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Two Essays in Empirical Capital Structure
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Carlos Alberto Molina, Ph.D.

The University of Texas at Austin, 2002

Supervisors: Andres Almazan and Sheridan Titman

This dissertation consists of two essays on empirical capital structure. First,

I examine the dispersion of capital structures among Þrms within an industry,

and then relate this dispersion to industry characteristics. This empirical anal-

ysis allows me to assess the main implications of some of the leading theories on

the capital structures of competitors in a given industry. I Þnd that, all else

equal, intra-industry capital structure dispersion is greater in industries (1)

that are highly concentrated, (2) with looser corporate governance practices,

and (3) in which assets are easier to transfer. I also Þnd greater dispersion

in industries where Þrms use different production technologies, in older indus-

tries, and in industries with abundant growth opportunities. The evidence

supports the importance of agency effects on capital structure and suggests

that liquidity provision by competitors, as well as technological factors, can be

relevant to a Þrm�s capital structure choices. Second, I empirically study the

effect of a Þrm�s leverage on its debt rating taking into account the endogeneity

in this relationship. If leverage and ratings are jointly affected by exogenous

vi



and unobservable shocks related to the Þrm�s fundamental risk, simple cross-

sectional regression analysis will show that the leverage�s effect on ratings is

less strong than it really is. To address this issue, I use an instrumental-variable

approach, in which I instrument leverage, and re-estimate the leverage impact

on ratings. I Þnd that the impact of leverage on ratings is still negative and

signiÞcantly stronger. This result is even more apparent when the Þrms are

Þnancially unconstrained. The stronger effect of leverage on ratings provides

at least a partial explanation to the capital structure puzzle of why Þrms do

not use leverage more aggressively to reduce their cost of capital.
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Chapter 1

Introduction and Background

1.1 Introduction

The analysis of Þrms� capital structure has been a central issue in corporate

Þnance. Since Modigliani and Miller�s (1958) capital structure irrelevance re-

sult, capital structure has been broadly studied. However, Harvey and Graham

(2001) Þnd that Þnancial executives are much less likely to follow the academ-

ically proscribed factors and theories when determining capital structure, as

opposed to the use of mainline techniques to value projects and to estimate

the cost of equity. Their results suggest that the issue of capital structure

probably requires additional thought and research.

A number of theories have been proposed to explain the variation in
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leverage ratios across Þrms. Previous literature approaches the analysis of

Þrms� capital structures from four different, yet compatible, perspectives. First,

the trade-off theory considers various imperfections, including taxes, costs of

Þnancial distress, and agency costs to motivate the importance of capital struc-

ture. The trade-off approach suggests that Þrms choose different mixes of se-

curities depending on the costs and beneÞts that such securities will induce

in the Þrm�s cash ßows. The beneÞts of debt include the tax deductibility

of interests and the reduction of free cash ßow problems. The costs of debt

include potential bankruptcy costs and agency conßicts between stockholders

and bondholders. Second, the pecking order approach, suggested by Myers

(1984), suggests that Þrms follow a pecking order in security issuance. Firms

will rely on internal funds Þrst, consider risky debt next, and external equity

Þnancing as a last resource. The third approach postulates that manage-

rial trade-offs rather than shareholder trade-offs are central to determine a

Þrm�s capital structure. This managerial-entrenchment approach proposed by

Hart (1995), Stulz (1990) and Zwiebel (1996) and empirically examined by

Berger, Ofek and Yermack (1997). Finally, a fourth, more novel approach

empirically examined by Baker and Wurgler (2002), considers the managers�

market-timing for issuing securities, and argues that capital structure mainly

2



evolves as the cumulative outcome of past attempts to time the market.

In this dissertation, I re-examine the evidence on capital structure from

the perspective of intra-industry dispersion rather than level, and use a careful

econometric approach to relate capital structure and bankruptcy costs. I do so,

considering the implications and predictions of the capital structure theories in

different ways. In the Þrst essay, I examine the differences of capital structure

among Þrms within an industry, and relate them to industry characteristics

that include proxies for managerial entrenchment, trade-off, pecking order,

and market-timing theories. In the second essay, I explore the leverage-rating

relationship, and show how a more careful look at the leverage effect on ratings

provides a partial explanation to the issue of why Þrms are not more levered

that is consistent with the trade-off theory.

One of the most accepted empirical regularities in capital structure is

that, subject to the same economic forces, Þrms in the same industry should

have similar leverage ratios. However, if one examines how Þrms� capital struc-

tures are distributed within industries, one observes striking differences. Firms

in some industries have very similar capital structures, while in other indus-

tries Þrms are Þnanced very differently. Why do competitors differ in capital

structure? Do Þnancial links between Þrms in the same industry exist? Which

3



factors help to explain Þnancial dispersion across industries?

I empirically address these previous questions by examining the disper-

sion of Þrms� capital structures within industries, and complement the classical

analysis on leverage choices by Þrms (e.g., Bradley, Jarrell and Kim 1984; Tit-

man and Wessels 1988; Rajan and Zingales 1995). By identifying industry

characteristics that affect intra-industry dispersion, I indirectly reassess the

impact of some proposed determinants of a Þrm�s choice of leverage.

I obtain a number of results. I Þnd evidence that (i) supports the

relevance of agency effects on capital structure, (ii) supports the link between

asset transferability and capital structure, consistent with the implications of

Shleifer and Vishny (1992), (iii) is consistent with the relationship between

technological differences and capital structure choice.

The second part of this dissertation re-examine a classical question in

this area, but using a novel approach. In this chapter, I study the relationship

between a Þrm�s capital structure and its debt rating in order to assess the

effect that capital structure has on default risks (through debt ratings) and

thus on the costs of bankruptcy.

Previous literature has generally used simple econometrics models to

address capital structure issues empirically (e.g., see Harris and Raviv 1991
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for a review). Here, I show that a more careful econometric approach, that

takes into account the endogeneity of leverage, can unveil important effects

of leverage on ratings. SpeciÞcally, I propose a model where leverage and

ratings are jointly affected by the exogenous Þrm�s fundamentals, which are

unobservable, and produce a bias that makes the leverage�s effect on ratings

appear less strong than it really is, when endogeneity is ignored.

My primary conclusion is that leverage has a stronger inßuence on

ratings when the unobservable, exogenous shocks on Þrms� fundamentals are

taken into account. An instrumental variables analysis shows that the neg-

ative effect of leverage on debt ratings can be up to seven times larger than

when the unobserved effect on Þrms� fundamentals is ignored. (A number of

robustness checks conÞrm the increased impact of leverage on ratings after

endogeneity is accounted for).

I additionally elaborate on the result of the stronger effect of leverage

on ratings, by exploring the relevance of the Þrms� liquidity constraints. I Þnd

that the stronger leverage effect on ratings is more evident when Þrms are

Þnancially unconstrained. Firms that are Þnancially constrained will Þnd it

difficult to adjust their leverage depending on external variations in the Þrm�s

fundamentals, making the leverage effect on ratings weaker.

5



Finally, as a practical application, I also explore the issue of why Þrms

are not more levered, by relating the stronger effect of leverage on ratings to

the implications of the trade-off theory. My result on the leverage impact on

ratings serves as a counterpart to Graham�s (2000) tax-beneÞts estimations.

The downgrade in the Þrm�s rating produced by an increase in leverage offset

the tax beneÞt that the Þrm obtains by this increase in the leverage ratio.

The remainder of the dissertation is organized as follows. The following

section provides an overview of the previous literature on capital structure.

Chapter 2 examines the differences of capital structure among Þrms within an

industry.1 Chapter 3 presents an analysis of the endogeneity in the leverage-

rating relationship, and some applications.

1.2 Background

The relevant literature to this dissertation can be divided in three parts: (i)

the empirical studies on capital structure, (ii) the theories related to industry

effects, and industry equilibrium on capital structure, and (iii) the evidence

on debt ratings.2

1This chapter is based on a joint work with Andres Almazan, titled: Intra-Industry
Capital Structure Dispersion: How Do Capital Structures Differ Among Competitors?

2This literature review is by no means complete. Rather, it highlights some of the
important aspects of capital structure and ratings that are related to the scope of this

6



1.2.1 Capital Structure: Empirical Evidence

Most of the empirical studies try to test and relate the results to the theories

about how Þrms should be Þnanced. Harris and Raviv (1991) present a com-

prehensive survey of the past empirical evidence on capital structure. They

point out that the most basic stylized facts on capital structure is that in-

dustry factors are important. Leverage ratios of speciÞc industries have been

documented by Bowen, Daley and Huber (1982) and Bradley, Jarrell and Kim

(1984). Their results are in broad agreement that: drugs, instruments, elec-

tronics and food have consistently low leverage, paper, textile mill products,

steel, airlines, and cement have consistently high leverage, and regulated indus-

tries (telephone, electric and gas utilities, and airlines) are among the highly

levered Þrms.

Bradley, Jarrell and Kim (1984) using a two digit SIC industry classi-

Þcation, Þnd that 54% of the cross sectional variance in leverage ratio can be

explained by industrial classiÞcation, but only 25% when utilities industries

are excluded. In addition, they explain 34% of leverage variation by using

volatility, non-debt tax shields, R&D and advertising expenses.

Titman and Wessels (1988), Bradley, Jarrell and Kim (1984), Castanias

dissertation
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(1983) and Marsh (1982) study the capital structure determinants, and con-

stitute the second set of results surveyed by Harris and Raviv (1990). These

papers agree that leverage increases with Fixed Assets, Non-debt tax shields,

Growth Opportunities, and Firm Size; and decreases with Volatility, Advertis-

ing Expenditures, R&D Expenditures, Bankruptcy Probability, ProÞtability,

and Uniqueness of the Product. From these works, Titman andWessels (1988)

is arguably the most inßuential paper on the study of capital structure deter-

minants.

In addition, Graham (1996a, 1996b) tests if corporate tax rates affect

debt policy. Using a dynamic model, he estimates the marginal tax rate based

on an expected taxable income. This dynamic model counts for net operating

losses, investment tax credits, and the alternative minimum tax. Being the

Þrst in simulating these marginal tax rates, he is able to show a positive

relationship between marginal tax rates and the use of debt. High-tax Þrms or

Þrms with higher tax liability are more likely to Þnance with debt than low-tax

Þrms. In a different work, Graham (2000) suggests that some Þrms use debt

conservatively, and Þnds that, levering up to the point where the marginal

tax-beneÞts begin to decline, a typical Þrm could add 4.5% to Þrm value.

Another point in the evidence on capital structure is the one related to

8



managerial entrenchment considerations. Berger, Ofek and Yermack (1997)

Þnd evidence suggesting that entrenched CEOs avoid debt. They Þnd that

leverage levels are positively related to CEO�s stock ownership, percentage of

outsiders in the board, and the presence of blockholders, and negatively related

to the CEO�s tenure, CEO�s Þxed compensation and the board size. They also

Þnd that leverage increases in the aftermath of entrenchment-reducing shocks

to managerial security, including unsuccessful tender offers, involuntary CEO

replacements, and the addition of major stockholders. In different studies,

Kim and Sorensen (1986) and Agrawal and Mandelker (1987) Þnd a positive

correlation between leverage and managerial equity ownership, Palepu (1986)

Þnds that leverage is negatively correlated with the probability of being suc-

cessfully taken over, and Friend and Lang (1988) Þnd that leverage is lower in

Þrms with dispersed outside ownership. All of them, constituting evidence in

favor of the relationship between managerial entrenchment and leverage.

Rajan and Zingales (1995) do a cross-country study of how Þrms are

Þnanced. They Þnd that at an aggregated level and after making accounting

and legal adjustments, Þrm leverage is fairly similar across the G-7 countries.

They Þnd that Þrms with higher proportion of tangible assets, lower level of

growth, higher mispricing, that are bigger, and less proÞtable, present higher

9



levels of leverage. The results are almost uniform across countries.

Opler and Titman (1994) study the importance of Þnancial distress costs

for leverage empirical. They Þnd that highly leveraged Þrms lose substantial

market share to their more conservatively Þnanced competitors in industry

downturns, consistent with the view that the indirect costs of Þnancial distress

are signiÞcant and positive.

Other papers have also elaborated on the importance of Þnancial dis-

tress costs. As Graham (2001) points out, the bankruptcy cost solution to

why Þrms do not use more debt can be considered empirically unsatisfactory.

Warner (1977) shows that direct costs of bankruptcy average no more than

5.3% ex-post in railroad bankruptcies. More recently, Andrade and Kaplan

(1998) show that the ex-post costs of distress amount to 20% of Þrm value for

a group of industrial Þrms. Miller (1977) notes that Þrms choose optimal debt

policy by considering ex-ante costs of distress, indicating that the costs men-

tioned above need to be multiplied by the conditional probability of distress

to measure ex-ante costs. Miller points out that ex-ante costs of Þnancial dis-

tress appear to be very small compared to the apparently large tax beneÞts of

debt. In line with the trade-off theory of capital structure, other papers have

proposed non-bankruptcy costs that could be traded off against the tax bene-

10



Þts of debt. For example, Jensen and Meckling (1976) introduce agency costs

of equity and leverage-related deadweight costs, and Myers (1977) introduces

underinvestment costs that result from too much debt. Parrino and Weisbach

(1999) conclude that the agency costs of debt are too small to offset the tax

beneÞts, and Esty (1998) empirically examines the effects of agency costs on

capital structure in the banking industry. None of these studies, however, has

demonstrated to be large enough to offset the apparent tax beneÞts of debt.

A more recent set of papers on capital structure study dynamic issues

and market timing. Hovakimian, Opler and Titman (2001) present empirical

evidence in favor of Þrms moving toward a target debt ratio consistent with the

trade-off theory of capital structure. They Þrst deÞne the Þrm�s target debt

ratio as predicted by a regression of debt ratios on proÞtability, stock return,

market-to-book ratios, R&D expenses, selling expenses, tangible assets, and

size. They regress then debt issues and equity repurchase against the difference

between actual and target debt ratios. They Þnd that this difference explains

better the equity repurchase decision than debt issues.

In a recent paper, Baker and Wurgler (2002) relate past market valua-

tions to the actual level of leverage. Firms with high valuations (high market-

to-book ratios) will issue equity when funds are needed, while Þrms with low

11



valuations (low market-to-book ratios) will issue debt to raise funds. Accord-

ing to this intuition, capital structure is the cumulative outcome of a series

of market-timing-motivated Þnancing decisions. They interpret their results

as consistent with a theory of market timing. Managers try to time their Þ-

nancing decisions to exploit what they perceive as market mispricing. They

Þnd that unlevered Þrms tend to be those that raised funds when their market

valuations were high, as measured by the market-to-book ratio, while levered

Þrms tend to be those that raised funds when their market valuations were

low.

