviewed. Section 6.3 goes
into the sample characteristics. Subsequently, firm goal, dividend policy and a few
other elements of corporate financial policy that affect capital structure choice are
discussed. Section 6.5 presents the optimal capital structure of Dutch firms and section
6.6 analyses the determinants of capital structure choice.
6.1 Why conduct a survey study?
To run regressions on all kinds of publicly available data is common practice in financial
economics. But since it israther unusual to conductasurvey study, especially one based
In search of causality
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on interviews, it gives one the feeling that such a study needs some special motivation.
There are several reasons why such a research method has the potential of addressing
issues that are left unanswered by conventional empirical work. In fact, it is surprising
that survey studies remain unpopular among financial academics'. Let me list some of
the advantages, and drawbacks, of performing a corporate finance survey study.
Firstly, based on statistical inference one can only detect correlation, not causality. Yet
by mereley asking people for the reasons for their (financial) behaviour one could
distinguish correlation from causality. Simultaneously, if some statistical relationship
appears to reflect a 'causal relationship', one can also determine whether the explanatory variable (e.g. firm size) is itself the driving force or whether it is merely proxying for
some underlying causal factor (e.g. business risk). In corporate finance especially it is
important to determine the underlying causal relationship of some statistical regularity
since most explanatory variables relate to various theoretical determinants. For example. ifa reported positive statistical relationship between leverage and firm size is found
there are still several possible causes, if any. Size can proxy for low business risk caused
by diversification, be related to lower expected bankruptcy costs for large firms, proxy
for low insider shareholdings, or reflect higher management quality of large firms, etc.
All these factors would cause high leverage. Yet running regressions would not enable
one to disentangle all possible 'explanations'.
Secondly, empirical work in corporate finance is usually based on publicly disclosed
information. To address certain issues, however, one would need insider information
on firms. Such information can be obtained by sending offa survey, or. preferably, talking to decision makers. Moreover, publicly available information can be distorted, this
does not only apply to accounting data but to market information as well (due to for
example asymmetric information. insider trading, thin markets). With respect to the
issue of capital structure choice there are two important questions that cannot be
answered using publicly available information and for which a survey is needed: a) do
firms seek to maintain an optimal capital structure or pecking order in the first place or
does the variation in debt ratios merely reflect 'neutral mutation'? and b) if firms do
have a target capital structure, is it defined in terms of a debt/equity ratio or some other
ratio, and what is the target percentage. Capital structure theory is concerned with the
unobservable optimal target debt level, not the actual one. When actual debt levels
differ substantially from the target, it would be interesting to obtain data on the target
ratio and regress these data instead of the actual ones on the explanatory variables.
Such an estimation would produce less biased estimates of the true effects o f determi-

nants of capital stnicture.

Third, although there are some differences of opinion among economists on the role of
assumptions in economic theory (e.g. the famous 'F-twist' witli which Samuelson
1 One reason is given iii Scott and Iohnson ( 1982). one of the very few stirvey studies in corporate finance. which
stated: "Based on the effort thal went into this study we appreciate more than ever how verydi fficult it is to both
1

design a worthwhile financial survey arid elicit adequate, useful responses. It is more challengingthan most financiat academics realize, and is every bit as complex as the design of any of the statistical methodologies thal

clirrently pervade our literat u re." (italics mine, p.52}.
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labeled his attack on Friedman's instrumentalism that was discussed in chapter 2), it
was shown in chapter 3, that at least in corporate finance assumptions play a crucial
role in the development and structure of capital structure theory. The empirical validity
of a theorem is often measured by the realism of the assumptions used. Therefore,
surveys can also be used to gain some understanding of the crucial assumptions underIying important theories. Such assumptions include the goal of'the firm', the aims of
top managers, the existence and effect of inside information, the signalling of firm value
through capital structure adjustments, etc.

The aforementioned advantages apply to all survey studies in corporate finance. Moreover, relative to sending out questionnaires there are some additional advantages of
doing field research and conducting interviews. These advantages include a) there is no
uncertainty about who answered the questions; b) the firms can be identified which
facilitates cross-classifying the answers with other firm characteristics; c} the nonresponse seems to be lower (typically the non-response in corporate finance survey
studies is more than 60%, whereas in my case it was less than 2%); d) one obtains
additional verbal and non-verbal information that can be used to assess the reliability
of some answers or to come up with new ideas. Admittedly, the disadvantage of an
interview study is the smaller sample size, due to the prohibitive time cost of talking to,
let's say, a few hundred CFO's. However, in a small country like the Netherlands this
problem is less of a drawback than in the U.S. (the fifty CFO's I interviewed are responsible for the financing choices of 84% of the market value of all Dutch publicly traded
non-financial corporations).
Yet of course, there are two sides to every coin, in this case even three. One disadvantage of survey studies is that, at a more practical level and comparable to the distortion
of public information, there always exists the possibility that answers are not fully
correct, that respondents tell the truth but not the whole truth. However, this would be
a serious problem if the questions concern rather delicate matters, for example fraud,
tax evasion, insider trading, cooking the books, etc. But since capital structure choice is
not considered to be a very delicate matter, this does not seem to be a serious problem
for the present study. My guess would be that only one or two questions might have
such a response bias in my questionnaire.

The second drawback concerns the 'explanation' of human behaviour in general. I have
been told that it would be of little use to interview a billiardist in order to analyse the
laws of theoretical mechanics. or to ask people how they choose their groceries in order
to analyse their preferences and construct a theory of consumer behaviour. In short,
although people might act rationally in some way, they might themselves be unaware of
the principles that guide their behaviour. For similar reasons the concept of'revealed
preference' was introduced. People might make decisions based on intuition without
being able to explicitly state the decision variables. In a similar vein, Polyani (1962)
introduced the notion of "the tacit component of knowledge" to indicate the unconscious part of human knowledge. Although corporate financing decisions will not be
devoid of 'tacit knowledge', revealed preference or intuition, the problem might be
fairly small. Unlike buyinga pound of sugar or playing billiards. the financing decisions
Iii search of causality
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(e.g. the target capital structure) that are studied in this chapter are important corporate

decisions that concerns a process of decision making in which many people (the corporate finance department, the CFO, the executive committee and sometimes the board
of directors) are involved. Arguments (and thus part of intuition, 'tacit knowledge' and
preferences) are made explicit in this process and pros and cons are weighted against
each other. Many of the arguments and considerations are even put in writing. The CFO
knows all these arguments and what role they played in each financing decision. Any
PliD student only has to ask him to reveal his explicit knowledge concerning the line of
reasoning and argumentation and which led to certain financing decisions 2
A third disadvantage of performing survey studies through 'talking to CFO's' might be
the problem of verifiability. The flipside of confidentiality with respect to the disclosure
of the individual answers is that the results cannot be verified by third parties. On the
other hand, it is not possible to assess the amount of data-mining that might have been
done in most regular empirical studies before reaching the final and published results,
whereas in the present study data-mining is virtually impossible. Moreover. it is a
puzzling but well-known fact that even when data sets are publicly available it is mostly
impossible to get the same results as presented in a paper.

6.2 Previous survey studies
Although it is an understatement to say that survey studies do not pervade the corporate finance literature, there are some exceptions. The first and probably most famous
example is Lintner (1956), who conducted 28 interviews with executives. That field work
was the basis for the behavioural 'Lintner model' on dividend policy. In spite of the fact
that the model is inspired by interviews, that is merely descriptive and not based on the
neoclassical hard core assumptions, the 'Lintner model' has survived the ravages of
time in corporate finance. Another classic behavioural study that made much use of
interviews is Donaldson (1961). Donaldson's book is a field study on the debt/equity
choice. in particular the issue of debt capacity. The field research involved an in-depth
analysis of 25 companies from 5 different industries based on published data, personal
interviews with the companies' CFO's (which lasted from an hour to a day) and interviews \vith lending officers of the company's sources of long-term debt capital. Two of
the major findings of Donaldson were the existence of a) a debt capacity based on 'an
extreme conservatism' and fear of insolvency and b) what Myers (1984) called the
pecking order story: "Management strongly favoured internal generation as a source of
new funds ..." (p.67). Donaldson views his study "as explanatory and suggestive rather
than conclusive as far as industry as a whole is considered." On the other hand, he does
not rule out the possibility of representativeness of his restilts.

Although the behavioural model of Lintner (1956} became part of standard neoclassical
financial economics, Donaldson's work has never been considered part of corporate

2) But still, Brealey and Myers (1991) would remark that "Managers act smarter than tiley talk" and Donaldson
would note that "Even when one is dealing directly with the person involved, there maybe important diff'eretices
between what actually happened, what the individual now recollects as kinving happened. and what he would
like You to believe happened." (Donaldson. 1961. p.663
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finance 1. One reason might be that Lintner used the interviews to construct a, albeit
siinple, behavioural model whereas an analysis of the results was the ultimate purpose
of Donaldson's field research.

To the best of my knowledge, until recently Lintner and Donaldson were the only ones
who conducted field research in analysing corporate financial behaviour. Recently,
field research was also performed by Veld (1993) who studied motives for issuing
warrants among Dutch corporations, and by Jog and Srivastava (1992) who studied
financing practices in Canada. Yet there have been other survey studies which were
based on sending out questionnaires. One example is Brigham (1966), who used the
responses of the CFO's of 22 firms to analyze the reasons firms have for issuing
convertible debt. Other surveys include Stonehill et al. (1975) who conducted an
international comparative study on capital structure, Baker et al. (1985) on dividend
policy, Wansley et al. (1989) on share repurchases, Ang and Jung (1993) who tested
Myers' pecking order theory on South Korean firms and Kester and Chang (1992) who
studied financial policy in Hong Kong. Although Brigham's paper was published in the
Journal of Finance, most published surveys appeared in Financial Management.
The survey papers most related to the analysis in the present chapter are Scott and
Johnson (1982) and Pinegar and Wilbricht (1989). Scott and Johnson examined
financing policies and practices of the 1979 'Fortune 1000' firms and had a response
rate of 21.2% (212 questionnaires were completed and returned). The paper presents
only percentage responses and no statistical inference was performed to cross-classify
responses to different questions. Scott and Johnson report that 89% of the respondents
indicated that they use some target leverage measure and 92% answered that prudent
use of leverage can lower the firm's average financing costs. 73% of the firms used the
long-term debt to total capitalization ratio as a target and it was ranked number one by
47% of the firms. Most of the targets were in the 26%-40% range. Surprisingly, the debt
ratio (total liabilities divided by total assets) was rarely used a leverage metric. In addition, the respondents expressed an overwhelming preference (92%) for book value
ratios. Scott and Johnson also reported that the management group and the staff of
analysts have the most influence on setting the target leverage ratio, followed by
investment bankers and commercial bankers. Trade creditors and security analysts
only have a minimal effect on the development of theses targets. Scott and Johnson
finally conclude that neither higher sophisticated interpretations of debt capacity, nor
attempts to measure it, were evidenced by their results.
Pinegar and Wilbricht (1989) focus on the impact of capital structure theory on corporate financing decisions. A survey was sent to each of the CFO's of the 'Fortune 500'

firms of 1986 and a response rate of 35% was obtained. Similar to Scott and Johnson,
Pinegar and Wilbricht were not able to cross-classify financing preferences with industry characteristics. This was because respondents were guaranteed anonymity and

Most textbooks on corporate finance do discuss Linter's model but not Donaldson's books or articles.
Donaldson (19611 is also the studyof which Myers (1984) said he used to ignore it becazise it was merely descriptive (behavioral) and lacked a theoretical rationale (however, the same critique applies to Lintner, 1956).
3)
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could therefore not be identified. The relative importance of capital structure theory in
governing financing decisions of major U.S. industrial firms was measured by letting
respondents assign a 1 up to 5 ranking to eleven different theoretical theorems or
assumptions (e.g. tax rate, asset risk, avoiding mispricing, bankruptcy costs, etc.). A
surprising 69% of the firms use a financing hierarchy (pecking order) instead of a target
capital structure (26%). Other results in the paper also indicated that static trade-off
models are not important in governing financing decisions of major U.S. industrial
firms. Yet these results seem in contrast to the 89% of firms reported by Scott and
Johnson that used some target leverage metric. The results furthermore suggested that
managers disagree with the notion of efficient markets at least part of the time, as less
than half of the respondents said that their securities were not correctly priced more
than 80% of the time. Despite these perceptions, however. managers do not seem to
attempt to signal their firm's true value through the debt-equity ratio. In contradiction
to what most theories would like uS to believe, tax factors do not appear to be fundamental determinants of leverage. Pinegar and Wilbricht argue that management's
relative disinclination toward capital structure theory is further reflected in the ranking
of seven financial planning principles. The rankings of financial planning principles
Ce.g. maintaining financial flexibility, financial independence or maintaining a high
debt rating) were on average higher than the rankings of the eleven theoretical inputs
for financing decisions. However, I would argue that most of the 'financial planning
principles' (in particular maximizing security prices or maintaining financial
independence) have some theoretical basis. Finally, strong evidence is found that the
capital structure decision is the most flexible of all sources and uses of funds
constraints. When confronted with an attractive new growth opportunity, 82% would
deviate from the target capital structure or financing hierarchy, while only 1.7% would
cut the dividend and 3.4% said they would forgo the investment opportunity.
Kester and Chang (1992) copied (with permission) the surveys from Baker et al. (1985)
on dividend policy and from Pinegar and Wilbricht (1989) on capital structure and sent
it out to CFO's of firms listed at the Hong Kong Stock Exchange. The response rate was a
mere 14.6% (36 firms). Most of the attitudes expressed by the Hong Kong executives
regarding dividend policy are quite similar to their counterparts in the U.S. Moreover,
in accordance with the findings of Pinegar and Wilbricht, Hong Kong firms indicate a
preference for following a financing hierarchy instead of maintaining a target capital
structure. However, Hong Kong executives expressed an aversion to debt, ranking new
common stock higher than debt. This result differs from the attitude of U.S. executives
atid is inconsistent with the pecking order story.

6.3 Sample characteristics
The sample consists of the Chief Financial Officers of fifty publicly traded non-financial
corporations'. Table 6.14 (at the end of the chapter) shows the names of the firms and

41 IIi one case (Internatio-Muller) I interviewed the corporate treasurer and for seven other firms (Beers, van
Besouw. van der Giessen de Noord. liollandia Kloos, Fokker, Tulip and Volmac) I talked to the Chief Executive
Officer since he acted also as the CFO. Tlie sample is not entirely a subset of the sample that was used iii cliapter
5 since it includes a few firms that went public only recentl)'.

260

Chapter 6

the persons interviewed. Although the number of observations (50) looks quite small,
it should not be a major drawback since they represent 84% of the market value of all
Dutch non-financial companies that are listed at the Amsterdam Stock Exchange. In the
Netherlands, utilities are not listed on the stock exchange. The fifty companies include
the 25 largest Dutch publicly traded non-financial corporations and 25 smaller ones.
Tliis sample selection was chosen to obtain some variation in size, industry and the
number of years listed at the stock excliange. The interviews were held with the CFO's
instead of the corporate treasurers since the survey primarily concerns the main corporate financing decisions and because some of the questions concern corporate goals
and corporate strategy.

Tlie present study does not suffer from "A heavy dose of 'response bias"' (Scott and
Johnson, 1982, p.52), nor anonymity of responding firms, nor uncertainty of who
actually filled in the questionnaires. These are three major drawbacks that most
previous studies suffered from. Only one firm (Gist Brocades) did not wish to participate, because it was in the middle of a turn around. As a result there was a non-response
rate of less than 2 percent. Obviously, the firms could be identified, which gave the
possibility of cross-classifying the answers with other firm characteristics. Of course, there
is no uncertainty that the actual decision makers answered the questions. However, in
order to facilitate a high response rate and to improve the candour of the responses,
confidentiality of each interview was guaranteed. It is therefore not possible to disclose
any of the individual responses and only anonymous quotations can be made.
The interviews were conducted using a questionnaire with 52 'closed form' questions.
The questionnaire covered various subjects, not all of them will be reported here. The
remaining questions will be the subject of a separate paper. The interviews took
between one and a half hours and three and a half hours and the average time was little
more than two hours. All interviews were recorded on tape. Prior to starting the'official'
interviews the survey form was pre-tested in interviews with three financial officers,
including the former CFO of Philips Electronics. The parts of the stirvey that will be
reported here concern corporate goal and firm value, cost of capital and dividend
policy, target capital structure versus pecking order, determinants of capital structure
and the personal touch in corporate finance:

6.4 Corporate goal, firm value and financial policy
When adhering to the conventional non-instrumentalist - view in corporate finance,
assumptions play an important role in assessing the validity, or at least the domain. of
theories (see also section 2.4). Apart from the neoclassical hard core the most basic
assumption in corporate finance is that the goal of the firm is to maximize shareholders'
wealth «. This assumption is the umbilical cord that connects the two parts of financial
-

51 Part of these results were published in Cools (1991).

6) In the MM world, where agency problems are absent. maximizing the value of the firm is identical to maximizing shareholder's wealtii. When agency problems exist, however, this identity no longer holds and there are
many ways to increase shareholder wealth at the expense of other stakeholders, in particular bondholders, workers or society at large.
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econoinics: investments and corporate finance. If firms would not aim at maximizing
shareholders returns. it would be impossible to study the financial behaviour of firms
by analysing stock prices or market values. Announcement effects would be mere
unintended by-products of corporate financing decisions that tell us how the stock
market appreciated the decision, but they would be unable to help explain the
financing behaviour of firms in any way. Therefore, it is useful to investigate the goals of
the firms in oursample in order to assess this problem and to get a feeling for the agency
problems that exist between management. shareholders and other stakeholders of the
firm.

Maybe one does not even need questionnaires to assess that firms do not try to
maximize equity value. I would argue that the mere fact that. for example, leverage
decreasing exchange offers on average produce highly significant negative annotincement effects (cf. Masulis, 1980}, shows that firms do not maximize shareholder value
Cor, alternatively, financial markets are not efficient). If firms would maximize shareholder value. they would not choose to make such an exchange offer because they know
that it willlower their shareholders' wealth!
As a spin off, questions about corporate goals would also provide some evidence with
respect to the differences in corporate systems (cf. Moerland 1989a. 1992c). Moerland
distinguishes four corporate systems, among which the Anglo-Saxon and Germanic
(e.g. the Netherlands and Germany) countries. He argues that different corporate
systems have a strong impact on the disciplinary mechanisms in different countries.
Moreover, in section 5.2 it was argued that different corporate systems could also
account for international differences in leverage. One aspect of the different corporate
systems is that Anglo-Saxon firms are much more shareholder oriented than Germanic
countries. In addition, Moerland (1989a) argues that in continental Europe a more
'institutional' concept of the firm exists where firms do not solely act in the interest of
shareholders but also the interest of various other stakeholders are served. On the other
hand, in Anglo-Saxon countries, the 'corporate enterprise' is viewed as owned and
ultimately governed by shareholders, or as Rappaport (1986) puts it: "... the principle
that the fundamental objective of the business corporation is to increase the value of its
shareholders' investment is widely accepted ..." (p. 1). If Moerland is right, we should
find that maximizing shareholder value is relatively unimportant for Dutch firms. This
iii turn might also affect capital structure decisions. Consequently, the umbilical cord
between corporate finance and investments might just not exist. In that case we could
no longer use market prices to study corporate financial behaviour (market responses
to corporate actions then still can be studied, but merely to analyse the functioning of
financial markets, not that of corporations).
6.1 reports the primary goals of firms. The picture is clear, only 6% of the CFO's
say their firm aims at maximizing shareholder value ("We want to maximize the longterm return of our shareholders") 1. This result supports Moerland (19898, 1992c) and

Table

7) In a similar field study among the CFO's of the fifty largest Dutch listed corporations. Coots and I lovers f 1993)
report that che number of firms that aims at maximizing shareholder value has increased to 1096.
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indicates that agency problems between shareholders and management play an important role. The 8% that only aims at continuity are all firms that have had very low profits
or even losses in the recentpast and that are now struggling to survive. For them, profitable growtli is a luxury for future concern. The opposite is true for the 8% whose only
goal is profit growth. Each of these four companies have been very profitable over at
least the last five years and say they don't have to worry about survival. This suggests
that the goal of tlie firm is not stable and constant over time but is affected by the actual
position and performance of a company. The firms that say they aim at maximizing
shareholder value are significantly larger and more profitable than other corporations.
Clearly, profit maximization is the preponderant corporate goal for Dutch firms.
Although profit maximization might in some cases also increase the share price, there
are many itistances in whicli profit (an accounting concept) maximization destroys
value, of which Rappaport (1986) gives some good examples.
Table 6El

Primarygoalof Dittch corporations
Profit maximization, aimed at cont iIiuity

78%

Continuity

8%

Profit grl)·wtll

8%

Maximizing shareholder wealth

6%

'1-otal

100%

To obtain some additional information about the role of maximizing shareholder value
for Dutch corporations the CFO's were asked to give a hierarchy of their stakeholders.
Sucha ranking indicates whether Dutch executives view the shareholder as the owner
and principal of 'their' corporation. The answers varied from "We serve the interest of
our shareholders" to "Only the shareholder is of no importance" and "Shareholders.
yes, we serve them orange juice once a year". The results are reported in Table 6.2 and
show that only 8% of the CFO's say shareholders are the number one stakeholder of the
firm. Three of those four companies have a major shareholder who holds 50% or more
of the outstanding equity capital and thus controls the company. For these three firms it
is not surprising that the shareholder is considered number one. It also supports the
hypothesis that agency problems diminish in case of concentrated stock ownership. It
is surprising that two of the three CFO's that mention maximizing shareholder value as
the primary goal for the firm, do not consider shareholders to be the number one
stakeholder. One could have some doubt over the real significance of 'maximizing
shareholder wealth' for those two firms. This would leave only one firm (who has no
major shareholder) that really considers shareholders' interest of ultimate importance,
since it both tries to maximize shareholders' return and views the shareholder as the
number one stakeholder of the company.
Shareholders play no role at all or are ranked as the least important stakeholder for 38%
of the firms. These results again confirm the unimportant role shareholders play in the
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eyes of Dutch executives. Moreover. during the interviews most CFO's were not
hesitant to admit the marginal role of shareholders. Apparently, even the CFO, the
executive who is most involved with shareholders is not inclined to even pretend that
shareholders are the owners of the firm. This clearly illustrates the Dutch corporate

governance system in which shareholders are just one of many other stakeholders who
each try to get their piece of the pie. The position of the Dutch shareholder will certainly
be partly due to the very strong takeover defenses and institutional barriers which have
robbed the shareholder of Dutch corporations virtually all his voting power and control
over the company. Consequently, Dutch executives have no incentive to care much
about their shareholders' interest. Due to the risk of potential bias no question was
asked concerning the self-interest of topmanagement. Nevertheless, one of the CFO's
candidly remarked that management is, of course, the most important stakeholder:
"Executives also, of course place themselves as number one".

Table 6.2
Thenumberonestakeholderoftize jirm
No hierarchy

52%

Customers

22%

Ernployees

1496

Suppliers

Sliareholders
Total

4%

8%
100%

Table6.3
Reasons mentioned forfavollringa high stock price
A possible equity offering

70%

Protection against hostile takeover

34%

Using the stock to acquire another firm

30%

Performance measure

10%

Stock price is of no importance

1696

In spite of the relative unimportance of Dutch shareholders, a high share price could
nevertheless be of teinporary interest for Dutch firms in case of a public offering, when
divesting part of the company or when using the stock as means of payment when
acquiring a company. If high share prices would be important for Dittch firms because
of such 'instrumental' reasons. this would maybe mitigate agency problems to some
extent. Table 6.3 reports why high stock prices are considered important. Although 70
percent of the CFO's would like the stock price to be high because of a potential stock
issue. this percentage is not very informative as the number of seasoned equity
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offerings in the Netherlands is very low. Moreover, the 34% percent who favour a high
stock price to protect against a hostile takeover also indicated that the presence of
strong takeover barriers made the stock price less important.
A more important motivation to maximize the share price would be an executive stock
option plan. Cools and Hovers (1993) report that 56% of the fifty CFO's that were interviewed participated in a stock option plan. Somewhat surprisingly, for 16 percent of the
CFO's the stock price is of no importance whatsoever. Apparently, for these firms,
'being listed' has little significance anymore.

In order to properly understand the use of market values by management and to assess
the potential value of signalling, it is important to know whether, according to management, the stock is correctly priced. If the stock is not correctly priced, management
would be less inclined to set target debt levels in terms of market values and, in particular, if the stock would be undervalued, management might use capital structure or
specific financial instruments to signal the true value of the firm. Table 6.4 reports how
the CFO's view the pricing of their firm's stock. 88% of them say the stock is not
correctly priced and only one of them thinks it is overvalued. This suggests that firms
would not like to take financing decisions, e.g. setting target debt ratios or dividend
yields, based on market values. There also appears to be potential value for firms to
Signal their true value. Although, as we saw earlier, Pinegar and Wilbricht (1989)
reported that managers do not seem to deliberately attempt to signal their firms' true
value, Cools and Hovers (1993) find that for Dutch firms dividend policy is used by 32%
of the sample firms to signal the true value of the company. 98% of the firms believe that
the payment of dividends has informational value.

Table 6.4
Isyourfirm's stock correctly priced?
No, in general it is not

50%

No, there are short-term random fluctuations

1096

No, the stock is systematically undervalued

26%

No, the stock is systematically overvalued

2%

Yes

8%

No answer
Total

4%
100%

\Vhen issuing equity, not only the is stock price relative to the other Dutch stocks
important. but also tlie general level of stock prices or price/earnings ratios at the
Amsterdam Stock Exchange are important. 68% of the CFO's indicated that stock prices
in Amsterdam are too low relative to other exchanges. This supports Bennis and Van
Leeuwen (1992) who found that price/earnings ratios in Amsterdam are by far the
lowest in Europe. 70% of the CFO's thinks that the strong anti-takeover measures to
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some extent account for the low price/earnings ratios at the Amsterdam Stock
Exchange 8. 24% indicated they have no impact and 6% gave no answer. There is an
interesting 6% of the CFO's who say that antitakeover measures increase stock prices
(because shareholders would prefer Dutch firms to stay Dutch).