In relation to Baker and Wurgler (2002), Welch (2002) argues and Þnds

that capital structure is almost entirely determined by lagged stock returns,

and not by attempts to time the market, to minimize taxes or bankruptcy

costs, or to maximize Þrm-value maximization. Welch points out that his

results do not reject Baker and Wurgler, the Þrms� proactive behavior argued

by them is merely the second-order effect.
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1.2.2 TheoricalWork on Industry Equilibrium and Cap-

ital Structure

There are some theories that study Þrms� Þnancial decisions taking into ac-

count all Þrms in the industry, rather than considering a single-Þrm frame-

work. Maksimovic and Zechner (1991) study Þrms Þnancing and technological

decisions. They show that risk characteristics of projects� cash ßows are en-

dogenously determined by the investment decisions of all Þrms in an industry.

These investment decisions will be tied to the debt levels that Þrms in the

industry choose. At the end, Þrms will be indifferent between distinct alterna-

tive technologies and debt levels. One of their implications is that industries

with multiple technologies will feature greater dispersion in their Þrms� capital

structures. Shleifer and Vishny (1992) argue on the importance of liquidity in

the secondary market for a Þrm�s assets to explain its leverage choice. A liq-

uid secondary market, where productive assets are easily transferable among

industry peers, implies that a Þrm�s capital structure will be affected by the

capital structure of its industry peers. Lowly levered industry peers can pro-

vide liquidity to the Þrm by buying its assets when the Þrm is having Þnancial

difficulties. With greater asset liquidity, Þnancial distress is less costly and

the Þrm can optimally increase its leverage. Although, their main implication
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is on industry�s debt capacity, an implication on capital structure dispersion

follows. If assets are easy transferable, and assuming that industry�s peers are

the best users/buyers for a Þrm�s assets, one can expect dispersion in leverage

for Þrms in a same industry.

Intra-industry capital structure dispersion can also be affected by cor-

porate agency conßicts. In an inßuential paper, Leibenstein (1966) argues that

Þrms will exhibit nonmaximizing behavior when the external environment fails

to exert pressure on the Þrms� decision-makers (what he calls X-inefficiency).

Low environmental pressure reduces decision-makers� effort and thereby makes

the actual cost of operations larger than the minimal cost at which the Þrm

could be run. Frantz (1988) presents a survey of several studies that relate X-

inefficiency to widespread variation in productivity or/and proÞtability among

Þrms in an industry. In a related vein, the agency view of the Þrm (Jensen and

Meckling, 1976) argues that shareholders and managers have conßicting ob-

jectives regarding Þrms� policies, and that managers will not maximize share-

holder value unless they are induced to do so. Without strong mechanisms of

control, managerial preferences and objectives rather than value maximization

determine a Þrm�s policies. Since the preferences are likely to differ from man-

ager to manager, in industries where managers enjoy high discretion, Þrms will
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fail to cluster around the capital structure that maximizes value, generating

greater intra-industry dispersion in capital structure.

On the empirical side, a recent study by McKay and Phillips (2001)

documents that most of the cross-sectional variation in leverage occurs within

industry rather than across industries. In page 2, they note that: �Two-,

three-, and four-digit SIC industry effects combined account for only 14% of

variation in Þnancial structure. The remaining variation is within-industry, of

which 59% is between-Þrm and 28% is within-Þrm.� After documenting intra-

industry Þnancial dispersion, they focus on testing models that endogenize

Þrms� real and Þnancial decision, using US Census data for 44 �manufacturing�

industries. They Þnd evidence supporting Maksimovic and Zechner (1991),

and Williams (1995).

1.2.3 Rating Literature

Previous empirical studies on ratings have focused on rating predictions and

market reactions to rating changes. Ederington and Yarwitz (1987) present an

exhaustive summary of prior research. Rating prediction results range from

50 to 70 percent out-of-sample prediction. On the other hand, there are mixed

results regarding market reactions to rating changes.
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Models of rating-prediction are relatively old. The last attempts to pre-

dict rating were made in the late 1970s. There have not been new attempts

probably because no advance was being made in this line of research. Altman

(1982) has argued that the results were as valid as one could hope for at the

time. Previous models used varying approaches, from a simple OLS to a more

sophisticated ordered-probit and multivariate discriminant-analysis; they also

combined different accounting and bond characteristic variables. In one of the

more recent studies, Kaplan and Urwitz (1979) obtained a 69 percent out-of-

sample prediction by using a few variables and an ordered-probit approach.

In-sample prediction was as successful as 80 percent by Pogue and Soldofsky

(1969). However, this high percentage was achieved using in-sample predic-

tion. In a different study, using multivariate discriminant-analysis, Pinches

and Mingo (1973) obtained 60 percent out-of-sample prediction. In a later

work (1975), the same authors improve the prediction to 75 percent. This

model is difficult to compare with other works, however, because they pre-

split the sample according to the rating categories that they wanted to predict

and then combined the results. Pinches and Mingo (1975) also have trouble

predicting the investment grade rating BBB (only 12-48 percent is predicted in

this category). Altman and Katz (1974) predicted 77 percent of their sample
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but analyzed only electric utility companies.

The best attempt to seriously consider the industry effect on ratings was

made by Perry, Henderson and Cronan (1984). They perform a multivariate

discriminant analysis within 2-digit SIC industries Þnding an intra-industry

rating-prediction improvement.

In a review of rating-prediction models, Altman (1982) states four rea-

sons for the �mediocre� results of previous models: 1) the statistical method-

ology used, 2) the consideration of industry effects, 3) the subjectivity of the

bond rating process, and 4) the mixed bond-ratings phenomenon. Several

samples in previous studies show that more than 15 percent of bond ratings

disagree.

The literature on how the debt market reacts to changes in ratings

has been mixed. Earlier studies by Katz (1974) and Grier and Katz (1976)

concluded that the market tended to adjust after the rating change, suggesting

that the market relies on the rating agencies or that ratings affect yields.

However, Hettenhouse and Sartoris (1976) and Weinstein (1977) reached the

opposite conclusion. The stock reaction to rating changes has been also largely

studied, and again the results are mixed. Pinches and Singlenton (1978) Þnd

no stock market reaction, but Griffin and Sanvicente (1982), and Glascock,
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Davidson and Henderson (1985) do Þnd a reaction. Both studies Þnd some

evidence that the market tends to anticipate at least some rating changes.
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Chapter 2

Intra-Industry Capital

Structure Dispersion

2.1 Introduction

Previous studies on capital structure have considered industry effects as central

for understanding Þrms� capital structure choices.1 However, if one examines

how Þrms� capital structures are distributed within industries, one observes

striking differences. Firms in some industries have very similar capital struc-

tures (e.g., computer software, oilÞeld services, and pharmaceutical), while

Þrms in other industries are Þnanced very differently (e.g., aluminum, food

1See Harris and Raviv (1991) and references therein.
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wholesale, and drugstores).

Differences in the capital structures among Þrms within an industry are

somewhat puzzling: If all Þrms in the industry are subject to economic forces

that recommend a certain capital structure, why do such differences in cap-

ital structures exist? Furthermore, differences in capital structure dispersion

across industries are also intriguing: Why do Þrms in some industries choose

very similar debt ratios, while Þrms in other industries do not?

In this paper, I empirically analyze the dispersion of Þrms� capital struc-

tures within industries (i.e., intra-industry capital structure dispersion).2 This

allows us to examine the implications of a number of theories with respect to

differences in leverage among competitors. Furthermore, this novel way of ex-

amining the evidence on capital structure complements the classical inquiry

on leverage choices by Þrms (e.g., Bradley, Jarrell and Kim 1984; Titman

and Wessels 1988; Rajan and Zingales 1995). By identifying industry char-

acteristics that affect intra-industry dispersion, I reassess the impact of some

proposed determinants of a Þrm�s choice of leverage.

A number of theories have implications with respect to intra-industry

capital structure dispersion. Maksimovic and Zechner (1991) argue that a

2Indeed, McKay and Phillips (2002, p. 16) document that most of the cross-sectional
variation in leverage occurs within a given industry rather than between industries.
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Þrm�s capital structure is determined by the Þrm�s technology, implying that

industries where multiple technologies are used exhibit greater dispersion of

Þrms� capital structures. Shleifer and Vishny (1992) argue for the importance

of liquidity in the secondary market for Þrms� assets to explain their leverage

choices. A liquid secondary market, where productive assets can be easily

transferred among competitors, implies that a Þrm�s optimal capital structure

is affected by the capital structure of its competitors. Low-levered competitors

can provide liquidity to a Þrm by buying its assets when the Þrm is having Þ-

nancial difficulties. With greater asset liquidity, Þnancial distress is less costly,

and the Þrm can optimally increase its leverage. Furthermore, as I argue, Þrms

in an industry can optimally exhibit different capital structures: some Þrms

will use leverage aggressively and sell assets when distressed, and other Þrms

will use leverage more conservatively and provide liquidity when competitors

are distressed. Therefore, industries with highly liquid markets for productive

assets will exhibit greater intra-industry capital structure dispersion.

Corporate agency conßicts can also generate intra-industry capital struc-

ture dispersion. According to the agency view of the Þrm, when there are not

strong mechanisms of corporate control, managerial preferences and objectives

rather than value maximization determine a Þrm�s policies. Since preferences
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and objectives are likely to differ frommanager to manager, in industries where

managers enjoy high discretion, Þrms are likely to exhibit very different capital

structures.

In my analysis, I proceed as follows. I Þrst describe several stylized facts

about capital structure dispersion. I then investigate the determinants of the

differences in industry dispersion by relating dispersion to proxies for relevant

industry characteristics. I consider two main empirical speciÞcations, a simple,

unconditional model of intra-industry differences in leverage, and a conditional

model of such differences. In the former, I simply regress measures of intra-

industry capital structure dispersion on industry characteristics. In the latter,

I consider a model of conditional heteroskedasticity, where I simultaneously

estimate the determinants of a Þrm�s leverage ratio and the industry factors

that explain intra-industry leverage dispersion.

The analysis produces a number of results. First, I Þnd that more con-

centrated industries, and industries with looser corporate governance practices,

exhibit greater intra-industry capital structure dispersion, which supports the

relevance of agency effects on capital structure. Second, I Þnd that industries

in which assets are easier to transfer exhibit greater capital structure disper-

sion, which is consistent with the implications of Shleifer and Vishny. Third, in
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some speciÞcations, I also Þnd a positive relation between intra-industry tech-

nological dispersion and capital structure dispersion, which is consistent with

Maksimovic and Zechner. Finally, I Þnd that older industries and industries

with abundant growth opportunities exhibit greater dispersion.

This paper is organized as follows. Section 2.2 reviews the leading

theories as they pertain to intra-industry capital structure dispersion. Section

2.3 details the empirical strategy. Section 2.4 presents the main Þndings.

Section 2.5 deals with robustness issues. Section 2.6 presents the conclusions.

Appendix A elaborates on one of the main industry grouping methods used

throughout the study, and appendix B elaborates on the treatment of Þrms in

multiple industries.

2.2 Theoretical Implications on Intra-Industry

Capital Structure Dispersion

In this section, I review three theories that, for different reasons, explain how

industry affiliation affects a Þrm�s capital structure choice. I focus on theories

that, arguably, generate clear cut implications on dispersion and ignore other
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theories that lack such predictions.3

2.2.1 The Technology Effect

Financial theory suggests that operating leverage (an important characteristic

of a Þrm�s technology) affects a Þrm�s optimal Þnancial leverage (e.g., Brealey

and Myers, 2000, p. 240-41 and 522). Hence, if Þrms in an industry use dif-

ferent technologies, they will likely exhibit different capital structures. I refer

to the effect that technological diversity has on capital structure dispersion as

the technology effect.

To be sure, several reasons can justify the choice of different combina-

tions of technology and Þnance by Þrms. A simple reason can be that the

optimal technology (and its associated optimal leverage) within an industry

changes over time and that Þrms can Þnd it costly to switch technologies.

Another reason, as shown by Maksimovic and Zechner (1991), is that techno-

logical diversity and capital structure dispersion can arise endogenously in an

industry.

The logic of Maksimovic and Zechner�s model is as follows. Suppose that

3For instance, I do not discuss the theoretical literature that relates product market
competition to leverage choices by Þrms; see Maksimovic (1995) for an excellent review.
While interesting in many regards, this literature does not provide a clear-cut implication
on intra-industry leverage dispersion.
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Þrms in an industry can use technologies that employ inputs (with uncertain

prices) in different ways. In this case, both the actual realization of input

prices and the number of Þrms that choose a speciÞc technology will determine

the ex-post proÞtability of the technological choice. In equilibrium, ex-ante,

a majority of Þrms chooses the most likely efficient technology and the rest

of the Þrms choose alternative technologies.4 If the widely (narrowly) chosen

technology becomes the most efficient one, strong (weak) competition follows:

most (few) Þrms will expand their production, and will increase their cash

ßows marginally (substantially).

Once a positive link is established between technological diversity and

intra-industry differences in cash ßow variability, an implication on intra-

industry capital structure dispersion follows. Maksimovic and Zechner ar-

gue that, if a Þrm�s capital structure choice precedes its choice of production

technology, risk-shifting incentives induce more levered Þrms to use riskier

technologies. Reversing the timing of the choices�i.e., choosing technology

before capital structure�could reverse the association between risk and lever-

age; however, a positive correlation between intra-industry capital structure

dispersion and technological diversity remains. Thus, I will examine the fol-

4Ex-post, the realization of input prices can make any of the available technologies the
most efficient.
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lowing empirical implication:

� Higher intra-industry capital structure dispersion will occur in industries

where Þrms use more diverse production technologies.

2.2.2 The Asset-Liquidity Effect

Shleifer and Vishny (1992) propose the liquidity of the secondary market for a

Þrm�s assets as an important determinant of the Þrm�s optimal level of leverage.

Shleifer and Vishny argue that a Þrm can sell assets to obtain liquidity and that

the Þrm�s competitors are the best buyers because they can most productively

use the assets. The cost of transferring assets between competitors and the

choice of capital structure by competitors affect the liquidity of the secondary

asset market and therefore are important determinants of a Þrm�s leverage

choice. SpeciÞcally, Þrms will choose higher debt ratios if assets are easily

transferable and if their competitors are not too levered.