The relatively low price/earnings ratios in the Netherlands and the high percentage of
CFO's who say their stock is not correctly priced, could account for the relatively low
number of seasoned stock issues in the Netherlands. But should firms issue, in contrast
to the U.S., 72% of them would always choose a rights-issue. Interestingly, 64% of the
firms would prefer a normal 'U.S.' offering (not a fixed price, but issuing at market
price) but say the market would not allow them to do so.
Academics say, when capital structure decisions are being made one should try to
minimize the firm's cost of capital. However, do fi, ins themselves use the cost of capital
concept when taking financing decisions? Firms will probablyhave a reasonable idea of
the cost of debt since it is primarily a cash cost that has to be paid on a regular basis and
if they fail to pay interest and other obligations their creditors can ask for bankruptcy.
However, the cost of equity is not just a cash cost and firms who pay stock dividends
instead of cash dividends have no cash costs associated with equity at all. Surprisingly,
32% of the CFO's said that the cost of equity only consists of the dividend they pay! They
don't consider the return on equity which generates increases in stock price to be a'cost'
of equity. It should be noted, however, that part of this surprising answer might be explained by the academic jargon of talking about 'cost of capital'. Maybe managers don't
consider realizing a return on equity to be a 'cost' of equity. This was suggested by tlie
CFO who stated: "Ourcostof equity is just the dividend we pay. Internally, itissomething
different, then it's much more". On the other hand, those firms and managers who really
think that equity is'cheaper' than debt, are likely to make inefficient financing decisions.

As I mentioned in section 5.1, repurchasing shares is legally restricted to 10% of the
number of outstanding shares in the Netherlands. Moreover, share repurchase tender
offers never occur and most of the open market repurchases concern less than 1% of the
number of shares outstanding and are mostly done for stock option plans. Consequently. there is a direct link between capital structure and dividend decisions, holding
investment fixed. Firms would optimally be highly levered in the early stage. and then
become less levered over time as its earnings were retained to avoid the tax on
dividends. The CFO's were therefore asked about their dividend policy. It is characteristic of dividend policy in the Netherlands that dividends are not always truelly'paid' as
9
many firms offeraso called 'choice dividend' Shareholders can choose between a cash
payment or a roughly equivalent stock dividend. Usually the value of the stock dividend
is slightly higher than the cash dividend. this in order to stimulate investors to decide in
favour of the stock dividend. In addition. usually the stock dividend is not taxed at the
personal level which prompts private investors to choose the stock dividend.
result is also supported bv Kabir et al. (1993) who report sigilifican[ negative annouticement effects of
newly adopted anti-takeover measures by Dutch corporations.
8) This

9) Cools and ! lovers ( 1993) report that 40% of the firms iii their sample offer such
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In Table 6.5 the dividend policies are stated. All firms liave a well defined dividend
policy that is communicated to investors and 84% attempt to pay out a certain percentage of the firm's yearly profits. Dividend policy turns out to be a sticky matter. Only
when profits fall dramatically and for a longer period, the market'allows' firms to lower
the dividend payments. Firms try to avoid changes in dividends which may later have to
be reversed. Lintner's, by interviews motivated, behavioural model appears to offer a
good description of actual firm practice in the Netherlands. Besides, the stickiness of
dividends is partly relieved by the fact that most firms try to smoothen profits. 84% of
the firms try to smoothen profits in one way or another, 6% of the firms always tries to
boost profits and 10% claims they don't manipulate profits in any way. 70% of the firms
which manipulate profits are able to increase or decrease the reported profit between
10 and 20 percent relative to the most 'objective' figure to.

Table 6.5
I)ividendpolicyof Dutch jirins
Target payout ratio

84%

Stabilizing dividend payments

10%

Target yield

Inflation pills profit related real return
Total

4%

2%
100%

Table 6.6
TargetdividendpayoutratiosofDutchfirms
(payoutratioinpercentageofannualprofits)
25% - 30%

6%

-39%

30%

3196

40%

4096

50%

6%

80%

2%

l'otal

84%

*) Only those firms are included that accordi,ig to Table 6.5 try to

maintain a payout mtio

All firms state they are disciplined by the financial market to make explicit a certain
dividend policy and to decrease dividend payments only in case of structurally
changing expectations. For the 84% of the firms which employ a payout ratio, the
payout percentages are reported in Table 6.6. The mean payout is 39% and the variation
is quite low (standard deviation 8%).
10) Two CFO's even said they could manipulate reported profit up to 5096.
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The findings on dividend policy clearly show that, in spite of the fact that it is virtual
impossible to buy back shares, dividend policy cannot be used to change leverage. It
seems that firms are disciplined by markets to uphold a certain dividend policy. Tliis
finding is supported by the fact that 64% of the CFO's indicated that they would prefer
to pay lower dividends than they actually do. It seems clear. as was found by Cools and
Hovers (1993), that dividends have some signalling value and that Jensen (1986) seems
wrong when he states that only debt, but not dividends, can discipline management
and reduce free cash flows.

Table 6.7
Optimalcapitalstructure, the 50 target ratios
Target equity / total assets ratio

25-30%

4%

3096

8%

35%

10%

40%

22%

45%

6%

50%

2%
52%

Sid)total

Other leverage targets
equity / net worth

14%

equity + subordinated debt / total assets

12%

equity = 15% of total sales

2%

equity = 3 months salary payments

2%

equity / liquid assets ratio

2%

minimizing interest-bearing debt

2%

tlie lower leverage the better

2%

equity ratio depending on projects

2%

target interest coverage ratio

4%

oilly a pecking order

2%

Subtotal
No financingpolicy
Total

44%

4%
100%

Note: All targets are stated in book values.

The sticky dividend policy of Dutch firms and the virtual impossibility of buying back
shares has important implications for actual capital structures in the Netherlands. In a
way, it invalidates Myers' pecking order story, because even if firms would prefer internal over external financing, it would have no implications for capital structure decisions
as net profits determine the amount of internal financing. Profitability and investment
268

Cilapter 6

opportunities (either positive NPV opportunities or projects that merely increase
corporate wealth) determine the 'autonomous' changes in leverage. For example. for
profitable firms with few investment opportunities the actual debt ratio will be substantially lower than the target leverage rate (if there is any). There is one exception to this
'rule'. One firm in the sample is very profitable and does have growth opportunities, but
undertaking these growth opportunities does not involve serious cash outlays.
Therefore. this firm has no option but to have an extremely high payout ratio of 80%
(see Table 6.6).

6.5 Assessing the optimal capital structure
Capital structure theory talks about optimal financing policies and static trade-off
theories are concerned with optimal debt ratios. However, target debt ratios cannot be
observed and thus actual ratios are normally used as proxies in empirical work. Therefore, oiie of the two main questions in capital structure theory "Wliat is the financing
policy (capital structure) of firms?" can only be answered by putting this question to
CFO's. The otlier question: "What determines this financing policy?" has frequently
been studied in standard empirical work, but only a survey study can try to separate
causality from correlation.
The 50 CFO's were asked to indicate their corporate financing policy, if they had any.
The results are shown in Table 6.7. Apparently, establishing an appropriate corporate
debt policy is an important part of the firms' financial management process. On the one
hand the picture seems clear: 90% of the CFO's indicate tliat they have formulated some
target equity ratio or debt ratio, 4% aims at an interest coverage ratio and 2% exhibits
only pecking order behaviour. On the other hand, a variety of target leverage ratios is
being used. Equity over total asset is the most frequently used target leverage ratio and
is used by about half (52%) of the sample firms.

This observation has iinportant consequences for standard cross-sectional work on
capital structure. Only for these 52% of firms would it be appropriate to regress the
equity/total assets ratio on the various theoretical determinants of capital structure.
Although most other firms do have an optimal capital structure, it would not be useful
to perform the standard debt/equity regressions on these firms since target leverage
ratio or interest coverage ratio are not perfectly correlated with equity over total assets.
I could run some regressions and try to statistically 'explain' the variation in target
equity ratios for only these 26 companies. Normally, however, one does not know which
firms in the sample try to maintain the same leverage target and whicli firms employ
other ratios, if any. This might cause a serious problem for cross-sectional tests
(including the ones in chapter 5). It prevents the corroboration of those capital structure theorems that have pointed at some of the factors which really determine actual
financing decisions. For example, I found that 94% of the CFO's indicate that their main
motivation for formulating a leverage or interest coverage target was to avoid a situation of financial distress. Because costs of financial distress is the classic argument in
the balancing theorem, for all 94% firms their optimal capital structure should be
affected by various of the traditional theoretical determinants of leverage that are possibly related to financial distress (e.g. asset structure, business risk, size. profitability}.
In search of catisality

269

Although some theories of capital structure could point at some real world determinants of capital structure, these theorems might not be supported by empirical
evidence. In the statistical tests for all the companies in the sample capital structure is
measured by debt over equity, which, at least in my sample, is only correct for about
half of the companies studied.
The individual reasons for most of the firms that use different target ratios are quite
plausible. For example, the firms that relate the target equity ratio to salary payments or
sales are service industries that have human capital (which is not capitalized) and virtually no fixed assets and only some working capital. Therefore, they have no assets that
need financing, but they do want to have some'equity buffer' in case sales should drop
substantially for a short period of time. For all other firms a similar story can be told why
they do not use debt over equity as a target but some other measure that, in their case,
indicates more precisely the equity buffer they strive for in order to protect them from
financial distress.
The 6% of the firms that do not use a target financial ratio are two firms that have not
formulated any financial policy because they have always been very profitable and have
very low leverage ("Why should we care about it, financing has never been a problem
nor will it ever will be"). The third firm is the one that follows the pecking order. The
finding that 90% use some target equity ratio or debt ratio and oi7ly one company
employs a pecking order corresponds with the findings of Scott and Johnson (1982) but
seems in sharp contrast with the results of Pinegar and Wilbricht (1989) mentioned in
section 6.2. They found that 69% of the firms in their sample follow a financing hierarchy and only 27% seeks to maintain a target capital structure.

Although 66% of the CFO's answered that book values have no or very little value in
determining the value of the company, all of them (100%) indicated that capital structure should only be measured in terms of book values. 74% cannot name a reason
(except"Everybody uses book values'l, so why shouldn't we") why only book values are
appropriate for measuring capital structure and many even find the question "absurd"
or "difficult to understand". The remaining 26% say that market values are too volatile
to be used as a target measure.

All CFO's who seek to maintain a target capital structure indicate that there is a range
varyingbetween 5 and 10percentpointsunderand above thetargetsmentionedin Table
6.7. The existence of such a target ratio mngesupports the intuition of Myers (1984) and
the analysis of Fisheretal. (1989) asdiscussed insections3.8.cand 4.4.e respectively. The
CFO's mention two reasons for the existence of such a range: a) the target itself is the
result of a qualitative process and to some extent subject to personal judgement and b)
recapitalization costs can be substantial. Moreover, the existence of a range is also in
accordance with the finding of Pinegar and Wilbricht (1989) who reported that the
financing decision is the most flexible of all sources and uses of funds constraints.
11) Interestingly, the 34% that indicated that book values have some use iii determining the 'real' value of the
company. included all firms for wliich the book value exceeded the market value 11'obin's Q < 1)-
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In looking for industry effects for the target equity ratios. only trade companies have
statistically significant different leverage ratios. The 10% trade companies in the sample
have the lowest target equity ratios. Four out of the five seek to maintain an equity/total
assets ratio between 25% and 30% and the fifth aims at financing one third of its total
assets with equity. AlI five CFO's indicate that their relatively low equity targets are due
to the fact that they have large inventories that can readily be sold in case of a downturn
and that their business risk is relatively low.

Table 6.8

Therole ofinterest coverageratio
Importance of the interest coverage ratio
58%

Not important
"We just lc)ok at it"

Gil

24%

Maintain minimum level

Maintain target
Total

1296
]

00%

Importance of interest coverage relative to
target debt ratio
More important

8%

Equally important

/6%

Less important

20%

Not important
Total

56%

100%

68% of the CFO's say that one of the reasons for off-balance sheet financing is to
'improve' the balance sheet 12. This implies that shareholders and creditors would not
realize the effects of 'shortening the balance sheet' and would not take off-balance
sheet financing into account when looking at leverage ratios. Since it is very unlikely
that creditors and shareholders would not recognize the presence and impact of off
balance-sheet financing, the only intriguing explanation that is left is that they just
don't care. This assessment is strongly supported by an interview in "Het Financieele
Dagblad" with the CEO and owner (Albada Jelgersma) of a major grocery wholesale
company (Unigro) who was asked about his plans for listing his company 13. He states
12) 7'he impact of offbalancesheet financingcan be substantial and differs between firms. For example in case of
Ocd-van der Grinten all lease debtors are consolidated. This increases leverage since these lease contracts are financed with relatively niore debt than the other assets of Oce. On the other hand, DAF, when it was still listed,
had plit all here lease activities in a service company, DAF Finance, a 100% subsidiary which was not consolidated. Consequently leverage for DAF looked relatively lower than for Oce. Another wayof making leverage looking 'better' is to put all real estate in a separate company as Ahold has done (because also real estate is financed

with relatively much debt).
13)

Het Financieele Dagblad. 4 and 6 July 1992, p.3
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that he considers an 'improvement' (increase) of the equity to at least 30% of total
assets. to be a necessary condition for going public (the actual ratio was 25%) and
continues: "It should be no problem for us to realize that percentage by the end of the
year. We just use more offbalance-sheet financing. Sell fixed assets and than lease them
1 14
back. . It is puzzling that a firm states it really has to lower debt financing and simultaneously indicates that it will do so by. in fact. cooking the books. In any case, the
assumption of rational behaviour seems to go up in flames, as either the firm is acting
irrationally or apparently (future) investors will.