I argue that the cost of transferring assets can also affect the intra-

industry capital structure dispersion. I refer to this effect as the asset-liquidity

effect. When Þrms Þnd it very costly to transfer assets to their competitors,

the secondary asset market becomes irrelevant for a Þrm�s leverage decision.

Hence, subject to identical economic conditions, Þrms in an industry will op-
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timally choose the same amount of leverage, because they do not really need

to take their competitors� Þnancial condition into account. In contrast, when

the transfer of assets among competitors is inexpensive, the secondary market

becomes relevant, and so the competitors� Þnancial condition needs to be fac-

tored into a Þrm�s decisions about its own leverage. Firms in the same industry

can use different amounts of leverage: some will use leverage aggressively and

sell assets when distressed, and others will use leverage more conservatively

and provide liquidity when competitors are distressed. Thereby, I examine the

following implication:

� Higher intra-industry capital structure dispersion will occur in industries

with low transaction costs in the secondary asset market.

Technological differences can also reduce the liquidity of the secondary

asset market and thus decrease intra-industry capital structure dispersion.

Hence, I consider the following implication:5

� Higher intra-industry capital structure dispersion will occur in industries

where Þrms use more similar production technologies.

5This negative effect of technological dispersion on intra-industry capital structure dis-
persion conßicts with the positive effect suggested by the technology effect. Below, I examine
which effect, if any, dominates in the data.
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2.2.3 Agency Effects

In an inßuential paper, Leibenstein (1966) argues that Þrms will exhibit sub-

optimal behavior when the external environment fails to exert pressure on

the Þrms� decision-makers (what he calls X-inefficiency). Low environmental

pressure reduces decision-makers� effort and hence increases costs. Similarly,

the agency view of the Þrm (Jensen and Meckling 1976) argues that sharehold-

ers and managers have conßicting objectives regarding Þrms� policies, and that

managers will not maximize shareholder value unless they are induced to do so.

These arguments have implications regarding all Þrm decisions, including its

capital structure choice. Furthermore, when embedded in an industry analysis,

they also have implications for intra-industry capital structure dispersion.

Consider Liebenstein�s X-inefficiency arguments. Traditionally, the level

of competition in an industry has been related to the level of environmental

pressure imposed on a Þrm�s manager. In less competitive industries, Þrms�

market power (and their associated rents) isolates managers from the pres-

sure to minimize their Þrms� costs, including the cost of capital, to survive.

By contrast, in highly competitive industries, Þrms� operating and Þnancial

policies must be Þne-tuned to maintain their competitive edge. This relation

between the level of competition in an industry and the dispersion in Þrms�
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policies has been a common theme in the empirical literature in industrial or-

ganization. Indeed, this literature has analyzed how X-inefficiency can induce

widespread dispersion in Þrm productivity and proÞtability measures.6 Here, I

examine whether this empirical connection extends to Þrms� Þnancial decisions

by examining the following implication:

� Higher intra-industry capital structure dispersion will occur in highly con-

centrated industries.

Analogously, the agency view of the Þrm generates implications regard-

ing intra-industry capital structure dispersion. In industries without agency

problems, Þrm-value maximization fully determines the choice of capital struc-

ture. This effect reduces intra-industry dispersion by leading industry peers

to cluster around value maximizing capital structures. By contrast, in in-

dustries where shareholders cannot fully solve agency problems and managers

enjoy substantial discretion, Þrms� capital structures will be affected by man-

agerial preferences and objectives rather than pure Þrm-value maximization.

The precise form of such interference can depend on how the agency conßict

is shaped by factors purely related to the manager (e.g., his age, wealth, ca-

reer concerns, or risk attitude) or to his relationship with the Þrm (e.g., the

6See Frantz (1988) for a survey of several studies which relate X-inefficiency to widespread
variation in productivity or/and proÞtability among Þrms in an industry.
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Þrm corporate culture, or its organizational form). Here, however, I simply

examine if wider managerial discretion leads to wider intra-industry capital

structure dispersion:7

� Higher intra-industry capital structure dispersion will occur in industries

in which agency problems are more severe.

2.3 Research Design

2.3.1 Data Sources and Industry Grouping

I use the COMPUSTAT industrial Þles from 1992 to 2000 to build all but the

corporate governance proxies, for which I use information from ExecuComp,

and proxy statements. Following Titman and Wessels (1988) and Rajan and

Zingales (1995), I average the variables over three-year periods in an attempt

to reduce the error-in-variables problem. I refer to the 1998-2000 averaged

sample as the base case period and, in section 2.5, use the averages for the

1992-1994 and 1995-1997 periods as robustness checks.

7In order to develop implications 2.2.3 and 2.2.3, I am implicitly excluding extreme
situations of either total lack of competition or full managerial entrenchment (Zwiebel 1996).
In such cases, minimal costs to managerial effort or an accentuated managerial aversion to
debt would make all competitors cluster around very low levels of leverage (and hence to
reduce intra-industry dispersion). In section 2.5 I consider this issue further.
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To ensure that industry groups capture competitive links among Þrms

(as well as to avoid well-known drawbacks of SIC classiÞcation), I consider the

following industry classiÞcations: (i) the classiÞcation of the Value Line Invest-

ment Survey (VL) and (ii) my own classiÞcation, i.e., �own grouping� (OG). In

section 2.5, I consider more conventional, SIC-based, industry classiÞcations.8

The VL classiÞcations are taken from their 1992-2000 analysts� reports

and include all industries except the Þnancial sector (SIC 6000-6999), utilities

(SIC 4910-4942), and non-classiÞable establishments (SIC 9995-9999). For the

1998-2000 period, VL consists of 77 industries composed of 1,399 Þrms. Lack of

data for some proxies, the inability to match with corporate governance data,

and the exclusion of outliers reduces the sample to 73 industries composed of

1,146 Þrms.9

The own grouping OG reÞnes VL with information from industry trade

publications, SEC Þlings, and other sources of Þrm public information (e.g.,

industry almanacs, yearbooks, directories, handbooks, manuals, periodicals,

8Clarke (1989) shows that the SIC system is not helpful to identify Þrms that display
similar sales, proÞt rates or stock price changes. Kahle and Walking (1996) question the
consistency of the SIC codes as reported by the COMPUSTAT and CRSP databases. These
problems have prompted other authors to also develop their own industry groupings (e.g.,
Fama and French 1997; Lamont 1997; and Scharfstein 1998) and also to Value Line (Andrade
and Kaplan 1998).

9I exclude outliers at the Þrm level following the Hadi (1992, 1994) method. In practice,
the Hadi method tends to exclude fewer observations when a variable is, by construction,
bounded. Outlier exclusion reduces the sample from 1,258 to 1,146 Þrms in 1998-2000. For
1992-1994 (1995-1997), I end up with 914 (930) Þrms grouped in 67 (64) industries.
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and newsletters). In the development of OG, I check the accuracy of the

groupings (e.g., the presence of all major competitors, including major private

Þrms), and verify that groupings exhibit competitive links among Þrms.10 For

OG, I keep 43 of the 77 VL industries (but I reallocate several Þrms), redeÞne

9 industries, transform 11 into 19, and eliminate 14. I end up transforming the

initial VL (77 industries, 1,399 Þrms) into a classiÞcation of 71 industries and

985 Þrms. Missing data, the inability to match with the corporate governance

data, and the exclusion of outliers reduce the sample to 71 industries with 830

Þrms in 1998-2000 and 61 industries with 657 (698) Þrms in 1992-1994 (1995-

1997). In appendix A, I detail the sources of information and the adjustments

that I made to transform VL into OG.

A difficult issue in industry grouping is how to deal with Þrms that

operate in multiple industries, i.e., conglomerates. Previous literature fails

to offer a uniÞed treatment of this problem. For instance, Maksimovic and

Phillips (2002) separate stand-alone Þrms from conglomerates by looking at

the percentage of production in a given 3-digit SIC. Others, such as Lamont

(1997) and Scharfstein (1998), ignore SIC and exercise their best judgment

10Although VL solves many of the SIC problems, analysts group competitors based on
stock market considerations in a way that is not ideal for my inquiry. For instance, VL
groups together large multiple segment Þrms under the umbrella of �diversiÞed industry,�
and retail stores without considering their specialty.
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in classifying conglomerates. I consider two alternative approaches. First, I

proceed according to VL, which ignores conglomeration issues and allocates

each Þrm to a unique industry. Second, I adjust for conglomerates in OG

according to a systematic process that I detail in appendix B. (In section

2.5.2, I examine a set of robustness checks to address potential effects that

conglomerates may produce in the results.)

2.3.2 Measures of Intra-Industry Capital Structure Dis-

persion

I use a Þrm�s leverage ratio, Lev, as the descriptive measure of its capital

structure. I deÞne Lev as the ratio of the book value of Þrm debt (COMPUS-

TAT [item 9] + [item 34]) over the sum of the book value of its debt and the

market value of its equity, computed as Þscal year-end share price [item 199]

times shares outstanding [item 25]. In section 2.5, I use leverage ratios based

on the book value of equity and bond ratings as alternative descriptions of a

Þrm�s capital structure.11

The two main speciÞcations that I consider, an unconditional and a

11I deÞne book equity as total assets [item 6] minus total liabilities [item 181] and preferred
stock [item 10] plus deferred taxes [item 35] and convertible debt [item 79]. When preferred
stock is missing, we replace it with the redemption value of preferred stock [item 56]. I
discard observations where the book value of equity is negative.
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conditional model of leverage dispersion, calculate intra-industry leverage dis-

persion differently. The unconditional model uses the standard deviation of

Þrm leverage ratios in each industry (SD(Lev)) as the measure of dispersion.

The conditional model jointly examines determinants of Lev at the Þrm level

and determinants of the unexplained cross-sectional variation at the industry

level. Although I actually estimate Þrm and industry determinants simulta-

neously, it is more intuitive to consider the model as a two step process that

Þrst regresses each Þrm�s leverage on its determinants, then uses the standard

deviation of the regression residuals (SD(CoLev)) as the measure of disper-

sion.

2.3.3 Industry Proxies Suggested by Theoretical Effects

(i) Technological Differences

The technology effect predicts that the use of multiple technologies in an in-

dustry will be positively correlated with intra-industry capital structure dis-

persion, and the asset-liquidity effect predicts the opposite. To measure an

industry�s multiplicity of technologies, I calculate the coefficient of variation

of the Þrms� ratios of sales [item 12] per employee [item 29 multiplied by 1,000]

(CV (Sales/Emp)). This proxy measures the variability of the labor versus
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capital intensity across Þrms based on relatively reliable information (amount

of sales and number of employees). In section 2.5, I alternately use the stan-

dard deviation of the ratio of Þxed assets, i.e., plant, property, and equipment

[item 7], over total assets [item 6], SD(FA/TA).12

(ii) Cost of Asset Transfers

The asset-liquidity effect predicts low intra-industry capital structure disper-

sion when transaction costs prevent competitors from easily transferring assets

among themselves. I proxy for the size of these transaction costs by consid-

ering the industry average of the Þrms� ratios of leased assets [item 84] over

total Þxed assets (Leasing/FA).13 The rationale is straightforward: leasing�

a form of secured lending that gives creditors the right to repossess assets after

default�constitutes an efficient Þnancial vehicle particularly when the cost of

transferring assets is low. Thereby, I interpret a positive sign in the coefficient

of Leasing/FA as evidence consistent with the asset-liquidity effect: indus-

12When I measure the dispersion of Sales/Emp I focus on the coefficient of variation
instead of the standard deviation to avoid size effects. Such effects are less apparent in the
case of FA/TA where TA constitutes a size normalization. In section 2.5, I discuss the
effect of alternative controls in our results.
13COMPUSTAT�s [item 84] represents the debt obligation which a company incurs when

capitalizing leases. A capital lease must meet at least one of these criteria: (i) lease contains
a bargain purchase option, (ii) lease term is more than 75% of the estimated life of the
leased property, (iii) present value of the minimum lease payment exceeds 90% of the fair
value of the leased property, and (iv) terms of the lease transfer property ownership to the
company (lessee).

35



tries where leasing is an important Þnancing vehicle will have a low cost of

transferring assets among Þrms and hence will exhibit high dispersion.

In section 2.5, I alternately use the industry average of the Þrms� ratios

of plant, property, and equipment sales [item 107] over total assets (PPE-

sales/TAt−1), and interpret a positive sign on its coefficient as supporting evi-

dence for the asset-liquidity effect. (I lag PPEsales/TAt−1 to address potential

endogeneity problems.) The rationale is also straightforward: low transaction

costs facilitate transactions, and hence a high volume of transactions consti-

tutes an (indirect) indication of low transaction costs.

(iii) Agency Effects

Agency effects predict that high industry concentration and severe managerial

conßicts will increase intra-industry capital structure dispersion. As a measure

of concentration, I use the HerÞndahl index (Herf -index), the sum of the

squared values of Þrms� market shares, and interpret a positive sign of its

coefficient as evidence consistent with the agency effect. In section 2.5, I

examine other measures of concentration and discuss other robustness issues

related to industry concentration.

I indirectly measure the agency conßicts of the Þrms in an industry by

building proxies related to two mechanisms that can ameliorate such conßicts�
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incentive compensation and board composition. In addition, I directly proxy

for industry agency conßicts by considering the industry average of Þrms� CEO

tenures, a measure previously considered in the literature as positively associ-

ated to CEO entrenchment (e.g., Berger, Ofek, and Yermack 1997).14

I cautiously interpret a more intense use of a corrective governance

mechanism as evidence of a weak residual agency problem in the Þrm. This

interpretation assumes that governance variables proxy for unobservable in-

dustry characteristics associated with lower agency conßicts. Admittedly, this

interpretation can be overlooking the endogeneity of the governance proxies

that could be instead positively related to the intensity of the original agency

problem. This alternative interpretation would make unclear whether tighter

governance corresponds to higher managerial pressure in equilibrium.15

In an attempt to reduce endogeneity problems, I build governance vari-

ables using lagged information (i.e., average for period 1995-1997).16 I use

ExecuComp to gather information on the structure of CEO compensation (the

percentage of stock-based compensation over total compensation, V arComp),

14However, Berger et al. caution on the interpretation of the duration of the CEO tenure,
which can also be correlated with managerial quality.
15See Hermalin and Weisbach (2002) for a discussion of the difficulties on the interpreta-

tion of corporate governance variables in empirical work.
16I also use information from 1989-1991 (1992-1994) for the analysis of 1992-1994 (1995-

1997).
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and on the length of the CEO tenure (the inverse of the number of years of the

CEO in the Þrm, CEOten-1 ). In addition, I use proxy statements to obtain

board composition (percentage of outsiders over total members of the board,

BoOut) and also to gather information for governance variables for years be-

fore 1992. In section 2.5, I present alternative proxies for other aspects of

governance, including ownership, board size, and takeover pressure.