Table6.9
Costs/dangers oftoohigh leverage
equity

as

'buffer'

not relevant
lotal

96%

4%
100%

Table 6.10
Coststdangers oftoo low leverage
decreasing return on equity

80%

no danger

12%

not relevant
Total

890

100%

When the CFO's were asked why they do not want equity to be lower than the percentages indicated in Table 6.9,96% answered that equity serves as a buffer that protects
against financial distress. The initial problem associated with financial distress is the
loss of flexibility. Especially banks limit flexibility and financing then becomes a
constraint. The ultimate risk of (too) high leverage is, of course, bankruptcy and apparently bankruptcy is costly, especially personally, for shareholders and maybe also
socially. But before bankruptcy would occur, flexibility decreases because the additional
debt capacity becomes zero. Academics would say that the higher interest rate that has
to be paid in case of increased leverage only affects net profits but not the value of the
firm since, assuming fair pricing, it reflects the higher bankruptcy risk (see Stiglitz, 1969).
The CFO's, however, consider every increase of the interest rate as an extra'cost, 15

When profits are high, management is less concerned with the costs associated with low
equity. This might be somewhat surprising as the 'equity buffer' has to be set up when

14) This sort of transactions lowers total assets while the equity remains the same, or even increases if a paper
profit is realized. It results in an increase of the equity/total assers ratio. Another way in which I J nigro rubs up its
equity ratio is to very slowly write off goodwill over a period of ten years, while virtually all other Dutcli companies write off the goodwill directly from the conipany's net worth.
15) This is consistent with the fact that junk bonds have never become popular in tile Netherlands.
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profits are high. When a firm suffers losses the book value (and probably also the market
value) of equity decreases but investments still have to be made. Yet issuing equityat that
point is 'expensive', while banks are only willing to lend when leverage has decreased.

Not only when leverage is too high. but also when it becomes too low, it can be costly.
Table 6.10 reports the disadvantages or costs associated with (too) low leverage. The
20% of firms that do not see any 'danger' or never thought about this problem are all
firms which either have no target capital structure or whose actual debt ratio is substantially lower than the target and which are very profitable. Again, we encounter the
'rejection' of the MM propositions. Table 6.10 indicates that a decreasing (accounting)
return on equity is considered the preponderant disadvantage of (too) low leverage. MM
showed that when leverage decreases the return on equity should also decrease. Shareholders should not complain about this lower return since their risk has decreased
proportionally. Apparently, this is not how the wonderful world of financing works as
after a certain point only the return decreases but the risk no longer does, or at least not
proportionately, or as one CFO put it: "Having a leverage lower than 50% is like having a
double fire insurance; you have to pay a double premium but the return stays the same".

6.6 Determinants of optimal capital structure
In the previous section attention was paid to the first of two crucial questions concerning capital structure "What is the optimal capital structure of the firm?". In this section
the second question will be studied "What determines the optimal capital structure of
tlie firm?".

The analysis in tliis section extends the empirical tests in chapter 5, where statistical
techniques and proxy variables were used. Statistical techniques help to detect correlation, not causality and the use of proxy variables normally involves measurement error.
Alternatively, I will look for causality without measurement error in a very simple
fashion, namely to ask CFO's whether theoretical determinants affect their capital
structure decisions. Table 6.11 reports to what extent various determinants affect
capital structure decisions, according to the fifty CFO's.

6.6.a Busi,iess risk

In conformity with the findings in chapter 5, business risk is by far the most important
determinant of a target capital structure. 98% of the CFO's answered that business risk
negatively affects the target leverage ratio, and 18% indicates that business risk is
reflected in other factors, such as asset structure or profitability. The only firm that
does not consider business risk to affect financing decisions has been very profitable
over at least the last ten years, has very low leverage and is one of the two companies
that did not have an (explicit) financing policy (cf. Table 6.7) 1: When, besides business
risk, other variables were mentioned which affect capital structure, very often these
variables were proxying for business risk, in particular industry and asset structure.

16} Even one company that does not have a financing policy and the firm that follows a pecking order both state
that business risk would negatively affect financial risk.
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Clearly, the choices of business risk and financial risk are offsetting decisions. This result
supports the traditional view, but unfortunately the traditional view is pre-paradigmatic
and is not based on any theory. Alternatively, the negative impact of business risk on
leverage can be explained by different kinds of agency costs. One important agency cost.
that was often mentioned during the interviews is the reputation effect and personal
costs of bankruptcy for topmanagement. All workers. but management in particular,
have a badly diversified portfolio o f its human capital: 100% is invested in one company.
The fortune and destiny of executives is often connected with the fortune and destiny of
one company. Because of reputational considerations, bankruptcy can be personally
very costly for executives. For the market it can be very hard to assess whether bankruptcy was caused by bad management or bad luck. Moreover, very often executives

make considerable firm-specific investments in human capital that only pay off if they
a specific firm or a specific set of firms. If they would be forced to look for
another job, this investment would be wasted. Other workers, suppliers and customers
who have guarantees, etc. will also depend heavily on this one company. Consequently,
if the business risk is high stakeholders (the CFO and other executives in the first place)
will not be willing to add a lot of financial risk. Apparently, the costs of Haugen and
Senbet's (1978,1988) informal financial reorganization are prohibitively large.

work for

Note that when financing and investment decisions would perfectly offsett each other,
MM would be invalidated; empirically there would be no cross-sectional relationship
between equity betas and leverage.
6.6.b Asset structure
Table 6.11 shows that asset structure is an important determinant of capital structure.
The results indicate that the most important impact of asset structure on optimal
capital structure is the collateralizability of assets. This has a positive affect on debt
financing. Theoretically, however, various effects of asset structure on capital structure
can be distinguished. The two most important assets that affect debt financing are fixed
assets and inventories. When inventories are less fungible and the risk of getting
unmarketable increases debt financing is negatively influenced. Inventories could also
positively affect leverage, in two ways. Firstly, fungible inventories could readily be sold
in case of a slump (the same argument goes for the other asset part of the working
capital: debtors}. Secondly, high inventories (associated with low operating leverage)
are likely to be negatively related to business risk and therefore positively related to
leverage.

As to fixed assets, we have two opposite effects on capital structure. On the one hand,
fixed assets are positively related to business risk and thus negatively to leverage. On the
other hand, certain assets can be used as collateral (or be used for a negative pledge or a
positive/negative mortgage) to mitigate agency costs of debt financing (e.g. underinvestment and wealth expropriation) and thus encourage debt financing. Fixed assets
that are more closely related to business risk are firm-specific assets like plant,
machineries and equipment that have no alternative usage and have a relatively low
collateral value. Conversely, for example land, property and office buildings can be
more readily sold and have therefore higher collateral value which favours debt
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Table 6.11
Determinants ofcapitalstructure choice

(in thefirstcolumn theejfectofeachdeterminantonthetarget
debtlequityratioofthefirmisindicated)
Business risk
yes, directly and negatively

80%

yes, indirectly and negatively

18%

2%

no

Asset structure
yes, fixed assets have positive impact

78%

no

22%

Profitability
Yes,

positively

no

26%
74%

Firm size
yes, directly and positively

4%

yes, via business risk

8%
88%

no

Industry
yes,

(lirectly

yes, via business risk or asset structure

8%
74%

yes, especially for trading firms

6%

industry does not exist

4%

no

8%

Tax advantage of debt financing
yes,

important

3696

some importance

3096

no

34%

Pecking order behaviour, only in
realizing target debt/equity ratio
yes

8696

internal financing, external equity, debt

2%

only internal financing

4%

no

8%

financing. Such marketable assets also have less effect on business risk as they can
easily be rented or taken off the balance sheet through sale and lease back. But as we
saw in chapter 5, in the Netherlands debt consists mainly of bank debt and trade credit,
and only bank debt can be collateralized. Therefore, collateralizable assets should have
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positive inipact on long-term debt in particular, since long-term debt consists almost
exclusively of bank debt. This is supported by our findings in chapter 5, collateralizable
assets do not influence total debt (because the effect is ambiguous) but they do significantly affect long-term debt financing positively.
a

This analysis indicates that asset structure does affect debt financing but that the effect
is equivocal. One should look in more detail in order to disentangle the different effects.
In any case 'fixed assets' is too crude to proxy for theoretical determinants. This finding
induced me to use property, office buildings and inventories as proxy for collateral
value of assets in chapter 5 and, in contradiction to Titman and Wessels (1988) and all
other studies, exclude plant and equipment.

6.6.c Profitability
One quarter of the CFO's indicated that a structural, long term increase in profitability
would lead to a decrease of the target equity level. These 13 CFO's argued that higher
profitability would decrease the target equity ratio since the risk of financial distress
would also then diminish. However, in the cross-sectional analysis in chapter 5 profitability affected leverage significantly, but negatively. The difference between both
results is caused by the opposite effect of increasing profitability on actual and target
debt ratios. In the previous chapter actual debt ratios were assumed to proxy for target
ratios. However, especially in the Netherlands where dividends are sticky and shares
are not repurchased, increasing profits will decrease actual leverage in the absence of
investment opportunities, certainly in book value terms. Actual leverage will deviate
from the target debt ratios. What's more, they might even move in opposite directions.
Whereas iii the previous chapter a negative relationship between profitability and
actual debt ratios was found. in this chapter, when looking for causality, we find that
higher profitability affects the target capital structure positively. And again, business
risk is the underlying driving force since a higher (structural) profitability diminishes
the expected costs of bankruptcy.
The negative relationship between profitability and actual leverage. while the impact
on the target is neutral or positive, indicates that profitable firms lack good investment
opportunities. Apparently, the CFO's colleagues are not able to use the increased debt
capacity. This observation is supported by the fact that 20% of the CFO's say their leverage is too low. while only 6% would prefer a lower debt level. Moreover, liquid assets for
Dutch firms have increased from Dll 47 billion in 1983 to Dfl 110 billion in 1990. This
also indicates that firms are unable to find profitable outlets for their excess cash
reserves. However. Jensen (1986) would react that the excess liquidity might also be
very promising, since it suggests that firms do not invest all free cash flows in negative
NPV projects but keep the money in their pockets until a good opportunity comes
along. On the other hand. an even better thing to do would be to return the money to
the shareholders who could then find profitable investments elsewhere.

6.6.d Firm size
One of the three variables that had highly significant positive coefficients in the crosssectional analyses in the previous chapter was firm size. Large firms tend to have higher
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leverage. But it was not clear where firm size was proxying for. One might be tempted to
assume that size proxies for business risk as large firms may be more diversified and
thus be less risky. However, since the business risk of large Dutch firms was found to be
higher than for smaller ones, this explanation should be rejected. Instead, the relatively
lower costs of bankruptcy might explain the positive correlation between size and
leverage. In any case, one could only guess for the underlying causal relation. Moreover,
the panel data analysis strongly indicated that firm size was not a direct determinant of
capital structure but was probably related to an unobserved firms specific characteristic.

The panel data results are tellingly supported by the responses of the CFO's. Table 6.11
shows that only 4% of the CFO's consider firm size to be a direct (positive) determinant
of leverage and 8% answered that there might be an indirect relationship with corporate
financing. Overall, however, firm size is not considered to affect leverage. Some CFO's
tended to answer that large firms would indeed be higher levered, but that was always
because of the lower risk that large firms were supposed to have. Yet when it was

stressed that the question concerned the effect of firm size, ceteris paribits, only very few
thought there would be any impact on debt financing anymore.

6.6.e Industry
Table 6.11 shows that 88% of the CFO's consider industry to affect leverage. However,
74% indicate that industry in fact proxies for business risk. The two constituent parts of
business risk: revenues and operating leverage are both very industry specific. In fact,
the 6% that state that leverage is especially low for trading companies also view industry
as a proxy for business risk since the large and marketable inventories and lack of fixed
assets both lower that risk. Consequently one could say that in fact 80% of the CFO's
view industry as a proxy for business risk.
This result also relates to the finding in chapter 5 that not only total business risk but
especially systematic business risk has a negative effect on debt financing. Most agency
models suggest that it is total risk that matters in this context, for example because
bankruptcy as such would be personally costly for executives, irrespective if it were
caused by a recession or some 'unique' event. However, the fact that industry is
regarded such an important factor indicates that an important part of the business risk
is determined by the industry effect. This would be consistent with the strongly negative
effect of unlevered beta that was found in the previous chapter.

6.6.f Corporate tax advantage of debt financing
Most theories predict. and intuition tells, us that tax deductibility of interest seriously
affects leverage. The tax advantage of debt financing gives firms a yearly cash profit and
it is the only factor that induced MM to predict 100% debt financing as the optimal
capital structure. The question I asked to test this hypothesis was "Suppose interest is
no longer tax exempt, would that affect your target debt ratio?". One would expect all
CFO's (except those who do not pay any taxes) to give an affirmative answer.
Interestingly, 34% of the CFO's stated that the effect of such a policy change on their
corporate financing decisions would not be worth mentioning. For only two of those 17
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firms this answer was influenced by the fact that they had substantial non-debt tax
shields, in particular tax loss carryforwards and 'smart' international legal/tax
constructions. Only 36% would seriously lower their target debt levels if equity and debt
would be taxed equally on the corporate level.
One explanation might be the 'Miller world' that exists in the Netherlands, as was
discussed in chapter 5. However, only 4 CFO's indicated that the tax position of their
investors had any impact on their financing choices. In all four cases the firms had
major shareholders who owned more than 50% of the stock. This indicates that,
contrary to Hong Kong CFO's (see Kester and Chang, 1992} Dutch CFO's would not be
aware of clientele effects.