2.3.4 Industry Control Variables

I consider two main sets of control variables: (i) industry characteristics that

can affect capital structure dispersion, and (ii) controls for heterogeneity of

Þrm characteristics within an industry. In addition, in section 2.5, I consider

other controls to address robustness issues.

I focus on the following industry characteristics: risk, size, growth op-

portunities, taxes, and age. I measure these variables as the averages of the

corresponding Þrms� characteristics in each industry group.

Industry risk refers to the exposure of Þrms to economic shocks which

can affect Þrm values and hence leverage ratios.17 As a proxy for industry

risk, I calculate the industry average of the coefficients of variation of the time

17Fischer, Heinkel and Zechner (1989) show that Þrms with highly volatile assets feature
a broader range of leverage values.
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series of Þrms� cash ßows (CV (CF )). SpeciÞcally, for each Þrm, I compute

a coefficient of variation as the time-series standard deviation of the twelve

quarterly cash ßows during the 3-year sample period and divide it by the

time-series mean. I then average those coefficients within each industry.18

I control for industry Þrm-size to ensure that intra-industry capital

structure dispersion is not an artifact of differences in average Þrm size across

industries.19 As a size control, I use the industry average of the Þrms� assets

log-values (log(Assets)).

Industry growth opportunities can create large informational asymme-

tries between Þrms and markets that increase Þrms� recapitalization costs and

thereby induce high intra-industry capital structure dispersion. Following Tit-

man and Wessels (1988), I measure a Þrm�s growth opportunities as the ratio

of a Þrm�s capital expenditures [item 128] over total assets. I average growth

opportunities across Þrms to obtain the proxy value for each industry, Inv/TA.

I control for the effect of taxes on dispersion, an effect whose direction

is a priori unclear. On the one hand, high taxes, by promoting Þnancial

sophistication in Þrms, may induce intra-industry dispersion in their capital

18Quarterly operating cash ßows are taken from the operating income before depreciation,
[item 21] in the quarterly COMPUSTAT tapes.
19Size effects appear relevant to explain other aspects of the capital structure. For in-

stance, Rajan and Zingales (1995) Þnd a positive relationship between size and market value
of leverage, and Titman and Wessels (1988) that small Þrms use more short-term debt.
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structures. On the other hand, high taxes can make it very costly for Þrms not

to follow an optimal leverage policy, and hence reduce dispersion. Controlling

for tax effects also ensures that Leasing/TA is proxing for liquidity in asset

transactions and not simply capturing industry tax effects. As a measure

for tax effects, I consider Graham�s (1996a, 1996b) Þrm�s marginal tax rate

averaged across the Þrms in the industry, i.e., Tax.20

Finally, I control for the average Þrm age in each industry. If Þrms are

more likely to optimize their capital structure when they go public, then age,

i.e., the amount of time since a Þrm went public, will be a source of hetero-

geneity in Þrms� capital structures. I measure age as the log of the number of

years since the Þrst appearance of the Þrm in COMPUSTAT, log(Age).

The second group of controls explicitly considers differences in Þrm

characteristics within an industry. A simple null hypothesis on intra-industry

capital structure dispersion is that Þrms in some industries are more homoge-

nous than in others, and that more Þrm homogeneity reduces intra-industry

capital structure dispersion. I address this issue in two ways. First, as one

of my central speciÞcations, I consider a conditional heteroskedasticity model

that explains leverage differences across industries after controlling for deter-

20To avoid endogeneity problems, I use the marginal tax rate before interest. I thank
John Graham who kindly provided the data to build this proxy.
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minants of leverage at the individual Þrm level. Second, I control for differences

in Þrm characteristics across industries by calculating the standard deviations

of the Þrm characteristics described above.21 That is, I calculate the standard

deviation of Þrm risk, SD(CV (CF )), Þrm size, SD(log(Assets)), Þrm growth

opportunities, SD(Inv/TA),Þrm marginal taxes rates, SD(Tax), and Þrm

ages, SD(log(Age)).

2.4 Results

2.4.1 Univariate Analysis

Figure 1 presents two histograms of the dispersion measures, SD(Lev) and

SD(CoLev), and Table 1 presents descriptive statistics on the dispersion

measures as well as on industry characteristics. Dispersion measures are

highly positively correlated, i.e., 0.76, and exhibit similar characteristics (OG):

SD(Lev) (SD(CoLev)) has a mean of 18.1%, (16.1%), a minimum of 4.3%

(4.6%) and a maximum of 31.4% (29.1%).22 Examples of industries with low

21For symmetry in the presentation of the section 2.4 results, I control for differences in
Þrm characteristics both in the unconditional and conditional models.
22Because leverage ratios are constrained between 0 and 1, SD(Lev) is itself bounded

between 0 (no dispersion) and 0.5 (when half of the Þrms in the industry have no leverage
and half only use debt). In section 2.5, I examine if this limited range effects the regression
results.
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dispersion are Computer Software (SD(Lev)×100 = 4.3, SD(CoLev)×100 =

7.1), Computers and Peripherals (6.9, 6.3), Semiconductors Cap. Equipments

(7.3, 4.6), OilÞeld Services (7.8, 6.3), and Pharmaceutical (8.6, 11.3). High

dispersion industries are Aluminum (31.4, 29.1), Retail Building Supply (30.5,

22.9), Food Wholesalers (29.5, 27.4), Drugstores (29.0, 23.2), and Grocery

Stores (29.3, 26.4). In appendix A, next to the description of each industry

(in OG), I provide these Þgures.

Dispersion in debt ratings also exhibits considerable variation across

industries. Looking at the ratings of the six largest Þrms (by sales) in 63

OG industries with available rating information, I Þnd 21 industries with low

rating dispersion (the six bond ratings clustered in only one or two notches),

26 with medium dispersion (three notches), and 16 with high dispersion (more

than three notches).23

Examining the 68 industries that remain in the three sample periods

(i.e., 1992-1994, 1995-1997, and 1998-2000), I Þnd a strong persistence in lever-

age dispersion.24 The correlation between SD(Lev) in 1995-1997 and 1998-

23A rating notch consolidates minuses and pluses in bond ratings (e.g., AA would be
a notch that includes AA+ and AA-). In section 2.5.1, I describe how we gather bond
rating information, and in the appendix, I provide information about notch dispersion across
industries.
24I consider all 71 industries that compose the 1998-2000 sample with the exceptions of

Educational Services, Internet, and Jewelry Stores.
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2000 is 0.68; between 1992-1994 and 1995-1997, 0.67; and between 1992-1994

and 1998-2000, 0.63. Separating industries in terms of SD(Lev) quintiles, I

Þnd that 12 industries (18%) remain in the same quintile during the three

sample periods; 40 (59%) remain in their quintiles during two out of three pe-

riods; and 16 (24%) change quintiles in each period. In section 2.5.3, I further

examine time series variation in intra-industry dispersion.

Table 2 presents univariate correlations between measures of dispersion

and industry characteristics. Both in OG and VL, Leasing/FA and Herf-index

show positive and signiÞcant correlations with SD(Lev) and SD(CoLev), which

suggests that leverage dispersion is inßuenced by asset transaction costs neg-

atively and industry concentration positively. By contrast, CV(Sales/Emp)

does not show any statistically signiÞcant correlation. With respect to the

three corporate governance variables, two of them show negative correlations,

particularly strong in the case of V arComp, and CEOten−1 is insigniÞcant.

Finally, with the exception of Þrm age, none of the industry controls shows

signiÞcant correlation, though they tend to keep consistent signs across group-

ings.25

25Controls based on dispersion of Þrm characteristics (non-reported) do not show any
statistical signiÞcant correlation with the measures of dispersion.
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2.4.2 Regression Analysis: An Unconditional Model of

Intra-Industry Leverage Dispersion

I consider two regression models of intra-industry leverage dispersion: an un-

conditional model and a conditional model. In the former, I regress leverage

dispersion on industry characteristics. In the latter, I simultaneously estimate

the determinants of a Þrm�s leverage ratio and the industry factors that explain

leverage dispersion.

In the unconditional model, I regress log[SD(Lev)] on the proxies for

the theoretical effects: Herf-index, Leasing/FA, CV (Sales/Emp), BoOut,

CEOten−1, and V arComp, including and excluding industry controls. I run

OLS regressions, and report White�s (1980) heteroskedasticity consistent stan-

dard errors.26 I report the results of the unconditional regressions in Panel A

of Tables 3 and 4.

Panel A in Table 3 presents four regressions without industry controls.

It includes two VL and two OG regressions, run by excluding and includ-

ing, respectively, corporate governance proxies. The four regressions show

26Given the empirical distribution of the dependent variables, I regress log[SD(Lev)]
instead of SD(Lev). Regressing dispersion in logs has also the advantage of allowing us
a direct comparison of the coefficients of the conditional and unconditional model. I also
regressed SD(Lev) without logs and the signs and signiÞcance of the coefficients (non-
reported) were virtually identical.
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similar results: the coefficients have the same signs, and very similar statisti-

cal signiÞcance. The regressions that exclude governance variables (Þrst and

third regressions) show signiÞcantly positive coefficients for Herf-index and

Leasing/TA, but no signiÞcance for CV (Sales/Emp). Comparing industry

groupings in these regressions, one can observe that in OG both the magni-

tude and the t-statistics of the signiÞcant proxies are bigger than in VL. This

is consistent with my claim that OG is a grouping reÞnement of VL, and that,

by reducing grouping noise, OG better identiÞes the effects on dispersion. (See

section 2.5.2 for further discussion on industry grouping effects.)

The second and fourth regressions in Panel A include governance prox-

ies. Such inclusion does not affect the sign of any other regressor, maintains the

signiÞcance of Herf-index and Leasing/TA, and improves substantially the Þt

of the regression (R2 approximately doubles). An F -test on the joint signiÞ-

cance of the governance regressors easily rejects the hypothesis that they have

no inßuence on intra-industry capital structure dispersion. Among governance

regressors, V arComp, the percentage of CEO variable compensation, shows

the highest signiÞcance. BoOut is signiÞcant only in OG, while CEOten−1

lacks signiÞcance in all regressions.

Panel A in Table 4 presents two sets of regressions that include control
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variables in the unconditional model. In one set (Þrst and third columns), I

include controls for industry characteristics in averages, i.e., built by averag-

ing Þrm characteristics in each industry; in the other set (second and fourth

columns), I include controls for dispersion in industry characteristics, i.e., built

by calculating the standard deviation of the Þrm characteristics in each indus-

try.

The inclusion of controls conÞrms the results obtained without controls:

Herf-index, Leasing/TA and V arComp remain as signiÞcant determinants of

dispersion, and CV (Sales/Emp) does not. Among controls, growth oppor-

tunities (Inv/TA) and Þrm age (Log(Age)) appear positively associated with

dispersion. These effects are apparent in the OG regression with controls in

averages and are hinted in all other combinations of grouping and classes of

controls.

In sum, the results of the unconditional model of leverage, Panel A in

Tables 3 and 4, conÞrm those suggested by the univariate correlations in Table

2. Greater dispersion is exhibited in industries (i) that are more concentrated,

(ii) with looser governance practices, and (iii) in which leasing is an impor-

tant Þnancial vehicle. Furthermore, the multivariate analysis also shows that

older industries and industries with more growth opportunities display greater
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capital structure dispersion.

2.4.3 Regression Analysis: A Conditional Model of Intra-

Industry Leverage Dispersion

I consider a conditional heteroskedasticity model that examines the determi-

nants of the intra-industry leverage dispersion while controlling for determi-

nants of the leverage ratios. Intuitively, one can think of conditional leverage

dispersion as the intra-industry dispersion of the residuals of a regression of

Þrm leverage on its determinants. The conditional model explains the differ-

ences in conditional leverage dispersion across industries. More precisely, I

estimate the following model:

Lev = x0β + u,

u ∼ N(0, exp(z0α)).
(2.1)

Lev corresponds to an individual Þrm�s leverage ratio, x to the determinants

of Þrm leverage ratios, and z to industry characteristics associated with intra-

industry dispersion (the same for all Þrms in a speciÞc industry group).

I include in x the following variables: FixedAssets/TA (proxy for tangi-

ble assets), CapExp/TA (proxy for growth opportunities), Log[Assets] (proxy
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for size), OI/TA (proxy for proÞtability) and industry dummies.27 (In section

2.5.4, I consider additional controls for individual leverage.) As recommended

by Harvey (1976), I estimate the previous model by maximum likelihood. I

also used the 2-step feasible generalized least squares procedure described by

Greene (1997, p. 558-562) and found virtually identical results (non-reported).

Panel B in Table 3 reports the results of the conditional model without

industry controls. The results are fairly consistent with those obtained in the

unconditional model (Panel A). Excluding governance proxies, Herf-index and

Leasing/TA appear positively related to dispersion in all speciÞcations while

CV (Sales/Emp) shows no signiÞcance. Including governance proxies does not

substantially affect the results, and, again, identiÞes V arComp as signiÞcantly

negatively associated with dispersion.28

Panel B in Table 4 presents the results with industry controls.29 In-

27I follow Rajan and Zingales (1995) in all but the construction of the proxy for growth
opportunities. There, I follow Titman and Wessels (1988) and use CapExp/TA, to avoid a
potentially spurious effect on Lev. I also run regressions using MV/BV (not reported) and
obtained very similar results.
28I am mostly interested in the effects of industry proxies on intra-industry leverage dis-

persion, i.e., α. To save space, I do not report the estimates for the coefficients of the
determinants of individual Þrm leverage ratios, i.e., β. Consistent with previous studies,
I Þnd that FixedAssets/TA and Log[Assets] are positively related to leverage, and that
CapExp/TA and OI/TA are negatively related to it.
29To maintain parallelism with the presentation of the unconditional model, I show re-

gressions that include average and dispersion controls. In the conditional model, dispersion
controls might be redundant because SD(CoLev) is built using the residuals of a regression
of leverage on its determinants at the Þrm level.
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cluding industry controls in the conditional model conÞrms the two control-

related results found in the unconditional model: the importance of growth

opportunities and Þrm age as explanatory factors of dispersion. In addition,

the conditional regressions suggest that industry risk, industry size and taxes

reduce intra-industry leverage dispersion. These effects are apparent in OG

regressions with controls in averages and only weakly appear in the other com-

binations of grouping and controls.