The relatively weak effect of taxes on capital structure choices again indicates the
preponderant importance of risk on the target debt ratios. Decreasing return on equity
and excess liquidity are considered more important disadvantages of low leverage than
the loss of cash tax benefits, in spite of two Nobel prices for Modigliani (1984) and Miller
(1990).

6.6.g 'Pecking order behaviour'
When following a pecking order the actual leverage ratio that emerges is determined by
profitability, dividend policy and growth opportunities. Table 6.7 indicated that only
one firm follows a pecking order hierarchy instead Ofseeking to maintain a target capital structure. However, there are several ways to maintain a certain capital structure.
Firms can vary their dividend payments, issue debt, redeem debt, issue equity, sell
assets, buy back stocks, etc. Table 6.11 shows that in trying to maintain their target
capital structures. 86% of the firms follows the pecking order in attempting to realize
that goal. They start by retaining earnings, but the dividend policy is given as we saw
earlier. Consequently, the amount of retained earnings is determined by the firm's
profitability. If additional capital is needed Dutch firms will borrow until they reach
their maximum debt level. Interestingly, after having spent all internal funds one firm
would issue equity before going to a bank. The reason was that the CFO thought equity
financing was cheaper than borrowing, because of the high price/earnings ratio of his
stock Since in Hong Kong price earnings are relatively high, the behaviour of this
Dutch CFO might be consistent with the finding of Kester and Chang (1992) that Hong
Kong firms in general express an aversion to debt in favour of common stock.
17

.

Based on these results, one might say that the skirmishes between pecking order and
static trade-off theories come to an end (at least for Dutch firms, with these CFO's, at
the moment I visited them). Firms seek to maintain a target capital structure and in
trying to do So they'use' Myers pecking order. In addition, 56% of the CFO's indicated
they would deviate from the pecking order in case of an acquisition where they could
pay for the acquired firm by issuing new shares. These CFO's preferred paying with
shares instead of cash money. This suggests that these 28 CFO's think their stock is

17) He even showed me the exact calculation he uses to determine his cost of equity and debt (bilt he forgot that
his high P/E also reflected the substantial growth expected by the market).
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overvalued However, another explanation might be that they prefer to keep as much
cash as possible in order to have free cash flow with which to maximize corporate
wealth and avoid the disciplining of the market.
6.6.h Interest rate a,id stock price expectations and issuing costs
Table 6.12 shows to what extent interest rate expectations and stock price expectations
affect financing decisions. 92% of the CFO's take into account tlie actual and future
interest rates when borrowing money. Maybe the most surprising result is that these
92% implicitly believe financial markets (at least with respect to interest rates) are not
efficient and that these CFO's can beat them.
Table6.12
Theroleofinterestrateand stockpriceexpectations
Do expected interest rates affect financing decisions?

Only with respect to maturity choices

80%

Only when putting money in the bank

12%

8%

No
Do stock price expectations affect financing decisions?
Yes,

when choosing between debt and equity

8696

Not relevant

8%

No

6%

The fact that 86% consider the price of their own stock when choosing between debt
and equity is less surprising, as they are supposed to have inside information on the
future cash flows of the firm. This also supports Marsh (1982) and others who found
that firms try to time their stock issues. Moreover, this lends support to the fact that
firms don't set their capital structure targets in terms of market values. If firms would try
to maintain a target market value debt ratio they would have to issue equity when stock
prices are low and repurchase shares when stock prices are high. When markets are
strong form efficient, CFO's would not care and issue anyway. However, when CFO's
possess better information they will be reluctant to issue when the stock price is 'low'
since chances are that he 'knows' that the stock price it too low.
Sometimes it is argued that flotation costs might affect debt/equity choices and also
explain why small firms would be more reluctant to issue equity as flotation costs are
relatively higher for them. None of the firms say that flotation costs would ever prevent
a stock issue. Issue decisions are based on other considerations. Nevertheless, three of
the four smallest firms in the sample indicate that these costs are (too} high. Instead of
flotation costs, 94% of the CFO's indicate that the dilution effect is the most serious
disadvantage of issuing equity!
18) One of the CFO's remarked: "I don't want to have leverage below 50% since that would show management's
incompetence because we would apparently not be capable of finding good investment opportunities".
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6.6.i Personal touch

My interviews had a 'behavioural ending'. Financial economists assume that firms act
rationally and personal preferences do not influence corporate financing decisions.
The CFO is a true specialist in the executive committee and although important financing decisions are joint decisions of the whole committee, a self-respecting CFO will
ultimately try to determine in most cases how the firm is to be financed. If financing
decisions would be strongly affected by the personal preferences of the CFO and not by
the characteristics of the firm and financial markets, financial economists had better
leave the analysis of corporate financing decisions to psychologists, sociologists and
maybe even philosophers.

The extent to which CFO's themselves say that psychology and personal preferences
seriously affect corporate financing decisions is reported in Table 6.13. Not only
rational calculations but emotional and personal considerations also affect target debt
ratios, dividend policy, the choice of the bank, or choosing between issuing straight
debt, common stock, preferred stock or convertibles. Especially the impact of the
character of the CFO is an unpleasant confirmation of a financial economist's most
anxious feelings ("I just don't like convertibles", "I always hated warrants", "Financing
is not determined by the business but by the individual personalities", "I prefer to do
business with people I personally like").

Table 6.13
Corpomte finance,economicsor psychology?
Do psychology and emotions affect financing decisions?
Yes

88%

No

12%

Do the personal preferences of a CFO serioitsly affect
corporate financing decisions?
Yes,

strongly

30%

Yes

32%

To some extent

28%

No

10%

It should be noted that the impact of personal and emotional factors might be less than
suggested by these results. Firstly, the corporate culture of each firm will make a
preselection of persons who might and those who will never make it to the financial top
in a certain company. Secondly, the questions were so broad and general that no
specific conclusions can be drawn. Third, even if the personalimpact of a certain CFO is
relatively small, he might not say so because then he would admit that it really doesn't
matter whether he or somebody else occupies his chair and makes decisions on corporate financing.
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But the least we can infer from these findings is that a financial economist might not be
able to put the whole capital structure puzzle together all by himself. They might need
some help from psychologists or other behavioural scientists, not only because each
firm is to some extent unique but also because "firms don't exist, people do".

6.7 Coda
In this chapter I extended the empirical tests of capital structure choice that were
presented in chapter 5. By interviewing Chief Financial Officers the analysis took an
'internal view' which allowed me to add to the regular empirical work on capital strlicture, by looking for causality, mitigating statistical measurement errors and using
insider data.

Although, froin a general viewpoint, Winston Churchill was right when he said that "it is
hard to look further than you can see", the main purpose of the current chapter was to
'make the invisible observable'. The 'external view' taken in the previous chapter did
not allow me to observe or verify several important features, or answer questions like: a)
did the statistical correlations represent causal relationships? b) did I select the right
determinant for each theorem? c) did the proxies measure the determinants of capital
structure without error? d} what is the optimal capital structure of firms (as opposed to
the actual one that was used in chapter 5) and e) to what extent do Dutch firms try to
maximize shareholder wealth and what seem to be important agency problems. By
talking to Chief Financial Officers about their capital structure choice, I was able to give
an answer to these questions.
Fifty CFO's were interviewed who were responsible for the financing decisions of 84% of
the market value of all Dutch non-financial corporations listed at the Amsterdam Stock
Exchange. The interviews were confidential and the non-response rate was less than
2%. Of course, no method is perfect, and there might also be some drawbacks in using
interviews as an empirical technique. Still, as pointed out in section 6.1, these disadvantages seem to be limited in this case.

Although the focus of the analysis was on capital structure choice, some other aspects
of financial policy that affect capital structure were also considered. A basic assumption
in corporate finance says that firms aim at maximizing shareholder value. Although the
modern instrumentalist methodology says that the realism of assumptions is not
important, we saw in chapter 3 that in capital structure work it is. The realism of
assumptions is transferred to the validity of a certain theorem. Hence. if firms don't try
to maximize the value of the firm, this could help uS to explain why theory not always
fully explains reality. I found that Dutch firms allegedly do not maximize shareholder
value. The existence of strong takeover barriers in the Netherlands in particular seems
to cut through the umbilical cord which ties the behaviour of managers to stockholders'
interest. Of course, maximizing profit sometimes helps in maximizing value. Yet there
are many cases in which maximizing accounting figures differs from maximizing cash
flows. Furthermore, evidence was presented that indicated the existence of a sticky
dividend policy, caused by the disciplining of the market. This leads to a direct link
between profitability and capital structure.
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The results show that optimal capital structures exist. 90% of the CFO's try to maintain a
target equity ratio or debt ratio. Pecking order behaviour is only followed in trying to
realize such a financial target. Consistent with the findings in chapter 5, the preponderant determinant of capital structure is business risk. Operational and financing choices
are offsetting decisions. In accordance with one side of the balancing theorem,
expected costs of financial distress cause firms to stay away from (too) high leverage.
Loss of reputation and of perk consumption by topmanagement. the declining sales,
and agency costs that are imposed on the firm by non-capital stakeholders (see Titman,
1984) all seem to be important elements of bankruptcy costs. However, at the other end
of the balance tax reasons are not found to be the main argument to avoid (too) low
leverage. Instead, the low return on equity appears to be the main reason for debt
financing. The fact that the risk of equity should be proportionally lower when leverage
decreases does not seem to be relevant: "Having a leverage lower than 50% is like
having a double fire insurance; you have to pay a double premium but the return stays
the same" (a CFO).

In the previous chapter the results showed that leverage increases with firm size and
decreases with profitability. When looking for causal relations, both results turn out to
be misleading. The field research showed that firm size as such does not affect leverage.
At best, it might only be a very indirect measure (proxying for e.g. lower total risk caused
by diversification). The problem with profitability is that actual debt ratios are not a
proper proxy for optimal debt ratios. The statistical analysis in chapter 5 indicated that

profitability had a negative impact on actual debt ratios. However, the interviews
indicate that for a majority of the firms, a structural increase in profitability is not a
determinant of optimal capital structure and in some cases it has a positive impact on
debt financing. With respect to other determinants (especially industry and fixed
assets) that influence target debt financing, the underlying force is business risk.
Regarding fixed assets. also the collateralizability appears to be important as well.
My interviews had a 'behavioural ending'. Financial economists assume that firms act
rationally and personal preferences do not influence corporate financing decisions. Yet
if financing decisions would be strongly affected by the personal preferences of the CFO
and not by the characteristics of the firm and financial markets, financial economists
had better leave the analysis of corporate financing decisions to psychologists, sociologists and perhaps even philosophers. My findings indicate that. to a certain degree.
corporate financing decisions are influenced by personal preferences and emotions
(e.g. "I always hated warrants", "I prefer to do business with people I personally like", "I
just don't like convertibles", 3 CFO's). What we might infer from these findings is that
financial economists aren't capable of putting the whole capital structure puzzle
together all by themselves. They could do with some assistance from psychologists or
other behavioural scientists, not only because each firm is unique up to a point but also
because "firms don't exist, people do".

In conclusion, there is the question of whether fieldwork that was presented in this
chapter has added to capital structure research? I think it has. Although no method is
perfect, it has mitigated, and even solved, some of the problems that we encountered in
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the more standard statistical tests that were performed in chapter 5. In some areas (e.g.
the effect of business risk) the results from the previous chapter were strengthened, at
other points (e.g. the impact of profitability and firm size) measurement errors were
mitigated and insider data appeared to be very useful. In general, the number of steps
that has to be taken in the process of empirically testing capital structure theorems is
much smaller in case of such field work as compared to standard statistical tests based
on public information. The testing is more 'direct', which in some respects reduces the
possible number or errors. A major consequence, moreover, is that the problem of
theory immunization (see sections 2.7. and 4.1.A) could be seriously reduced.
Obviously, field work has to be done in a very careful manner also, and time. both on
the part of the researcher and the CFO. has to be available.
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Table 6.14: The Chief Financial Officers luho were interviewed

Jhr. Drs. P.C.W. Alberda van Ekenstein
Drs. C.B. Alberti

KLM

Dr. M. Albrecht and Drs. P.F. Brouwers

Hoogovens

Drs. J.B.H.M. Beks RA and Drs. J.L. van Oordt
Dr. S. Bergsma
Ph. A. Betsch
G.C. Biesbroek RA
Drs. R.W.J.M. Bonnier RA
H.A.D. van den Boogaard and E. F.B. Heuver
Drs. C.I. Brakel
Drs. B.C. Brix
P.M. van den Broecke and G.C. van der Wouden

Heineken

Drs. J. Brouwer

W.T.J. Dijkman RA
G.C. Dohmen
Ir. D. van Dordt
Mr. R.A. Fokma and Drs. R.N.M. Siepman
Drs. F.J. Frank
Drs. J.H. Goris and Drs. P.E.J. Boost
Ir. J.G. Haars
Drs. R.F. Hendriksen RA and Mr. R.R. Hendriks

Hetzenauer
Drs. C.H. van der Hoeven
Drs. J.G. ten Hoonte
F.

J.

Janssen

Elsevier

Akzo

Hagemeijer
VRG-Groep

KNP
RAVM F Stork
Wolters Kluwer

Hunter Douglas
NBM-Amstelland
Buhrmann-Tetterode
Volker Stevin
Volmac
van der Giesen-de Noord
Internatio-Miiller

CSM
Philips
Boskalis
Van Ommeren Ceteco

Tulip Computers
Ahold
KBB
Content Beheer

A. delong

OPG

P.

Econosto

Korpershoek

Drs. R.B. Lenterman RA
R.M. Lubbers
Drs. H.J.A.F. Meertens

Prof. Drs. H. Meij RA and Drs. W.C.J. Angenent RA
Drs. H.H. Meijer RA and Drs. LA. van der Heijden
C.G. Mes
E.J. Nederkoorn RA
Drs. J.F.A. van den Nieuwenhuyzen
C. Oosthuizen
R.C.H. Pleijers
Mr. F.P. Polman RA
Drs. A.L. Rasterhoff
Drs. F.H.M. de Ruijter
Drs. A.N.G. Ruis RA
Drs. D.J. Schoenmaker
Mr. D. Sinninghe Damstt and Drs. P.L. Beijnes
Mr. A.P. Timmermans
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Nedlloyd
Hollandia Kloos
Oc6-van der Grinten
Unilever
DAF
Frans Maas
Fokker

Begemann
\Vessanen

Sphinx
Borsumy Wehry

Koninklijke/Shell Groep
Van Besouw
Schuitema

Twilnstra Gudde

HBG
DSM
Chapter 6

C.J. Valkenaars RA

Gamma

Drs. G. Verhagen RA en Dr. S.D. Eikelboom

Pakhoed

Dr. H.C. Verlage
J. Versloot RA
P.H. van der Vorm and A. Joosse
Ir. R. van Yperen

Grasso

Center Parcs
H.E.S. Beheer
Beers

The following persons were interviewed prior to tlle 50 Cliief Financial Officers and also
gave valuable comments on the questionnaire:
Dr. E.A. Elbertse
Drs. A.G. Jacobs
Drs. P.I.M. Linnenbrink
Drs. J. Zantman
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VNO
Nationale-Nederlanden
AMEV
Philips Electronics
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Final coda, concluding remarks

"... showi,ig what doesn't matter can also show, by implication,
what does."
Merton Miller, 1988

"

How do firms choose their capital structure?", that's the question. In 1958, the later
Nobel prize laureates Merton Miller and Franco Modigliani (hereafter, MM) launched
the neoclassical theory of capital structure and their answer was: capital structure
choice doesn't matter. They showed that firms cannot create value by making clever
financing decisions. On the other hand, financing decisions are important to firms.
Substantial resources are devoted to financing activities, intelligent people stafftreasury
departments and, last but not least, Chief Financial Officers want us to believe that for
every firm there exists some optimal capital structure. Well then, is it possible to reconcile the MM irrelevance theorem with the actual financing behaviour of (Dutch) firms?
I started off analyzing the structure and development of the impressive body of work
that financial economists have produced since 1958. The main theoretical and empirical results on capital structure were reviewed that have tried to restore harmony
between theory and practice. Subsequently, I presented two own empirical studies.
Their aim was to test various theorems and to analyse the factors that determine major
financing decisions of Dutch listed firms. The first empirical study was a statistical
analysis of publicly available data, whereas the second concerned an interview study
among fifty Chief Financial Officers.

In order to analyse the structure and development of thirty-five years of capital
structure research (hereafter, the MM programme), I needed a metatheoretical framework. In chapter 2 this empirical-philosophical metatheory is constructed. First,
rigorous Popperian falsificationism, Kuhnian paradigms and scientific revolutions,
Lakatosian research programmes, McCloskey's rhetoric of economics, Klamer's
postmodern analysis and Hamminga's Programme of Economic Theory are assessed as
to their usefulness for capturing the essential elements of the MM programme. Since
none of these analyses fully passed the test, I created my own, tailor-made, metatheory,
inspired by Lakatos, Hamminga and postmodernism. This metatheory enabled me to
structure a review of the literature in chapter 3 and give it a more readily intelligible,
more constructive pattern.
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The MM irrelevance theorem was proved under a specific set of assumptions, the socalled'MM-world'. The'rule of the game' of theory development since 1958 has been to
relax MM assumptions in order to get a better understanding of real financing
decisions. One basic strategy was to relax MM conditions in trying to obtain more
plausible theorems. The other main strategy attempted to relax MM conditions without
changing the basic MM theorems. For example Stiglitz (1969) has proved that also in a
world with risky debt capital structure is irrelevant. Both research strategies have led to
two categories of theorems. Until the agency era started in 1976, everybody in the MM
programme worked on one of the three encompassing theorems. Basically, encompassing theorems incorporate all previous theorems. Encompassing theorems are of a
typical modernist nature. The modernist world view, inspired by Descartes' 'Cogit ergo
sum' and by Hume, believes in the power of empiricism and the emancipation of
human reason. Modernist science can be described as cumulative, goal-oriented and
looks for final solutions.

By definition, MM irrelevance is the first encompassing theorem, introducing arbitrage
reasoning in corporate finance. The second encompassing theorem was also created by
MM (1958), when they introduced corporate taxes and 100% debt became the optimal
capital structure. For economics as a human science, that studies the actual behaviour
of people (and firms), this has probably been one of the most 'absurd' theorems it
has ever produced. In the 1960s and 1970s the third encompassing theorem was
constructed when bankruptcy costs were introduced. For the first time, the MM
programme produced a plausible theorem since it explained an interior optimal capital
structure, balancing expected bankruptcy costs and the tax advantage of debt
financing. By also relaxing the assumption of no personal taxes, Miller (1977) presented
an interesting analysis that changed the balancing theorem back into the MM irrelevance theorem.
After Jensen and Meckling (1976) introduced agency theory into the MM programme, a
kind of postmodern turn marked the end of ever growing, all-encompassing
knowledge. Since the late seventies most papers unfolded mere possibility theorems,
each telling "one of many possible stories about corporate finance depending on the
specific assumptions of the model and Ithe possibility theorems} may not follow in
other contexts" (Myers and Majluf, 1984). Clearly, corporate finance was turning away
from final solutions', as Lyotard would have put it. An editorial in one of the leading
journals even stated that some of these possibility theorems are "irrelevant to understanding the world" (Journal of Financial Economics, 1989). It is almost as if since the
early eighties scientific knowledge is in a sense decreasing, as existing certainties are
questioned: "...at present we do not even understand very well the key distinguishing
features of debt and equity ..." (Hart, 1991). Still, by relaxing yet another assumption,
some possibility theorems provide quite plausible and illuminating insights, for
example: Myers' (1977) underinvestment problem, saying that debt financing prevents
some positive NPV projects to be undertaken; Titman's (1984) argument that expected
liquidation costs imposed on non-capital stakeholders cause substantial agency costs;
Myers and Majlufs (1984) rationale for a financing pecking order (internal financing,
debt, outside equity. respectively); Jensen's (1986) free cash flow story, stressing the
...

'
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disciplining function of debt financing. Some other possibility theorems seem less
likely to give us a better understanding of real world financing phenomena.
What was the driving force underlying the development of the MM programme, what
motivated the search for new theorems? According to the official modernist methodology the results of empirical research should guide theorists. Empirical falsification
and corroboration of theorems should indicate the roads of scientific progress.
However, according to my unilateral independency thesis, On the one hand, capital
strilcture theories seem to be immune to empirical falsification. Verification is the
guiding principle, theorems are seldom falsified. Moreover, in theoretical papers little
or no reference is made to empirical results. At best, theorems are based on plausibilism
and on econoillic intuition. On the other hand, empiricists appear to have no option
but to test theorems. At least since the early 198Os, they have not been allowed to go Out
and look for any empirical regularity they can find.
How does the immunization strategy of theorists work? Of the five elements that were
mentioned in section 2.7, one important element is illustrated throughout chapter 4,
when reviewing the empirical literature t. When translating a theoretical model into a
testable econometric one, many steps and choices have to be made. It was shown that
the far greater number of those steps have to be taken by the theorists. Only rather
imprecise empirical regularities are. sometimes, briefly discussed in theoretical papers.
If empiricists have to make all the consecutive choices, theorists can defend their
theorems by attacking every one of the empiricists' steps. Yet it never gets that far.
When no empirical support, or even contradicting evidence, is found, empiricists
blame themselves and look for excuses why they did not succeed in corroborating the
theorems that were tested (some of the favourite excuses are measurement error,
simultaneity, specification failure and spurious correlation).

In chapter 4 different categories of empirical studies passed in review. Each category
used a specific statistical technique. Most of the studies on industry effects indicated
that inter-industry differences in leverage do exist. Some patterns that could tentatively
be inferred were that leverage seems to be positively related to: the amount of fixed assets; conversely, low amounts of intangible assets; low business risk; high numbers of
low-skilled workers (low investments in firm-specific human capital); regulated industries. Models that study the corporate financial behaviour of partially adjusting to longrun financial targets are based on tlie so-called stock-adjustment model: costs of adjustment (e.g. recapitalization costs) are balanced against the costs of being out of equilibrium (e.g. too many expected bankruptcy costs). These studies present evidence that
firms do set long-run targets. This would suggest that, indeed, firms have some optimal
capital structure in mind that they attempt to maintain. Also evidence was discussed

that optimal capital structure ranges exist, generated by costs of issuing securities. Even
small recapitalization costs cause the firm to delay restructuring wliich leads to wide

1) The five elements were: 11 producing obviously irrealistic theorems (e.g. 100% debt) 2) the role of plausilibity
little references to empirical work 4) enipiricists have to lake five out of the sixsteps of translating a theoretical
model into a testable econometricd one 5) the very existence of possibility theorems.
3)
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swings in the debt ratio. Most of the studies that analysed the issuing choice between
long-term financing instruments, in particular debt and equity, performed quite a lot of
data-mining. That makes their results difficult to interpret. Nevertheless, one finding
that is common to all papers is the timing of issues. When stock prices are relatively
high equity tends to be issued, and debt is chosen when stock prices are low. By separating tax shields that only lower the average tax rate (e.g. investment tax credits) from
those that also lower the marginal rate (e.g. tax loss carry forwards) MacKie-Mason
(1990) showed that debt financing at the margin varies positively with the effective
marginal tax rate.

The kind of empirical work that is most related to my study of Dutch capital structures
choices in chapter 5 are multivariate cross-sectional tests. Essentially, for a crosssection of firms, a leverage measure is regressed on a number of theoretical determinants o f capital structures. Unfortunately, most studies that were passed in review used
different time periods, different countries, different samples per country, different
methodologies, different determinants, different measures of leverage, different
proxies, etc. This reinforces the immunization of the theorems that were tested and
complicates the comparison of the mutual differences. Nevertheless, out of the
diversity of sometimes conflicting evidence some stylized facts can be distilled. With
some caution one could say that the cross-sectional studies that were discussed
generally indicate that leverage seems to increase with fixed assets and decreases with

volatility (business risk), R&D expenditure, bankruptcy probability, profitability,
uniqueness of the product, and non-debt tax shields that marginally affect the firm's tax
rate. For other non-debt tax shields, managerial equity ownership and size, the
evidence seemed mixed.

After having critically analysed the theoretical and empirical work on capital structure
from the sideline as it were, in chapter 5 I engaged in the empirical work myself. The
results of a cross-sectional and panel data analysis of capital structure of Dutch listed
firms were presented. The robustness of empirical findings for U.S. firms was evaluated
in the context of some institutional differences between both countries. Regarding the
average level of debt financing for the Dutch corporate sector, it was reported that
leverage in the U.S. and U.K. is lower, whereas in most European countries and
especially Japan debt financing is higher. I have argued that these discrepancies could
be partially be accounted for by differences in corporate governance systems and the
role of banks in the various countries.
The cross-sectional results indicated that leverage increases with size and decreases
with business risk and profitability. Collateralizable assets have a positive impact on
long-term debt financing and non-debt tax shields had an unexpected positive effect on
leverage. When using the panel data structure of the data, however, and controlling for
unobserved firm-specific effects, especially the impact of firm size on leverage became
statistically insignificant. This suggested that size is not a direct determinant but that it
proxies for other, unobserved, factors. This conclusion was strongly supported by the
field analysis in chapter 6. Simultaneously, I studied some of the excuses why theorems
are seldom refuted and why differences between the results of empirical studies exist.
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Leverage measure and statistical technique had a strong impact on the outcome of the
tests, whereas the results were significantly influenced. statistically, by the time period
that was chosen. The influence of proxy choice was different for each determinant. In
particular, the measurement error for firm size and profitability seemed small.

In spite of the 'clear' results and the careful analysis, even the significant and seemingly
convincing results that I found were based on statistical correlation (virtually any
regression coefficient can become statistically significant when increasing the sample
size}. Moreover, there are no statistical tests readily available for selecting the right
determinant for each theorem or for choosing the best proxy for measuring a
theoretical determinant. Ultimately, we are searching for causal relationships that
affect fiiiancing decisions, not statistical ones. In order to double-check the econometric results presented in this chapter and to get some grip on the causality of those
relationships, I ventured outdoors and interviewed the Chief Financial Officers of fifty
Dutch listed firms. That allowed me to take an 'internal view' and use insider data. For
example, in the statistical analysis actual debt ratios were used as proxies for the target
debt levels, whereas the field study enabled me to observe the real target debt ratio.