In sum, the conditional regressions conÞrm the main results obtained

with simple unconditional regressions. To some extent, the similarity of the re-

sults obtained with both models is noteworthy. Unconditional and conditional

measures of intra-industry leverage dispersion are positively correlated, but

conceptually different, and hence it is very interesting that similar industry

factors explain both. Indeed, I consider the fact that industry concentration,

loose governance practices, leasing use (as well as industry growth oppor-

tunities and age) explain conditional intra-industry dispersion to be strong

conÞrmation for the results documented in the unconditional case.
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2.4.4 Interpretation of the Results

In this section, I examine the economic signiÞcance of the estimates in Ta-

bles 3 and 4. I start by considering the magnitude of the implied changes in

intra-industry dispersion associated with changes in the signiÞcant determi-

nants from the regressions above. For instance, in the Þrst regression of Table

4, I estimate a coefficient of 2.59 for the Herf-index. This coefficient corre-

sponds to an increase of 27% in SD(Lev) (i.e., 0.65 standard deviations) with

each standard deviation increase in Herf-index (i.e., 0.09). Such an increase

would �shift� an industry at the median level of capital structure dispersion

(0.18) to percentile 78% (i.e., 0.23). Other variables can be similarly exam-

ined: one standard deviation increase in V arComp and in Leasing/FA are

associated with changes in SD(Lev) of −15% (−0.38 standard deviations)

and 10% (0.25), respectively. These Þgures suggest signiÞcant economic as-

sociations among the regressors and intra-industry dispersion, with industry

concentration being a particularly strong determinant of dispersion.

Finding signiÞcant variables that explain dispersion allows us to reject

the simple null hypothesis that there are no systematic determinants of dis-

persion. In addition, Þnding that industry factors remain signiÞcant after the

introduction of industry controls (both in average and, more importantly, in
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dispersion�i.e., even columns in Table 4) rejects another reasonable null hy-

pothesis: that cross-sectional differences in industry dispersion are simply a

byproduct of cross-sectional differences in Þrm characteristics. As shown in

Table 4, even after controlling for many sources of heterogeneity among Þrms,

intra-industry dispersion remains associated with the industry characteristics

that are suggested by theory.

In particular, the evidence clearly supports the relevance of agency ef-

fects in capital structure. For example, every regression shows a positive rela-

tionship between Herf-index and dispersion, which is consistent with the idea

that it is easier to deviate from the optimal capital structure in less competi-

tive industries. The regressions also show that looser governance is associated

with greater dispersion (e.g., V arComp), which suggests important manage-

rial effects on leverage. The evidence is also consistent with the implications

of the asset-liquidity effect: leasing is positively correlated with intra-industry

leverage dispersion. Finally, I Þnd no clear evidence of technological effects

on dispersion. This can be due to the conßicting implications of the asset liq-

uidity and the technology effects, which may make it difficult to observe any

clear pattern in the data.

My Þndings can be related to the previous empirical literature on capital
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structure. The Þnding that industry concentration creates leverage dispersion

complements previous Þndings by Phillips (1995) and Chevalier (1995) who, in

selected industries, Þnd a relationship between leverage and competition. My

evidence also complements Berger, Ofek, and Yermack�s (1997) Þnding that

a Þrm�s leverage is reduced when managers are more entrenched.30 I show

that entrenchment can create differences in leverage among Þrms in the same

industry. The Þnding that reduced costs of asset transfers (i.e., high leas-

ing use) creates leverage dispersion adds to a recent literature (Pulvino 1998,

Maksimovic and Phillips 2001) that stresses the importance of asset sales as a

means of liquidity provision to Þrms. The lack of Þnding a technology effect

on leverage dispersion contrasts with Mackay and Phillips (2002). Differences

in our samples, the focus of our studies, and even econometric procedures may

explain the difference in our Þndings. Furthermore, as I document in section

2.5, some evidence of a technology effect consistent with theirs appears in

several of my robustness checks below.

Finally, my Þndings related to industry controls are also related to pre-

vious literature. The positive correlation between industry age and leverage

dispersion is consistent with Baker and Wurgler (2002), who Þnd a strong

30See also Graham (2000, p. 1930-31) for a reassessment of such evidence.

52



correlation between a Þrm�s current leverage ratio and the Þrm�s past market-

to-book ratios�and hence a strong persistence in Þrms� leverage ratios. The

positive correlation between age and dispersion is also consistent with Welch

(2002), who argues that �inertia� is a primary determinant of capital structure.

The positive effect of growth opportunities on leverage dispersion is consistent

with the pecking-order hypothesis (Myers 1984; Myers and Majluf 1984), an

issue that I further examine in section 2.5.4 below.

2.5 Robustness Checks

In this section, I present a number of robustness checks. I consider (i) alter-

native measures of intra-industry capital structure dispersion (Table 5), (ii)

alternative industry groupings (Table 6), (iii) alternative sample periods (Ta-

ble 7), (iv) alternative proxies for industry determinants as well as additional

industry controls (Table 8), and (v) an analysis of the effects that an industry�s

level of leverage may have on intra-industry leverage dispersion (Table 9).
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2.5.1 Alternative Measures of Intra-Industry Capital

Structure Dispersion

In this section, I examine intra-industry capital structure dispersion using

alternative measures of capital structure. SpeciÞcally, I use Þrms� bond ratings

and alternative deÞnitions of a Þrm�s leverage ratio. In Table 5, I present three

unconditional regressions on capital structure dispersion (Panel A) and three

regressions on conditional dispersion (Panel B). To save space I only report

OG regressions, VL results are very similar.

Dispersion in Bond Ratings

The Þrst regression in Panels A and B of Table 5 considers intra-industry

dispersion of bond ratings. I use the Standard & Poor�s long-term domestic

issuer ratings as reported by COMPUSTAT [item 280].31 I restrict myself to

the 63 industries for which I can obtain rating information for their six biggest

Þrms (by volume of sales).

To measure dispersion in ratings, I build an ordinal variable that in-

creases in the differences among Þrm ratings within an industry. I assign a

�1� to the one industry where the six biggest Þrms belong to a single rating

31COMPUSTAT deÞnes S&P�s issuer credit rating as S&P�s assessment of an issuer�s
overall creditworthiness, apart from its ability to repay individual obligations.
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notch; I assign a �2� to the 20 industries in which the biggest Þrms belong to

two adjacent rating notches. I assign a �3� to the 26 industries in which their

Þrms belong to either three adjacent categories (e.g., AAA, AA, A) or two

separated categories (e.g., AAA, BB or AAA, A). Lastly, I assign a �4� to 15

industries with more rating dispersion and a �5� to the one industry where the

dispersion is the largest. The unconditional model (Þrst regression in Panel

A) consists of an ordered probit that regresses the ordinal rating variable on

industry proxies. The conditional heteroskedasticity model (Þrst regression in

Panel B) is analogous to model (2.1), but explains Þrm bond ratings instead

of its leverage ratios:

Rat = x0β + u,

u ∼ N(0, exp(z0α)).

I include in x determinants of a Þrm�s rating,32 and in z the same industry

proxies considered previously.33

32I include standard determinants of rating as in Kaplan and Urwitz (1979). These are:
book value of leverage, interest coverage, proÞtability, a size control, and industry dummies.
See Kaplan and Urwitz (1979) for details on the deÞnition of these variables.
33For simplicity, I take the numerical values assigned by COMPUSTAT as cardinal mea-

sures of ratings. Previous analyses have not found major differences between either dealing
with debt ratings as a categorical variable or cardinalizing them by a linear scale. See Kaplan
and Urwitz (1979), Maddala and Nelson, (1974), and McKelvey and Zavoina (1975).
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Overall, the rating based results are quite consistent with those based on

leverage dispersion in Tables 3 and 4. As before, Herf-index and Leasing/FA

are positively associated with intra-industry capital structure dispersion. In

contrast, the governance variables fail the F -test of joint signiÞcance and

V arComp appears as signiÞcant only in the unconditional model. Interest-

ingly, and consistent with the technology effect, CV (Sales/Emp) is signiÞcant

and positively associated to rating dispersion in the conditional model.

The consistency of the ratings-based and leverage-based analysis is par-

ticularly noteworthy because there is no linear relationship between the rating

and leverage ratio dispersion measures. For instance, a direct cardinaliza-

tion of the ordinal ratings measure allows us to deÞne rating dispersion as

the standard deviation of the rating variable i.e., SD(Rat). Doing so, I Þnd

that the correlation between SD(Rat) and SD(Lev) is statistically signiÞcant

(p-value=0.01) but only moderate in magnitude (0.32).

Alternative Measures of Leverage Dispersion

In the second and third columns of Panels A and B in Table 5, I present

regressions whose dependent variables are Þrm leverage ratios built in two

alternative ways. First, I consider the book value of equity instead of its

market value (second column in each panel). Although not free of criticisms,
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(e.g., Welch 2002), equity book values can be important if Þrms make Þnancial

decisions based on accounting, rather than market, information. Second, I

also consider book value of debt over market value of equity (D/E) instead

of debt plus equity (i.e., D/(D + E)). Using this deÞnition, leverage values

are unbounded from above. Therefore, any test misspeciÞcation due to upper

bound on the base case leverage measure is eliminated.34

The results based on the alternate leverage ratio deÞnitions strongly

conÞrm my central results in Tables 3 and 4. All previously signiÞcant vari-

ables, Herf-Index, Leasing/TA (except in one regression) and V arComp,

maintain their signs and signiÞcance. Moreover, BoOut is signiÞcant in three

of the four regressions, and CV (Sales/Emp) emerge as signiÞcant in the con-

ditional dispersion model when equity is book-value measured. With respect

to industry controls, Inv/TA and Log(Age) remain signiÞcant and positively

related to dispersion in three of the four regressions, and CV (CF ) emerges as

negatively related to dispersion.

34However extreme values of D/E can affect the regressions. I apply the Hadi�s method
for outlier control (see footnote 9), and exclude 50 observations for which D/E > 3.
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2.5.2 Other Industry Grouping Methods

In this section, I consider alternative grouping methods which either (i) have

been commonly used in previous studies (Panel A in Table 6) or (ii) further

reÞne OG (Panel B in Table 6). Robustness to alternate grouping methods

ensures that I have identiÞed fundamental determinants of intra-industry dif-

ferences in capital structure and not random artifacts of a particular grouping

method.

In Panel A, I present four regressions. The Þrst two are run with Þrms

grouped according their primary 3-digit SIC which yields a classiÞcation of 58

industries with 3,019 Þrms. The third and fourth regressions are run with Þrms

grouped according to the industry classiÞcation of Fama and French (1997),

FF, which yields 46 industries with 2,800 Þrms.35

Overall, the results based on SIC and FF conÞrm those in Tables 3 and

4: Herf-index remains signiÞcant in three regressions (and it is close to signif-

icance in the fourth), Leasing/TA remains signiÞcant in all, and governance

variables, when signiÞcant, tend to appear negatively correlated with disper-

sion. The regressions also conÞrm industry age and the presence of growth op-

35Fama and French (1997) start with four-digit SIC codes and exercise their own judgment
to allocate Þrms into industries, so that they create a redeÞned set of 48 industries. For
details, see http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/ I employ only 46 of
their industries after I exclude �Financials� and �Utilities.�
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portunities as factors that generate more dispersion in intra-industry leverage.

Finally, I Þnd evidence consistent with the technology effect: the coefficient of

CV (Sales/Emp) emerges as positive and signiÞcant in both FF and in one of

the SIC regressions.36

In Panel B of Table 6, I consider four additional regressions. The Þrst

two use only the six-largest Þrms in each industry (by volume of sales). This

reduces the sample from 830 to 426 Þrms but allows us to check that differences

in the number of Þrms in each industry do not drive the results. (In OG, the

range of Þrms in an industry goes from 6 in Beers to 47 in Medical Supplies.)

The last two regressions in Panel B focus on industries for which conglomerates

are less important. SpeciÞcally, I use SIC segment information to exclude 24

industries in which conglomerates may be inßuential and conservatively focus

on the 47 industries that contain Þrms whose activity is relatively focused.

(See appendix B for details.)

Panel B regressions conÞrm my previous results: Herf-index and Leas-

ing/FA (with one exception) maintain their signs and signiÞcance, and the

36I also check the accuracy of the groupings by regressing Þrm leverage ratios on industry
dummies, with the presumption that a more accurate grouping should provide a better
regression Þt. Limiting to the 863 common Þrm-observations in the OG, VL, SIC and FF
and including 71 industry dummies for OG, 73 for VL, 58 for the 3-digit SIC, and 46 for
FF, I Þnd a slightly better Þt in OG (R2 = 0.45 and adjR2 = 0.40) than in VL (0.41, 0.36),
and even a better Þt when compared with SIC (0.34, 0.29) and FF (0.33, 0.29).
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governance proxies are strongly related to dispersion. These results conÞrm

that my Þndings are not being driven by differences in the number of Þrms

across industries nor by misclassiÞcations of Þrms into industries. In addition,

the signiÞcant stand-alone regressions results indicate that some of the results

in Tables 3 and 4 perhaps are being obscured by the allocation of capital inside

conglomerates.

2.5.3 Different Sample Periods: 1992-1994 and 1995-

1997

In Table 7, I present eight regressions run with averaged information from the

1992-1994 and 1995-1997 periods. Panel A presents the 1992-1994 regressions

and Panel B the corresponding regressions for 1995-1997.

Table 7 shows that the 1992-1994 and 1995-1997 results are very con-

sistent with those from 1998-2000. This conÞrms that my main results are not

time speciÞc and suggests that the proxies capture fundamental determinants

of intra-industry capital structure dispersion. Once again, the regressions show

that Herf-index is signiÞcant and positively related to dispersion in all eight

regressions, Leasing/TA is in six (and maintains its sign in the other two),

and CV (Sales/Emp) shows no signiÞcance in any of the regressions. The
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main difference between the 1992-1994 and 1995-1997 sample periods comes

from the governance variables, which, in general, are more strongly related to

dispersion in 1995-1997 than in 1992-1994 (see, in particular, V arComp).37

Finally, the regressions show no signiÞcant effect related to industry controls,

and, in contrast to the 1998-2000 period, only offer weak support for the effect

of age on dispersion.