I found that Dutch firms don't aim at maximizing shareholder value and shareholders
are not the number one stakeholders. This behaviour appears to be related to the
existence of strong takeover barriers in the Netherlands. It partially cuts through the
umbilical cord that ties the doings of managers to stockholders' interests. Given the
important role of assumptions in capital structure theory, the secondary role of
shareholders could help explain why theory has not yet succeeded in grasping all the
intriguing facets of corporate finance. Although shareholders of Dutch corporations
seem to play the second fiddle, dividend policy appears to be sticky. This causes a direct
link between profitability and capital structure, and explains the negative relationship
between leverage and profitability that I found in chapter 5. Optimal capital structures
do exist. 90% of the CFO's tries to maintain some target equity or debt ratio. In accordance with theory, firms want to avoid high leverage because of expected bankruptcy
costs. caused by loss of reputation and perk consumption by topmanagement,
declining sales, and agency costs that are imposed on the firm by non-capital
stakeholders. At the other end of the balance, however, tax reasons are not found to be
the main argument to avoid (too) low leverage. Instead, the low return on equity
appears to be the main reason for debt financing, in spite of the risk that should be
proportionally lower: "Having a leverage lower than 50% is like having a double fire
insurance; you have to pay a double premium but the return stays the same" (a CFO).
The search for causality in chapter 6 affected some of the statistical relationships that
were found in chapter 5. For example, profitability now has a negative effect on target
debt levels, if any; firm size is no direct determinant of capital structure choice; pecking
order behaviour is only followed in realizing the target debt level. On the other hand,
business risk is the ultimate determinant of capital structure: operating risk and
financing risk choices are offsetting decisions. Most other determinants affect leverage
via an effect on business risk. I concluded my interviews with a few behavioural queries.
The results indicated that corporate financing decisions are influenced by personal
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preferences and emotions (e.g. "I always hated warrants", "I just don't like convertibles"). What we might infer from these findings is that financial economists might not
be able to put the whole capital structure puzzle together all by themselves. They might
need some help of psychologists or other behavioural scientists, not only because each
firm is unique to some extent but also because "firms don't exist, people do".

After finishing my wanderings through the wonderful world of corporate finance. did
we come away any wiser? Or were my peregrinations an end in itself? It is an illusion to
get to the bottom of the human mind, grasp all man's motives, and understand his
financing behaviour in all its intricacies. Therefore, I welcome the postmodern twist in
corporate finance, that makes it 'turn away from final solutions'. Until a revolution
occurs and the MM programme is overthrown. there is not much harm in creating
possibility theorems, as long as their pretention is right: telling a possible story. More
importantly, however, they should try to indicate the interrelationship with other
stories, discuss more precisely their empirical implications and in which contexts their
stories would apply (Stuart Myers has set a good example). Along these lines, theorists
could try to loosen their immunization strategy. In addition, there are issues that deserve more attention still. in particular the differences between bank debt. trade credit
and traded debt, control elements of financial decisions, the impact of institutional
settings and the behavioural or even psychological aspects of corporate financing
decisions. As to the empirical work, I wonder if the future lies in scrutinizing large crosssections. the problem of disentangling different theoretical effects might simply be too
difficult. The more promising avenues may be, in general, to concentrate on changes
(taxation, regulation, new securities, etc.); look at international differences and
analyzing them more precisely in terms of institutional dissimilarities and corporate
governance structures; perform in-depth analysis of specific events or situations, much
along the lines of the so-called clinical studies. In any case, confronting (meta)theory
and practice seems a sensible Way to deal with capital structure choicesz

2) Perhaps management
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consultants could play a stimulating role in joining theory and practice.
Chapter 7

Nederlandse samenvatting
De vermogensstructuur beslissing: een confrontatie van (meta)theorie,
empirische tests en de meningen van topmanagers
"Hoe bepalen ondernemingen hun vermogensstructuur?", dat is de vraag. In 1958 hebben de latere Nobelprijs laureaten Franco Modigliani en Merton Miller (hierna, MM) de
grondslag gelegd voor de neoklassieke vermogensstructuurtheorie, en hun antwoord
was: onder bepaalde veronderstellingen is de keuze van de vermogensstructuur irrelevant. Zij toonden aan dat ondernemingen geen (positieve netto contante) waarde kunnen creeren door het maken van verstandige financieringsbeslissingen. Echter, voor
ondernemingen zijn in de praktijk financieringsbeslissingen wel belangrijk. Substantiale bedragen worden besteed aan het maken van die keuzen, in treasury afdelingen
zijn hoogbetaalde mensen werkzaam, en bovendien zeggen financiele topmanagers dat .
elke onderneming haar eigen optimale vermogensstructuur heeft. Is het mogelijk om
het MM irrelevantie theorema te verzoenen met het feitelijke financieringsgedrag van
(Nederlandse) ondernemingen?
De term vermogensstructuur, of beter financieringsstructuur, heeft betrekking op de

relatieve hoeveelheden (preferente) aandelen, warrants, bankschuld, obligaties, leverancierskrediet, etc. waarmee een onderneming haar activiteiten en activa financiert.
Elk financieringsinstrument heeft zijn eigen risico-rendements karakteristiek en eigen
prioriteits-status. Een ander aspect van de vermogensstructuur is het scala van
zeggenschapsrechten dat in handen is van de vermogensverschaffers, het management
en overige belanghebbenden bij een onderneming. Sinds de introductie van de agency
theorie in de financieringsliteratuur heeft de term vermogensstructuur betrekking op
de verdeling van zowel financiale rechten als zeggenschapsrechten. In dit proefschrift
wordt de bestaande set van financiele en eigendomsrechten als uitgangspunt genomen. Waarom vermogenstitels de karakteristieken hebben die ze hebben is voor mij
geen onderwerp van discussie. De vraag waarom bijvoorbeeld bepaalde vormen van eigen en vreemd vermogen zo populair zijn, terwijl ook vele andere vermogenstitels ontworpen hadden kunnen worden zal zeker in een ander proefschrift aan de orde worden
gesteld.

Dit proefschrift brengt allereerst de onderliggende structuur en ontwikkeling van 35
jaar onderzoek naar het vraagstuk van de vermogensstructuur in kaart. Gewapend met
die metatheorie geef ik aansluitend een overzicht van de belangrijkste theoretische en
empirische onderzoeksresultaten die getracht hebben de MM theorie een grotere
verklaringskracht te geven. Vervolgens worden de resultaten van twee eigen empirische
studies besproken. Beide hebben als doel theorieen te testen en een analyse te geven
van financieringsbeslissingen van Nederlandse beursondernemingen. De eerste studie
is gebaseerd op een statistisch onderzoek van financiele jaarcijfers en beurskoersen. De
tweede is gebaseerd op vraaggesprekken met leden van raden van bestuur van beursgenoteerde ondernemingen.
Samenuatting
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In hoofdstuk 2 wordt een empirisch-filosofische metatheorie ontwikkeld die de structuur en ontwikkeling van 35 jaar vermogensstructuur-onderzoek (hierna, MM programma) in kaart brengt. Rigoreus Popperiaans falsificationisme, Kuhniaanse paradigma's en wetenschappelijke revoluties, Lakatos' onderzoeksprogramma's, McCloskey's
economische retoriek, Klamer's postmoderne analyse en Hamminga's programma van
economische theorie worden beoordeeld op hun functionaliteit voor het structureren
van het MM programma. Aangezien geen van deze wetenschapsfilosofiean daarvoor
een adequaat instrument biedt ontwikkel ik in paragraaf 2.7 een eigen metatheorie van
het MM programma.

MM bewezen hun irrelevantie theorema onder een specifieke set van veronderstellingen, de zogenaamde 'MM wereld'. De belangrijkste regel van het spel in het MM
programma was het vervolgens afzwakken van die veronderstellingen teneinde
financieringsgedrag beter te kunnen begrijpen c.q. verklaren. Een onderzoeksstrategie
was er op gericht meer plausibele theorema's te creeren. Een andere strategie tracht
bestaande theorema's te be\vijzen onder zwakkere veronderstellingen. Bijvoorbeeld
Stiglitz (1969) bewees dat ook in een wereld met risicodragend vreemd vermogen met
vermogensstructuur beslissingen geen waarde kan worden gecreeerd. Beide onderzoeksstrategieen hebben twee soorten theorema's opgeleverd. Tot 1976 werkten alle
onderzoekers in het MM programma aan een van de drie 'atomvattende theorema's'
(encompassing theorems). Elk van deze theorema's omvat alle op dat moment
bestaande kennis. Zij zijn van een typisch modernistische aard. Het moderne wereldbeeld, geYnspireerd door onder meer Descartes, Bacon en Spinoza gelooft in de kracht
van het empiricisme en de emancipatie van de menselijke rede. De moderne wetenschap zou kunnen worden gekenmerkt als cumulatief, doelgericht en op zoek naar

'eindoplossingen'.

Met deze metatheorie in de hand bespreek ik in hoofdstuk 3 de krenten uit de pap van
het vermogensstructuur-onderzoek sinds MM (1958). Per definitie is MM irrelevantie
het eerste alomvattende theorema. Het tweede werd, in essentie, eveneens gepresenteerd in MM (1958). Door vennootschapsbelasting te introduceren ontstaat een
optimale vermogensstructuur bij financiering met 100% vreemd vermogen (waarschijnlijk is dit een van de meest absurde theorema's in de geschiedenis van het economisch denken). In de jaren 60 en 70 werd met de introductie van faillissementskosten
het derde alomvattende theorema geconstrueerd. Voor het eerst in het MM programma
kon een interne optimale vermogensstructuur worden verklaard. Het optimum
ontstaat wanneer de marginale verwachte faillissementskosten gelijk zijn aan het
marginale belastingvoordeel van vreemd vermogen. Miller (1977) presenteerde een
interessant theorema door persoonlijke belastingen te introduceren en daarmee terug
te keren naar MM irrelevantie.
Kort nadat Jensen en Meckling (1976) agency theorie hadden ge'introduceerd in de
financiale economie maakte een soort postmoderne draai een einde aan de cumulerende alomvattende kennis. Sinds het eind van de zeventiger jaren werd nog sleclits
gewerkt aan' mogelijkhei(is-theorema'i (possibility theorems), die "each are telling one
depending on the specific
of many possible stories about corporate finance
...
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assumptions of the model that may not follow in other contexts" IMyers en Majluf.
1984). Het financieringsonderzoek was, in termen van Lyotard, 'turning away from final
solutions'. De redactie van een van de toptijdschriften schreef zelfs dat mogelijkheidstheorema's "are irrelevant in understanding the world". Het is alsof sinds het begin van
de jaren tachtig kennis als het ware afneemt en bestaande zekerheden ter discussie
worden gesteld: "... at present we do not even understand very well the key distinguishing features of debt and equity" (Hart, 1991).

Niettemin, door het afzwakken van steeds weer een andere veronderstelling geven
sommige mogelijkheids-theorema's toch een nieuwe en verhelderende kijk op financieringsbeslissingen, zoals Myers' (1977) onderinvesteringsprobleem van vreemd
vermogen; Titman's (1984) argument dat liquidatie kostbaar kan zijn voor klanten,
leveranciers, werknemers, etc., waardoor de vermogenskosten stijgen; Myers en
Majlufs (1984) verklaring, op basis van informatie asymmetrie, voor een financieringspikorde (respectievelijk interne financiering, vreemd en eigen vermogen) en Jensen's
(1986} free cash flow theorie, dat de disciplinerende rol van vreemd vermogen centraal
stelt. Er zijn echter ook mogelijkheids-theorema's waarvan het minder evident is dat zij
het inzicht in financieringsbeslissingen sterk vergroten.
Wat was de stuwende kracht achter de ontwikkeling van het MM programma; wat dreef
het zoeken naar nieuwe theorema's? Volgens de officiale modernistische methodologie
zouden de resultaten van empirisch onderzoek de weg naar verdere wetenschappelijke
vooruitgang moeten aangeven. Echter, mijn unilaterale onafhankelijkheidsstelling
zegt, aan de ene kant, dat vermogensstructuur theorieen immuun zijn voor de resultaten van empirisch onderzoek. Verificatie is het spel dat gespeeld wordt, theorema's
worden zelden gefalsifieerd. Ook doelgerichte verwijzingen naar empirische onderzoeksresultaten komen in theoretische papers maar mondjesmaat voor. Hooguit
worden theorema's gebaseerd op economische intuYtie en plausibiliteit. Aan de andere
kant hebben empiristen geen keuze, zij zijn verplicht theorema's te testen. Zeker sinds
het begin van de jaren tachtig is het niet langer gebruikelijk om willekeurig empirische
patronen te onderzoeken.

Hoe werkt de immunisatie van theorema's? Van de vijf elementen van het immunisatie
stratagame uit paragraaf 2.7 wordt met name 66n aspect nader belicht tijdens de
bespreking van de empirische literatuur in hoofdstuk 4. Tijdens de vertaling van een
theoretisch model in een toetsbaar econometrisch model moeten veel keuzen en
stappen worden gemaakt. In hoofdstuk 4 komt naar voren dat verreweg de meeste van
deze keuzen op het bord liggen van de empirische onderzoekers. In het beste geval
geeft een theoretische paper in globale termen aan wat de empirische implicaties
zouden kunnen zijn. Aangezien de empiristen alle volgende stappen moeten zetten is
hun resultaat erg kwetsbaar voor eventuele kritiek, zeker wanneer de theoretische
hypothesen niet worden bevestigd. Echter, zover komt het meestal niet. Wanneer
conflicterende resultaten worden gevonden verontschuldigen empiristen zich en
nemen het vaak zichzelf kwalijk dat geen ondersteuning werd gevonden voor de
getoetste hypothesen (enkele van de favoriete excuses zijn meetfouten, simultanetteit,
specificatiefouten en schijncorrelatie).
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In hoofdstuk 4 worden enkele soorten empirisch onderzoek besproken. Elke categorie
wordt gekenmerkt door het hanteren van een bepaalde statistische techniek. De meeste
'bedrijfstakstudies' geven aan dat er significante verschillen in vermogensstructuur
bestaan tussen bedrijfstakken. Enkele patronen die daarin zouden kunnen worden
onderscheiden zijn dat leverage (vreemd vermogen financiering) positief samenhangt
met: de hoeveelheid materiele vaste activa; het ontbreken van immateriele activa; laag
bedrijfsrisico; hoog opgeleide werknemers; de mate van overheidsregulering. Vervolgens komen artikelen aan de orde die de korte-termijn aanpassingen aan lange-termijn
financiele doelstellingen bestuderen. Enkele studies laten zien dat lange termijn doelstellingen lijken te bestaan maar dat de aanpassingsprocessen vertraagd verlopen.
Tevens wordt besproken dat de optimale vermogensstructuur in feite een optimale
mnge betreft, veroorzaakt door herfinancieringskosten. Zelfs geringe kosten kunnen
leiden tot brede ranges. De meeste artikelen die de emissie-keuze tussen verschillende
vermogensvormen analyseren warden gekenmerkt door een zekere mate van datamining. Dit bemoeilijkt de beoordeling van de resultaten. Niettemin lijkt de conclusie
gerechtvaardigd dat emissie-beslissingen (zowel van eigen als van vreemd vermogen)
sterk worden beinvloed door het vigerende prijspeil van aandelen en obligaties. Dit zou
in tegenspraak zijn met de efficiente markt gedachte. Een interessante studie wordt
besproken die laat zien dat de marginale financierings beslissingen toch worden
beinvloed door de marginale belastingvoet van de onderneming.

Het empirisch onderzoek dat het dichtst aansluit bij mijn eigen studies in de hoofdstukken 5 en 6 zijn multivariate cross-sectie analyses. Voor een groep ondernemingen
wordt, voor een bepaald jaar, een maatstaf van de vermogensstructuur geregresseerd
op een aantal theoretische determinanten (winstgevendheid, ondernemingsgrootte,
bedrij fsrisico, etc.). De meeste studies hanteren echter verschillende perioden, maatstaven, proxies. statistische technieken, landen, etc. Dit versterkt de immunisatie van
de getoetste theorema's en bemoeilijkt de vergelijkbaarheid van de onderlinge verschillen. Niettemin tekenen enkele globale patronen zich wel af. In het algemeen lijkt
leverage te stijgen met de hoeveelheid vaste activa en daalt leverage met de kans op
faillissement, de hoogte van R&D uitgaven, de winstgevendheid, de uniciteit van het
produkt en de marginale belastingvoordelen. Voor andere determinanten zoals het
aandeel van het management in de onderneming en de omvang van de onderneming
lopen de resultaten sterk uiteen.
Na de kritische analyse van het theoretisch en empirisch onderzoek volgt in hoofdstuk 5
het eerste eigen empirische onderzoek. De resultaten van een cross-sectie en panel
data analyse van de vermogensstructuur van Nederlandse beursondernemingen
worden gepresenteerd en vergeleken met de uitkomsten van met name Amerikaans
onderzoek, rekening houdend met de belangrijkste institutionele verschillen. Het
gemiddelde niveau van vreemd vermogen financiering in Nederland is hoger dan in de
Verenigde Staten en het Verenigd Koninkrijk, maar lager dan in de meeste overige
Europese landen en Japan. Deze verschillen in leverage kunnen voor een deel verklaard
worden door de rol van banken in de respectievelijke landen en de onderscheiden
eigendoms- en zeggenschapsstructuur.
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De resultaten van de cross-sectie analyses geven aan dat leverage hoog is voor grotere
ondernemingen en laag is bij relatief hoge winstgevendheid of een hoog bedrijfsrisico.
Verpandbare activa hebben een positief effect op financiering met lang vreemd vermogen, terwijl niet-interest gebonden fiscale aftrekposten een onverwacht positieve
invloed op leverage hebben. Een mogelijke verklaring is het belasting-nadeel van
vreemd vermogenfinanciering (A la Miller, 1977) vanwege de in Nederland onbelaste
koerswinsten. In de panel data analyses, waarin gecorrigeerd wordt voor niet-waargenomen ondernemingsspecifieke factoren, is de invloed van ondernemingsgrootte op
de vermogensstructuur niet langer statistisch significant. Dit wijst erop dat ondernemingsgrootte een proxy is voor andere, niet waargenomen factoren, hetgeen bevestigd
wordt door de resultaten in hoofdstuk 6. Een factor analytische techniek is eveneens
toegepast om het meetprobleem van enkelvoudige proxies te beperken. De robuustheid van de resultaten is bestudeerd voor een aantal factoren. Behalve door de statistische techniek worden de restiltaten sterk beinvloed door de keuze van de tien
verschillende maatstaven van de vermogensstructuur. Daarentegen hebben de keuze
van de tijdsperiode geen noemenswaardige invloed op de uitkomsten van de analyses,
evenmin als de proxy keuze van twee van de zes determinanten.
Ook de significante en soms economisch overtuigende resultaten die ik heb gevonden
5 waren gebaseerd op statistische correlatiel. Bovendien zijn er geen
(statistische) technieken voorhanden voor de selectie van de juiste determinant voor
een theorema of voor de keuze van de beste proxy voor een determinant. Uiteindelijk
zijn we op zoek naar causale economische relaties met betrekking tot de vermogensstructuur, geen statistische. Ten einde de bevindingen uit hoofdstuk 5 verder te
schragen en inzicht te krijgen in de causaliteit van de gevonden relaties heb ik vijftig
leden van raden van bestuur geYnterviewd. Dat verschafte mij een interne kijk op
financieringsbeslissingen en gaf mij de beschikking over interne gegevens. Bijvoorbeeld, in de statistische analyse in hoofdstuk 5 werden de feitelijke vermogensverhoudingen gebruikt als proxy van de, niet waarneembare, gewenste vermogensstructuur.
De interview studie stelde mij in staat deze laatste wel waar te nemen.

in hoofdstuk

De resultaten van de interviews geven aan dat Nederlandse ondernemingen niet
streven naar de maximalisatie van aandeelhouderswaarde. Dit gedrag wordt mede
veroorzaakt door de sterke beschermingsmaatregelen die de natuurlijke band tussen
aandeelhouders en de onderneming doorsnijden. Gezien de belangrijke rol van vooronderstellingen in het MM programma, zou de ondergeschikte rol die aandeelhouders
spelen mede kunnen verklaren waarom de financieringstheorie niet in staat is de
financieringsbeslissingen van Nederlandse ondernemingen in al zijn facetten te bevatten. Ondernemingen lijken weinig speelruimte te hebben bij het bepalen van hun
dividendbeleid. Dit veroorzaakt een directe relatie tussen winstgevendheid en
vermogensstructuur en ondersteunt het negatieve verband tussen winstgevendheid en
leverage dat ik in hoofdstuk 5 heb gevonden. Optimale vermogensstructuren, in de
vorm van een gewenste verhouding vreemd/eigen vermogen, lijken te bestaan. Van de
geinterviewden tracht 90% een bepaalde gewenste vermogensverhouding te hand1 ) Vrijwel elke regressie-coefficient wordt statistisch significant bij een voldoende grote steekproef.
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haven. Overeenkomstig de theorie, wordt een te hoge leverage vermeden vanwege de te
hoge verwachte faillissementskosten, zoals verlies van reputatie en overmatige
consumptie door managers, afnemende verkopen, en agency kosten die worden
afge\venteld door leveranciers, werknemers, klanten, etc. Echter, als prikkel voor
vreemd vermogen financiering blijken belastingvoordelen niet de belangrijkste factor
te zijn. Het als te laag beschouwde rendement op eigen vermogen scoort hoger. Dit
ondanks het feit dat ook het risico voor aandeelhouders zou moeten dalen bij een lagere
leverage: "Een eigen vermogen boven de 50% is als een dubbele brandverzekering, je
betaalt een dubbele premie maar het rendement blijft gelijk" (een geYnterviewde).

Het zoeken naar causaliteit in hoofdstuk 6 levert op sommige punten resultaten op die
de bevindingen uit de statistische analyses sterk beinvloeden. Bijvoorbeeld winstgevendheid blijkt nu een positief effect te hebben op de gewenste leverage voor een
minderheid van de ondernemingen en heeft voor de overige ondernemingen geen
invloed. Ondernemingsgrootte heeft geen directe invloed op de vermogensstructuur,
overeenkomstig de panel data analyses uit hoofdstuk 5. Aan de andere kant, bedrijfsrisico lijkt inderdaad de ultieme determinant van de vermogensstructuur te zijn. Er is
een afruil tussen operationeel risico en financieel risico. De meeste overige
determinanten oefenen hun invloed op finanieringsbeslissingen uit via het bedrijfsrisico. De interviews hadden een typisch gedragswetenschappelijk einde. De interview

resultaten geven aan dat financieringsbeslissingen worden beinvloed door persoonlijke
voorkeuren en emoties (bijv. "ik haat warrants", "ik houd gewoon niet van
convertibles", "ik doe alleen maar zaken met mensen die me bijzonder liggen"). Dit
wijst er op dat economen niet in staat zullen zijn de hele vermogensstructuur-puzzel in
hun eentje in elkaar te leggen. Wellicht zullen zij enige hulp van psychologen, sociologen en zelfs filosofen nodig hebben. Niet alleen omdat elke onderneming tot op zekere
hoogte uniek is, maar ook omdat "ondernemingen niet bestaan, mensen wel" (firms
don't exist, people do).

Na afsluiting van mijn omzwervingen door de wonderbaarlijke wereld van
ondernemingsfinanciering, zijn we iets wijzer geworden? Of waren mijn tochten een
doel in zichzelf? Het is een illusie om tot op de bodem van het menselijk wezen te
kunnen doordringen, al zijn motieven te doorgronden, en zijn financieringsgedrag in al
zijn facetten te bevatten. Daarom heet ik de postmoderne wending in het financieringsonderzoek van harte welkom. Die zorgt er onder andere voor dat we niet langer
streven naar eindoplossingen. Totdat er een revolutie ontstaat en het MM programma
omver wordt geworpen, is er weinig mis met het creeren van mogelijkheids theorema's.
Zolang ze maar de juiste pretentie hebben: eenvandevele mogel<ike verhalen vertellen.
Maar bovendien moeten ze de relaties aangeven met andere mogelijkheids verhalen,
meer aandacht besteden aan de empirische implicaties en in welke (institutionele)
contexten ze toepasbaar zijn (Bijvoorbeeld Stuart Myers heeft enkele goede voorbeelden gegeven). Langs deze lijnen zouden theoretici hun immunisatie strategie langzaam
kunnen verlaten.
Daarnaast zijn er onderwerpen die tot nu toe onderbelicht zijn gebleven en (nog) meer
aandacht verdienen, zoals het verschil tussen bankfinanciering, leverancierskrediet en
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verhandelbaar vreemd vermogen (bijv. obligaties), zeggenschapsaspecten van de
vermogensstructuur, de invloed van institutionele factoren. en de gedragsmatige of
zelfs psychologische aspecten van financieringsbeslissingen. Met betrekking tot het
empirisch onderzoek vraag ik me af of het eindeloos analyseren van cross-secties de
toekomst heeft; het probleem van het uiteenrafelen van verschillende theoriean is
wellicht te groot. Wegen die meer beloven zouden kunnen zijn: concentreren op
veranderingen en gebeurtenissen (m.b.t. belastingen, regelgeving, financiele innovaties, personele mutaties, etc.); internationale verschillen analyseren in het kader van
institutionele verschillen en onderscheiden aspekten van zeggenschap en controle van
ondernemingen: doorwrochte case studies in de lijn van de zogenaamde 'klinische
studies'. In ieder geval, het confronteren van (meta)theorie en praktijk lijkt een zinvolle
aanpak te vormen voor het omgaan met financieringbeslissingen 2.

2) Wellicht kunnen organisatie-adviseurs een stimulerende rol vervullen bij het bijeenbrengen van theorie en

praktijk.
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Main symbols
V
VL

Vu

D
E
XT

r
r0
re
rd

market value of any firm
market value of a levered firm
market value of an unlevered firm
market value of debt
market value of equity
income available for shareholders net of taxes and interest
nominal interest rate
overall cost of capital
expected return on equity
expected return on debt
risk-free rate of return

rf
rc

corporate tax rate

TPE

personal income tax rate applicable to income from

TPD

personal income tax rate applicable to income from bonds

|id
Be

beta of debt
equity beta or levered beta
unlevered beta or asset beta

Bu

Symbols

common stock
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