I also perform a simple panel data analysis. I run (non-reported)

both a random-effect and a Þxed-effect model with the 68 industries that

exist in all three sample periods, including period dummies. The random

effect model conÞrms all of my results. More interestingly, the Þxed-effect

analysis, which examines if time-series variation in industry determinants

is related to time-series variation in dispersion, also offers some conÞrma-

tory evidence: the signs for the three main determinants are conÞrmed, al-

though only two have marginal statistical signiÞcance (a positive Herf-index

(p-value=10.1%), a positive Leasing/TA (p-value=47.0%), and a negative

V arCom (p-value=10.7%)). These results suggest that the time-series vari-

ation in SD[Lev] even though small, also appears despite the persistence of

37This difference may be due to increased governance by Þrms throughout the nineties
(e.g., a widespread use of performance based compensation). However, I cannot exclude that
differences in data reporting and collection may contribute to these results. Information from
ExecuComp only becomes available after 1992.
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SD[Lev] over time, its limited time-series variation appears also to be related

to variation in its cross-sectional determinants.

2.5.4 Alternative Proxies and Additional Controls

In Table 8, I present eight additional regressions that either use alternative

proxies to measure theoretical effects (columns [1] to [6]) or consider additional

industry controls (columns [7] and [8]). To save space, I report unconditional

OG regressions, and discuss results from the non-reported VL and conditional

regressions only in case of conßicting evidence.

First, I examine alternative governance proxies. In [1], instead of BoOut

as a proxy for board effectiveness, I use board size, Log[BoardSize]. In [2], in-

stead of using CEOten−1 to measure entrenchment, I use a proxy for industry

takeover activity computed as the proportion of Þrms in the industry that are

active in mergers and acquisitions, M&A.38 In [3], instead of V arCom, I use

CEO ownership, CEOowner.39

When alternative governance proxies are considered in isolation, they

38I follow Welch (2002) p. 24, and set a Þrm dummy to �1� if a Þrm�s COMPUSTAT�s
footnote slot #1 is AA, AR, AS, FA, FB, FC, AB, FD, FE, or FF, and to �0� otherwise. I
then calculate M&A as the proportion of Þrms with �1� in each industry.
39Like in Berger, Ofek and Yermack (1997), I consider the industry average of the percent-

age of common shares directly owned by the CEO. As a robustness check, I also included
(results not-reported) the exercisable options held by the CEO without any material change
on the results.
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show no statistical signiÞcance.40 However, they (i) still easily pass the F -test

of joint signiÞcance, and (ii) are consistent with the hypothesis that looser

governance (via larger boards, lower M&A activity, or lower CEO ownership)

creates intra-industry dispersion. Furthermore, including these proxies does

not affect the other determinants of dispersion.

Next, I examine alternative proxies for the other theoretical effects. In

[4], instead of Herf-index, I consider, following Opler and Titman (1994), the

market share of the largest four Þrms in the industry (CR4). In [5], instead

of Leasing/TA, I use the average of the lagged ratio of property, plant and

equipment sales over total assets, as an alternative measure of the costs of

transferring assets by Þrms in an industry, PPESales/TAt−1. In [6], instead

of CV (Sales/Emp), I consider the variability of Þxed over total assets across

industries, i.e., SD(FA/TA), as a measure of technological differences within

an industry.

The alternative proxies conÞrm that industry concentration and reduced

asset transaction costs are positively related to dispersion: both CR4 and

PPESales/TAt−1 are signiÞcant. Furthermore, SD(FA/TA) is insigniÞcant,

as was CV (Sales/Emp) so there is still no evidence of technology effects on

40In the non-reported conditional model with OG, M&A appears signiÞcant and nega-
tively related to dispersion.

63



dispersion.

The positive relationship between industry concentration and leverage

dispersion is an important Þnding that requires additional scrutiny. In particu-

lar, I consider two issues. First, I explore the presence of non-monotonicities in

the relationship between concentration and leverage dispersion. As explained

in section 2.2 (see footnote 7), extreme managerial pressure or extreme discre-

tion could both reduce dispersion. To address this issue, I Þrst added Herf-

index and Herf-index2 as a regressor, and, then directly examined the data to

look for potential structural breaks in the relationship between concentration

and leverage. In both cases, I Þnd no evidence of non-monotonicities.

Second, I considered the possibility of a spurious relation between Herf-

index and leverage dispersion. For instance, suppose that a Þrm is wrongly

assigned to an industry group. If this Þrm is different from its presumed

competitors both in size and in leverage, a positive association between con-

centration and leverage dispersion may result.41 To explicitly address this

issue, I regress SD(Lev), built by excluding the leverage ratio of the largest

Þrm, on the usual industry determinants except that I substitute CR1 for

41The evidence so far casts some doubts on the relevance of this argument: (i) as shown
in Tables 3 and 4 (and also in Table 6), better grouping strengthens the signiÞcance and
magnitude of Herf-index; and (ii) the relationship is particularly strong in regressions in
which hard-to-classify conglomerates are explicitly excluded (see last regressions in Table
6).
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Herf-index, where CR1 is the market share of the industry�s largest Þrm.

This (non-reported) regression, which by construction eliminates the previous

misallocation concern, conÞrms previous results and, in particular, shows a

highly signiÞcant positive coefficient for CR1 (p-value=1%).

In the last two columns of Table 8, I present two unconditional OG

regressions with additional controls. In [7], I include a control for the in-

dustry average of Þrms� past proÞtability: the ratio of operating income over

total assets averaged over the three previous years (OI/TAt−1). I also in-

clude a control for Þrms� historical market-to-book ratios (MBefwa).42 In [8],

I present a regression with these controls measured as the standard deviation

of these characteristics for the Þrms in each industry (SD(OI/TA)t−1 and

SD(MBefwa)).

Introducing these controls tests whether my Þndings are a consequence

of having ignored other important determinants of the level of leverage by

Þrms. Controlling for past proÞtability tests for pecking-order effects on dis-

42I follow Baker and Wurgler (2002) and use �external Þnance weighted-average� market-
to-book ratio ((MB)efwa). The intuition for this variable is that external Þnancing
events represent practical opportunities to change the capital structure. It is deÞned as:
(MB)efwa,t =

Pt
s=t−n

es+dsP t
r=t−n er+dr

(MB)s, where e represents the net equity issues, de-

Þned as the change in book equity minus the change in retained earnings over total assets;
d is the net debt issues, deÞned as the change in assets minus the change in book equity
divided by total assets; and n is the number of prior years taken as history (10 years in this
case).
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persion (Myers 1984). The pecking-order theory holds that Þrms primarily

build their equity base through retained earnings. This implies that a Þrm�s

past proÞtability is negatively related to its current leverage ratio. Controlling

for historical market-to-book ratios tests whether Baker and Wurgler�s (2002)

evidence on market timing behavior by Þrms in the issuance of securities has

an effect on leverage dispersion.

I draw several conclusions from regressions [7] and [8]. First, intro-

ducing these controls does not eliminate any of the theoretical effects on dis-

persion: Herf-index and Leasing/FA remain positively related to dispersion,

and V arComp negatively related to dispersion. Moreover, a positive effect of

CV (Sales/Emp) emerges. Second, OI/TAt−1 appears positively (but non-

signiÞcantly) related to dispersion, and, importantly, does not eliminate the

effect of Herf-index on dispersion. This suggests that it is not merely due to

pecking-order effects. Third,MBefwa appears negatively related to dispersion.

This is consistent with the negative relation between a Þrm�s past history of

market-to-book ratios and its current leverage ratio, as reported by Baker and

Wurgler (2002), and with the positive correlation between the intra-industry

level of leverage dispersion that I discuss next.43

43I also run regressions (non-reported) including current and further lagged values of
OI/TA. These regression showed OI/TAt−1 as the only signiÞcant one and no effect
on other regressors. Finally, I examined (non-reported) conditional regressions including
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2.5.5 Level of Leverage and Leverage Dispersion

Among the determinants of intra-industry dispersion in leverage, I did not

include the average level of leverage in an industry (i.e., ILev). While the dis-

cussion in Section 2.3 offers no speciÞc reason for such inclusion, one can argue

that the Þrst moment of any probability distribution constitutes a �reasonable�

control when explaining the second moment. In the case of leverage, the strong

sample correlation between the industry average and the intra-industry stan-

dard deviation (0.50 in OG, 0.52 in VL) raises the following question: Are the

Þndings on intra-industry leverage dispersion documented above truly related

to dispersion, or might they be related to the level of leverage?

To address this issue, I present two sets of regressions in Table 9. In

Panel A, I Þrst present four regressions (two unconditional and two con-

ditional) that include ILev and then ILev2. Second, I regress the log of

CV (Lev), the coefficient of variation of within industry Þrm leverage (i.e., the

ratio of SD(Lev) over ILev as the dependent variable), on the determinants

of dispersion. Third, I simply present a regression of ILev on the determi-

nants of dispersion to look at the similarities and differences with the effects

OI/TAt−1, and MBefwa without affecting the results. I also included Þrm level controls
for OI/TAt−1 and MBefwa in the Þrst stage of the conditional model, which improves the
Þt of the regression, but, again, leaves the dispersion effects unaltered.
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on SD(Lev). In Panel B, I present four regressions in which the sample of

industries is split according to the average leverage of their Þrms. I present

two unconditional regressions and the corresponding conditional regressions.

From Panel A, I draw a number of conclusions. First, ILev is highly

signiÞcant and improves substantially the Þt of the regressions: high leverage

industries exhibit more dispersion.44 Moreover, including ILev2 suggests a

non-linear (i.e., inverse U-shaped) relationship between leverage and disper-

sion.45 Second, including ILev and ILev2 does not change my main Þndings:

Herf-index, and Leasing/TA remain positive and signiÞcant; governance vari-

ables lose some signiÞcance but tend to remain negatively related to disper-

sion.46 Moreover, including leverage terms makes CV (Sales/Emp) signiÞcant,

consistent with the technology effect. Fourth, the regression with CV (Lev)

as the dependent variable offers consistent but weaker results: all previously

signiÞcant proxies maintain their signs, but only Herf-index retains its signif-

icance. Fifth, regressing ILev on the determinants of dispersion shows clear

44The endogeneity of ILev can make its use as an explanatory variable problematic. In an
exploratory instrumental variable analysis, I used industry averages of (i) the Þrms� ratios
of R&D expenses to sales, and (ii) a the measure of Þrms� past market-valuations a la Baker
and Wrugler as instruments for ILev and found very similar (non-reported) results.
45The way in which SD(Lev) is deÞned can create a mechanical relationship with ILev:

low values of SD(Lev) dispersion may tend to occur when an industry shows very low or
very high levels of leverage. ILev2 can help account for this effect.
46This can be due to multicollinearity problem that hampers the interpretation of the

regressions. ILev may be unrelated to dispersion yet highly correlated to other corporate
governance proxies.
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differences between leverage and dispersion.47 In fact, I Þnd no statistically

signiÞcant effects of Herf-index and Leasing/FA on ILev and only a weak

(and insigniÞcant effect) of V arComp.

The results based on split samples (Panel B) are consistent with those

documented in Panel A. The primary determinants of leverage dispersion,

Herf-index and Leasing/TA, show signiÞcance in at least one regression in

industries with both high and low leverage. (This also holds for Inv/TA.)

By contrast, other determinants (V arComp, Age and CV (Sales/Emp)) show

stronger signiÞcance in low dispersion regressions than in high dispersion ones.

In any case, the overall picture is reinforced: although some of the determi-

nants lose signiÞcance in each of the regressions, none of them change signs,

and in most of the cases, they maintain relatively high t-values. Given the

limited number of industries, these results are strong conÞrmatory evidence

that my Þndings are not driven by differences in leverage across industries.

In sum, previous results show substantial differences between the de-

terminants of ILev and SD(Lev). Dispersion effects appear not to be a

mechanical consequence of differences of leverage across industries. Indus-

try concentration, the amount of leasing used, loose governance, and the use

47I also calculated univariate correlations of ILev with the industry proxies: −0.01 with
Herf-index, 0.09 with Leasing/FA, −0.26 with CV (Sales/Emp), −0.22 with BoOut, 0.09
with CEOten−1, and −0.30 with V arComp.
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of multiple technologies are robust determinants of leverage dispersion. There

is suggestive, but less conclusive, evidence that industry age and the presence

of growth opportunities create intra-industry leverage differences independent

of their effect on the level of leverage used within an industry.48

2.6 Concluding Remarks

This paper examines the dispersion in capital structures among Þrms within

an industry and then relate this dispersion to industry characteristics. I Þnd

that intra-industry capital structure dispersion is greater in industries that

(i) are more concentrated, (ii) use leasing more intensively, and (iii) have

looser corporate governance practices. The analysis also shows some evidence

that industries with multiple technologies, industries with older Þrms, and

industries with larger growth opportunities exhibit more dispersion in Þrms�

capital structures.

These results as consistent with the hypothesis that (i) competition

pushes Þrms toward similar capital structures, (ii) the ability of Þrms to easily

48It is not clear that, even if the level of leverage and its dispersion were related, our
analysis lacks interest. Indeed, I am interested not only in the analysis of intra-industry dis-
persion beyond leverage effects but also in how industry characteristics affect intra-industry
leverage dispersion, even if their contribution to such dispersion is through their effect on
the level of leverage.
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transfer productive assets generates capital structure differences within an

industry, and (iii) managers exercise discretion in choosing a capital structure

when allowed to do so.

These Þndings raise some new questions. Do the main forces identiÞed

here also affect the dynamics of intra-industry dispersion of capital structures?

How do Þrms adjust when they deviate from their optimal capital structures?

Is the speed of adjustment related to industry characteristics? Do Þrms co-

ordinate their Þnancial decisions and, if so, how? Do intermediaries play an

important coordinating role, or do market conditions fully determine coordi-

nation? A careful examination of these issues is a promising agenda for future

research.
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Chapter 3

Capital Structure and Debt

Rating Relationship: An

Empirical Analysis

3.1 Introduction

Previous empirical studies on ratings have focused on rating predictions and

market reactions to rating changes, but have only partially addressed the re-

lationship between debt rating and its determinants.1 Leverage is one of the

1Ederington and Yarwitz (1987) present an exhaustive summary of prior research. Rating
prediction results range from 50 to 70 percent out-of-sample prediction. On the other hand,
there are mixed results regarding market reactions to rating changes.
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determinants that has been proposed to explain ratings. However, to better

interpret the leverage-rating relationship, one would need to speciÞcally ad-

dress the fact that leverage is an endogenous variable. Here, I propose a model

that takes that endogeneity into account; I speciÞcally argue that leverage and

ratings are jointly affected by exogenous and unobservable shocks on the Þrm�s

fundamentals.

An unobserved change in a Þrm�s fundamentals that simultaneously

affects leverage and rating would bias the estimations of the leverage�s impact

on ratings in simple reduced-form regressions. I Þnd direct evidence that this

is indeed the case. Furthermore, my model allows me to interpret this bias. If

a decrease in, for example, the Þrm�s fundamental risk, occurs, it will improve

the Þrm�s prospects, leading rating agencies to upgrade the Þrm�s rating. Such

a decrease in the Þrm�s risk will simultaneously allow the Þrm to increase its

leverage, which, in turn, negatively affects the Þrm�s rating.2 So, the total

impact of a risk reduction on ratings has two components: (i) a rating upgrade

directly from the Þrm�s risk reduction, and (ii) a rating downgrade from the

leverage increase induced by the risk reduction. The rating upgrade from

the risk reduction partially offsets the downgrade from the increased leverage,

2The negative effect of risk on leverage has been documented in the literature. For
instance see Castanias (1983), Marsh (1982) and Bradley, Jarrell and Kim (1984).
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making the total rating downgrade appear less important than it really is.

To disentangle the direct effect of leverage on ratings, I use an instru-

mental variable approach that econometrically accounts for the endogeneity of

the leverage-rating relationship.3 I use as instruments three different variables

that affect leverage, and that yet seem reasonably uncorrelated with ratings.

First, I use the history of Þrms� past market valuations. In a recent paper,

Baker and Wurgler (2002) show that past market valuations are strongly as-

sociated with leverage. They Þnd that less levered Þrms tend to be those that

raise funds when their market valuations are high, and more levered Þrms tend

to be those that raise funds when their market valuations are low. Second, I

use the marginal tax rate that Þrms face when making capital structure deci-

sions, as reported by Graham (1996a, 1996b). A higher marginal tax rate will

make Þrms increase their leverage ratios. Finally, I use a proxy for managerial

entrenchment as instrument for leverage. If managers have a strong inßuence

on a Þrm�s capital structure, the extend to which managers control the choice

will affect the use of debt.4 The main variable that I consider for managerial

control is the CEO�s stock ownership. Simply put, managers will have more

3Additionally, I use a Þxed-effects regression, as a robustness check, to test for the pres-
ence of endogeneity in the leverage-rating relationship.

4Berger, Ofek and Yermack (1997) Þnd that when managers are more entrenched Þrms
exhibit lower levels of leverage.
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incentives to make value-maximizing decisions about capital structure when

their stock ownership is high.5

By considering the leverage-rating endogeneity, my instrumental vari-

able methodology shows that the effect of leverage on ratings is signiÞcantly

stronger than when endogeneity is ignored�up to seven times higher. The

stronger negative effect of leverage on ratings suggests at least a partial expla-

nation to the capital structure puzzle of why Þrms do not use leverage more

aggressively to reduce their cost of capital.

To further explore the robustness of the stronger effect of leverage on

ratings, I separate Þrms according to their level of Þnancial constraints. I argue

that if a Þrm is Þnancially constrained, it will Þnd it more difficult to issue

or retire debt when it experiences an exogenous shock to its fundamentals.

Hence, constrained Þrms will be more equity-dependent, and their leverage

less sensitive to changes in the Þrm�s fundamentals.6

5This relationship, however, might not be linear. As claimed by Morck, Shleifer and
Vishny (1988), high ownership may insulate managers against other disciplinary forces.
Managers that have more control may choose less debt. Despite, Berger, Ofek and Yermack
still Þnd a relationship between managerial stock ownership and leverage. The relation-
ship between CEO�s stock ownership and leverage ratios, and the fact that rating agencies
pay little attention to governance practices, makes stock ownership a good instrument for
leverage.

6As Baker, Stein and Wurgler (2002) suggest, a constrained or equity-dependent Þrm
will care more about how good its investment opportunities are, and how the market values
its equity, instead of caring about its fundamental risk when they make capital structure or
investment decisions. On the other hand, Þrms that are Þnancially unconstrained are more
able to react increasing/decreasing leverage when their fundamentals change.
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Consistent with this argument, I Þnd a stronger endogeneity effect on

Þnancially unconstrained Þrms when splitting the sample according to the

level of Þnancial constraints. An examination of cross-effects between leverage

and measures of the severity of constraints conÞrm the result: the impact of

leverage on ratings is stronger when Þrms are unconstrained.

The result on the stronger leverage�s effect on ratings has immediate

practical implications. For instance, one can investigate how much Þrms must

reduce their leverage to increase their ratings. Given the effect of leverage on

rating from the reduced-form regression, an average Þrm in my sample (rated

BBB) can increase its leverage by 0.55 without having its rating downgraded;

and thereby, given the beneÞts of debt, Þrms should feature higher leverage

than what one observes. In contrast, accounting for endogeneity, the same Þrm

would only have to increase its leverage by 0.09 to have its rating downgraded

one category, which is more consistent with the actual variation of leverage

medians across rating categories.

I also revisit Graham�s (2000) experiment where he Þnds that the typical

Þrm could double tax beneÞts by issuing debt until the marginal tax beneÞt

begins to decline. SpeciÞcally, I compare the tax beneÞts that�according to

Graham�underlevered Þrms may be leaving on the table, with the increased
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bankruptcy costs that a higher leverage would induce. By using my result

on the stronger leverage�s impact on rating to translate a leverage increase

into a rating downgrade, I Þnd that when the typical Þrm levers up to the

point where tax beneÞts are maximized, the consequent increase in default

probabilities (and Þnancial distress costs) ends up offsetting these potential

tax-beneÞts. After all, it might not be that Þrms are conservative in their use

of debt, as Graham suggests, but that, the impact of a Þrm�s leverage increase

on its default probability has been underestimated, as I argue in this paper.

This chapter is organized as follows. Section 3.2 explains the endo-

geneity effect in the rating-leverage relationship and proposes an econometric

implementation. Section 3.3 describes the data sample and variables used.

Section 3.4 presents the results for the econometric implementation proposed.

Section 3.5 reports several robustness checks. Section 3.6 tests the main result

using a Þxed-effects panel data model. Section 3.7 examines the relation-

ship between the main result and the Þrms� liquidity constraints. Section 3.8

presents an application of the main result of the paper. Section 3.9 summarizes

the conclusions.
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3.2 The Leverage-Rating Endogeneity

Although it is widely accepted that a Þrm�s leverage affects its bond ratings,

previous research has not carefully examined the relationship between these

two variables. SpeciÞcally, previous research has neglected the fact that lever-

age is an endogenous variable, and has not suggested any source of exogenous

variation that allow an identiÞcation of the true impact of leverage on ratings.

To see how ignoring leverage endogeneity can be fatal, consider the following

situation. Suppose that leverage and ratings are jointly affected by exogenous

and unobservable shocks on the Þrm�s fundamentals. These shocks are unob-

servable to outsiders (speciÞcally to the econometrician), and can be capturing

at least part of what the rating agencies call their subjective judgment. In this

case, if one tries to estimate the effect of leverage on ratings, using a simple

non-instrumented estimation and ignoring the source of variation that is pro-

ducing the change in ratings and leverage, the estimation will be biased. The

bias would, in general, depend on the interaction of the Þrm�s fundamentals

with the Þrm�s leverage and rating but, in reasonable cases, one can argue

that the impact of leverage on ratings is likely to be underestimated by the

reduced-form regression.

To understand why a negative bias is likely to occur, consider the fol-
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lowing. First, Þrms with riskier businesses and more volatile cash ßows are

those with less debt in their capital structures, and changes in the Þrm�s risk

will affect the amount of debt that a Þrm can support.7 Second, simultane-

ously to its effect on leverage, the Þrm�s risk directly affect debt�s ratings.8

Riskier Þrms will have lower (worse) ratings because rating agencies take into

account leverage as one of their main predictors.9 Hence, risk affects ratings

both directly and through leverage. (See Figure 3.1.)

In sum, a decrease in the Þrm�s fundamental risk has two components:

(i) A rating upgrade directly from the Þrm�s risk reduction.

(ii) A rating downgrade from the leverage increase (that was induced by the

risk reduction).

Notice that these two rating changes offset each other. Therefore, if

one wants to disentangle the direct impact of a leverage change on the Þrm�s

rating, one needs to take into account, in Þrst place, the reason for the leverage

increase. In what follows, I propose to do so with the help of an instrumental

7The negative effect that risk has on leverage has been broadly documented in the lit-
erature. Castanias (1983) Þnds a negative relationship between default probabilities, as
reported by Dunn & Bradstreet, and leverage. Marsh (1982) and Bradley, Jarrell and Kim
(1984), conÞrming Castanias results, Þnd that Þrms with higher earnings volatility will have
less leverage.

8Through their ratings, rating agencies attempt to represent the fundamental risk of the
Þrm. For a reference, see the Standard and Poor�s �Rating Methodology: Evaluating the
Issuer� report.

9The negative effect of leverage on ratings has been documented in the previous literature.
See Ederington and Yarwitz (1987) for a literature review.
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variable approach.

3.2.1 Empirical Framework: Modeling the Leverage Ef-

fect on Ratings

I examine the following model:

Rati = α1 + β1Levi + β2X1i + β3ui + ε1i (3.1)

Levi = α2 + β4X1i + β5X2i + β6ui + ε2i (3.2)

Where ui is the unobservable effect that creates the endogeneity prob-

lem. Equation 3.1 is the rating equation, and models the rating setting behav-

ior by rating agencies. It considers determinants of the rating (Rati), including

the Þrm�s leverage (Levi), the unobserved Þrm�s fundamentals (ui), and other

factors, described below. Equation 3.2 is the Þrm�s leverage equation. It relates

the Þrm�s leverage to its exogenous determinants and the unobserved Þrm�s

fundamentals (ui). X1 represents a common set of determinants for lever-

age and rating and includes variables like size, proÞtability, income volatility,

uniqueness, asset tangibility and industry dummies. X2 includes determinants

of leverage that do not affect rating directly and can be used as instruments
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of leverage to identify the rating equation.

To estimate consistently β1, the coefficient that captures the �true� im-

pact of leverage on ratings, the unobserved Þrm�s fundamentals (ui) must be

included. If one ignores them, the estimation of β1 will be inconsistent because

the Þrm�s leverage and fundamental risk are related, cov(Levi, ui) 6= 0. In fact,

if one takes Þrm�s risk as the unobserved Þrm�s fundamental, and assuming

that risk negatively affects leverage (β6 < 0 in equation 3.2), then the covari-

ance between leverage and fundamental risk will be negative, cov(Levi, ui) < 0.

Consequently, if ui is omitted from the estimation, the coefficient β1 will be

biased downwards (in absolute value).

Intuitively, the model is capturing the following economic effect. A

decrease in the Þrm�s fundamental risk, ui, will improve the Þrm�s prospects,

leading rating agencies to improve the Þrm�s rating, Rati. Such a decrease in

the Þrm�s risk�through equation 3.2 and given β6 < 0�will simultaneously

allow the Þrm to increase its leverage, Levi, which, in turn, negatively affects

the Þrm�s rating, and diminishes the importance of the coefficient β1.
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3.2.2 Instrumental Variable Approach

Instrumental variables can correct the econometric problem described above

and can provide a consistent estimator for β1.
10 To do so, leverage must be

instrumented with any of its determinants (in X2) that are uncorrelated with

the unobserved factor ui (i.e., cov(X2, ui) = 0). In what follows, I consider

three instruments for leverage.11

The Þrst instrument is the history of past market valuations, measured

by the history of market-to-book ratios. Following Baker and Wurgler (2002)

who show the strong inßuence of Þrms� past market valuations on their lever-

age, I instrument the current level of the Þrm�s leverage with its own past

market valuations. Firms with past high valuations (high market-to-book

ratios) will issue equity when funds are needed, while Þrms with low past

valuations (low market-to-book ratios) will issue debt to raise funds. Accord-

ing to this intuition, capital structure is the cumulative outcome of a series

of market-timing-motivated Þnancing decisions. There is not obvious reasons

why past market valuations will affect the rating determination process by

agencies. Rating agencies concentrate their analysis on Þrms� current situa-

10See Wooldridge (2002) for an excellent discussion on the use of instrumental variables to
solve the omitted variables problems. Additionally, Himmelberg, Hubbard and Palia (1999)
present an application in corporate Þnance.
11Section 3.3.3 will elaborate on the construction of the proxies for the instruments.
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tion, and also on their forecast, but will likely Þnd past valuation useless to

assess Þrms� rating. I could not Þnd any reference by agencies to past market

valuations in the rating assignment.

According to Standard and Poor�s, their analysis of a debt issuer is or-

ganized around 13 criteria, which do not refer to any of the three instruments

considered in this section. These criteria are: (1) industry risk, (2) diver-

siÞcation factors, (3) size considerations, (4) qualitative management eval-

uations, (5) organizational considerations, (6) measurement of performance

and risk, (7) accounting quality, (8) proÞtability and coverage, (9) capital

structure/leverage policies and asset protection, (10) asset valuation, (11) off-

balance-sheet Þnancing, (12) cash ßow adequacy and ratios, (13) need for

capital and Þnancial ßexibility.

My second leverage�s instrument is the Þrm�s marginal tax rate from

Graham (1996a, 1996b). As Graham shows, high-tax-rate Þrms issue more

debt than their low-tax-rate counterparts. Graham�s marginal tax rates ac-

count for operating losses, investment tax credits and alternative minimum

taxes, and they depend on the Þrm-proÞtability history and expectations. As

in the case of the market-to-book history, I found no evidence that taxes play

a central role for rating agencies, and hence consider marginal tax rates as
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uncorrelated to the Þrm�s rating.12

The third instrument for leverage that I consider is the CEO stock

ownership. Berger, Ofek and Yermack (1997) show that when managers own

a larger percentage of the Þrm shares, Þrms exhibit a higher leverage. Such

Þndings suggest that managers have more incentives to make value-maximizing

decisions about capital structure when their stock ownership is high.13 The

relationship between CEO�s stock ownership and leverage ratios, and the fact

that rating agencies pay little attention to governance practices, suggest that

stock ownership can be a good instrument for leverage.14

3.2.3 Fixed-Effects Approach

In addition to the instrumental-variable estimation, and taking advantage of

the panel data dimension of my sample, I estimate the rating equation us-

12One might have the concern that Þrms with high marginal tax rates also display higher
proÞtability, and, therefore, marginal tax rates are related to ratings through proÞtability.
However, if a Þrm is more proÞtable, it will have less debt in its capital structure, according
to the pecking order theory and previous empirical Þndings (e.g., Titman and Wessels 1988).
This argument would also contradict Graham�s (1996a, 1996b) Þnding that Þrms with higher
marginal tax rates increase their leverages. Additionally, Graham�s marginal tax rates
are based on forward-looking measures of proÞts, a fact that opposes the argument that
marginal tax rates are related to ratings through current proÞtability. To be sure, I control
for proÞtability in all my regressions.
13Morck, Shleifer and Vishny (1988) suggest a non-linear relationship between ownership

and agency problems.
14The Standard and Poor�s criteria for rating analysis, referred above, consider orga-

nizational considerations and qualitative management evaluations, but do not make any
reference to corporate governance issues.
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ing a Þxed-effects approach. Equation 3.1 can be re-written in a panel-data

framework, where I assume that the unobserved Þrm�s fundamentals are time-

invariant:

Ratit = α1 + β1Levit + β2X1it + β3ui + ε1it (3.3)

This equation is very similar to equation 3.1, but takes the unobserved effect

as constant over time (ui instead of uit). The endogeneity problem persists,

because ui is also in the leverage equation, so cov(Levit, ui) 6= 0. However, if

the fundamentals of a Þrm ui are considered as a Þxed effect, one can obtain

consistent estimates for β1.
15 Fixed-effect estimation has some additional ad-

vantages. For instance, it allows me to additionally use a speciÞcation test

detailed in subsection 3.6, and to investigate the extent to which the empir-

ical relationship between leverage and ratings is affected by the omission of

unobserved heterogeneity.

3.2.4 Econometric Estimation

Following Kaplan and Urwitz (1979), I use an ordered probit model for the

estimation of the rating equations 3.1 and 3.3. An ordered probit model is

15For instance, see Wooldridge (2002), chapter 10.
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required to take into account the ordinal characteristic of a rating dependent

variable.16

In addition to using ratings as the dependent variable in equation 3.1, I

alternatively consider the yields of the Þrms� bonds. If ratings reßect some or

all of the differences in creditworthiness, then investors should demand (and

issuers should expect to pay) a higher yield on lower rated than high rated

debt. As Ederington and Yarwitz (1987) show, this is indeed the case. Thus,

instead of ratings, I use as my dependent variable the spread between the yield

of the Þrm�s bonds and the corresponding t-bills. The main advantage of using

the Þrms� yield-spreads as dependent variable is that, yield being a cardinal

variable (very correlated to ratings), it eliminates the problem of using an

ordinal variable like ratings. In this sense, yield-spreads can be modeled in a

equation, similar to the rating equation 3.1, but to be estimated linearly:

Y ieldi = α1 + β1Levi + β2X1i + β3ui + ε1i (3.4)

Where ui is, again, the unobservable effect that creates the endogene-

ity problem, Y ieldi is the yield-spread, Levi is the Þrm�s leverage, and X1

16I also estimate the models with simple linear OLS regressions, that incorrectly assume
that ratings represent equal intervals on a risk scale. That is, the difference between AAA
and AA rating is the same as the difference between BBB and BB ratings. Nevertheless,
the results are somewhat similar.
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represents the same common set of determinants for leverage and rating that

includes variables like size, proÞtability, income volatility, uniqueness, asset

tangibility and industry dummies. This equation also needs instrumental vari-

able or Þxed-effect estimation. The use of yield-spreads has an additional

advantage for the case of Þxed-effect estimation. Yield-spread presents more

variability through time than the ratings, which can help the Þxed effect to

pick up the unobserved Þrm�s fundamentals.

3.3 Data Description

The sample includes the intersection of the Þrms with data in the COMPUS-

TAT industrial Þle, from 1988 to 1997, with the Þrms with debt-rating data

in the Lehman Brothers Fixed Income Securities Database (FISD) for the

same years.17 I exclude Þrms from the Þnancial sector, SICs 6000-6999, from

non-classiÞable establishments, SICs 9995-9999, and from the regulated sector

or utilities as deÞned by Fama and French (1997).18 The base-case sample

17The FISD is the most comprehensive collection of publicly accessible U.S. Corporate
and Agency bond data available. Produced by LJS Global Information Services, Inc., this
Þxed income database engine is utilized by Reuters/Telerate and Bridge/EJV. The FISD
compiles detailed information on the individual bonds that conform to the Lehman Brothers
Bond Indices. For a more detailed description of the FISD, see Warga (1998).
18Selected SICs between 4900 and 4942. See http://web.mit.edu/kfrench/www/data_

library.html for an explanation of the Fama and French (1997) industry classiÞcation.
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contains 4,267 Þrm-year observations that met these criteria.

The dependent variables (debt rating and yield-spread) are collected

from the FISD. The explanatory variables are computed from data in COM-

PUSTAT industrial Þles. The compilation of information for the instruments

reduces the size of the sample. For instance, to calculate Þrms� past valuations,

I need additional ten years previous to the original 1988-97 sample what re-

duces the sample to 2,166 Þrm-year observations.19 The data for the marginal

tax rate was kindly provided by John Graham.20 After intersecting my origi-

nal data with Graham�s marginal tax rates, my sample is reduced from 4,267

to 3,042 Þrm-year observations from 1988 to 1997. The third instrument, the

manager stock ownership, is taken from the EXECUCOMP database, available

starting in 1992. When managerial stock ownership is included, my original

sample is reduced from 4,267 to 1,465 Þrm-year observations from 1992 to

1997.

In the base case, I include only the two Þrst instruments�the market

valuation history and the marginal tax rates�because of data limitations. The

use of these two instruments together reduces the total sample size to 1,946

19For example, when the observation is taken in year 1988, the 1979-88 period is used
in the computation of the proxy for past valuations, and when the observation is taken in
1997, the 1988-97 period is considered.
20See http://www.duke.edu/~jgraham/ for data-collection, and calculation details, of the

marginal tax rates.
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Þrm-year observations, from 1988 to 1997. When managerial stock ownership

is included in combination with these two instruments, the sample contains

only 969 Þrm-year observations from 1992 to 1997.

3.3.1 Dependent Variable: Rating and Yield-Spread

Debt Rating is the dependent variable in equation 3.1. To measure debt

ratings, I use an ordinal scale like those utilized by COMPUSTAT and the

Lehman Brothers Fixed Income Securities Database (FISD).21 (See Table 3.1.)

The base-case rating variable is calculated as a weighted-average rating of all

bond ratings that the Þrm has outstanding, using as weights the amount of

each debt issue over the total debt amount. Using this weighted-average rating

(or Þrm rating) instead of individual bond ratings, I try to better capture each

Þrm�s overall default risk, and to eliminate an excessive reliance on information

that affects only one bond issue.22

21I do not use category modiÞers. Rating category modiÞers are intended to show relative
standing within the major rating categories. Standard and Poor�s includes additional plus
(+) or minus (-) signs, while Moody�s adds the numerical modiÞers 1, 2, and 3 to each rating
classiÞcation. I exclude rating modiÞers from the analysis because, Þrst, rating agencies leave
unclear the divisions among them and, second, previous studies on bond ratings have not
considered modiÞers. In any case, their inclusion does not modify the main results of this
paper.
22Using senior ratings alone can be an alternative measure. However, a risk misrepresen-

tation problem may arise in cases such as the following: a Þrm has little senior debt with a
better rating, and a great deal of junior debt with a lower rating; if one takes the senior debt
as our risk measure, one would be over-rating the Þrm�s risk. Nevertheless, I also report
results using senior ratings.
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Using the FISD database allows one to test the results using either Stan-

dard & Poor�s (i.e., S&PRat) or Moody�s (i.e., MoodyRat) weighted-average

ratings.23 To dissipate the concerns of using an ordinal scale for measuring

rating, I use an ordered-probit approach that does not restrict the size of each

rating interval to be the same.

Alternatively to ratings, I use the weighted-average yield-spreads (i.e.,

Y ieldSpread) as dependent variable in equation 3.4. The information about

yields is also obtained from FISD. The weighted average is calculated over

all the bond issues of each Þrm, and the weights are calculated based on the

amount of each issue. To obtain the yield-spread, the interest rate from the

corresponding t-bill is subtracted from each bond-yield.

3.3.2 Explanatory Variables: Leverage

I measure the Þrms� capital structure using two alternative leverage measures.

In the base case, I use book value leverage, measured as the total debt over

total debt plus book value of equity (i.e., Lev). I use this measure as the

base case because, Þrst, one of the variables used to instrument leverage is

based on market-to-book value measures, which might create a mechanical

23For the base case I use the Standard and Poor�s weighted-average debt rating. Robust-
ness check are performed for Moody�s ratings.
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relationship,24 and because, second, it is used by previous rating models (Ka-

plan and Urwitz, 1979). As a robustness check, I also use a market value

leverage, measured as Total Debt / [Total Debt + Market-value Equity] (i.e.,

Lev_MV ).25

3.3.3 Instruments

I consider three instruments for leverage:

(i) Market Valuation History

I use a Þrm�s history of market valuations as an instrument for leverage.

I follow Baker and Wurgler (2002) and use as a main measure of market-

valuation history the �external Þnance weighted-average� market-to-book ratio

(i.e., (M/B)efwa). The intuition of this variable is that external Þnancing

events represent practical opportunities to change the capital structure. It is

deÞned as

(M/B)efwa,t =
tX

s=t−n

es + dsPt
r=t−n er + dr

(M/B)s (3.5)

24Baker and Wurgler (2002) also use a book-value leverage measure to avoid mechanical
links between their market-to-book measures and a market-value leverage.
25Following Baker and Wurgler (2002), Book-Value of Equity is calculated as Total Assets

- Total Liabilities - Preferred Stocks + Deferred Taxes + Convertible Debt, and Market-Value
of Equity is calculated as Þscal year-end share price times shares outstanding.
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where e represents the net equity issues, deÞned as the change in book equity

minus the change in retained earnings over total assets; d is the net debt issues,

deÞned as the change in assets minus the change in book equity divided by

total assets; and n is the number of years prior that are taken as history

(minimum 10 years, maximum 20 years)26.

This variable is a practical summary of the market-to-book ratios that

prevailed when external Þnance decisions were being made. It takes high

values for Þrms that raised equity or debt when the market-to-book ratio

was high.27 Baker and Wurgler suggest a second measure for the history of

market valuations: The maximummarket-to-book ratio in the history of a Þrm

(i.e.,(M/B)max). I use this variable, measured over a period of ten years, as

a robustness check.

(ii) Tax Liabilities: Marginal Tax Rate

Marginal tax rates, as a proxy for tax liabilities, constitutes my second in-

strument for leverage. Graham (1996a) shows that Þrms with higher marginal

26Baker and Wurgler (2002) analyze a sample of IPOs, taking the entire history of the
Þrm into account. I did not want to restrict the sample to IPO-Þrms, so instead of their
approach I look at between 10 and 20 years of history prior to the present observation. Ten
years of data is our base case because that prevents one from further reducing the sample.
The consideration of a larger than 10-year period as history is immaterial to the results.
27Without any effect on the results, I also considered a modiÞed (M/B)efwa by adding

a weighting to the component that makes more recent values more important.
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tax rates have higher leverage ratios. I use the Graham�s marginal tax rates

(i.e., MTaxR), provided and reported by Graham.28 Graham provides calcu-

lations before and after interests for his simulated marginal tax rates. I use the

marginal tax rates before interests as my instrument for leverage. Graham�s

MTaxR are built by simulating the business future proÞts, accounting for

net operating losses, investment tax credits and the alternative minimum tax.

For information about the construction of this variable, see Graham (1996a,

1996b).29

As a robustness check, I also consider the non-debt tax shields as a

leverage�s instrument. DeAngelo and Masulis (1980) argue that tax deductions

for depreciation and investment tax credits are substitutes for the tax beneÞt

of debt Þnancing. Therefore, a Þrm with more non-debt tax shield would

experience less relative advantage of acquiring debt for tax reasons. As a

result, one can expect that Þrms with larger non-debt tax shields feature a

lower leverage.30 Following Titman and Wessels (1988), I use depreciation

28Graham kindly supplied his data for marginal tax rates.
29As Graham (1996) argues, the ideal proxy for tax liabilities is the marginal tax rate.

Other tax proxies used in the literature, such as taxes paid over pre-tax income, are mis-
leading because they take into account the taxes paid, not the tax liability. Despite their
problems, I alternatively use the usual measures of tax liability, tax paid over pre-tax income
(i.e., TaxRate) and tax paid over sales (i.e., Tax/Sales). The results, not reported, are
similar to the ones found with the Graham�s MTaxR.
30Titman and Wessels (1988) and Kim and Sorensen (1986) Þnd a negative relationship

between leverage and non-debt tax shield.
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over total assets (i.e., Dep./TA) as a proxy for non-debt tax shields.

(iii) Managerial Stock Ownership

As a third instrument for leverage, I use the managerial stock ownership

(i.e., StkOwn). Managers who own a larger percentage of the Þrm�as Berger,

Ofek and Yermack Þnd�use more debt, perhaps as a result of lower managerial

entrenchment. Following Berger, Ofek and Yermack (1997), I build this proxy

as the percentage of stock directly owned by the CEO. As a robustness check, I

also calculate this proxy including the amount of options granted to the CEO.

Alternatively, I use the percentage of outsiders in the board of directors

as a measure of how entrenched the manager is. The data was collected from

proxy statements from 1992 to 1996.31

3.3.4 Control Variables

I review the previous literature in ratings and capital structure to select control

variables that affect both, leverage and ratings, X1 in equations 3.1 and 3.2.

Additional but important sources for control variables are Standard & Poor�s

�Rating Methodology: Evaluating the Issuer� and Moody�s �Industrial Rating

31The compensation of the CEO, another proxy for the managerial entrenchment, is not
used because of its relationship with the manager�s propensity to risk, and therefore with
ratings.
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Methodology� reports.

(i) Size

Size is my Þrst control. Rating agencies put a relatively high importance on

size. Big Þrms are considered more diversiÞed, less concentrated geographically

and with more Þnancial ßexibility. Smaller Þrms are considered riskier and

perceived as having less staying-power (or survival probability) and being more

exposed to expensive bank debt.

All previous rating models have used size as a control. Kaplan and

Urwitz (1979) and Pogue and Soldofsky (1969) found a strongly positive rela-

tionship between size and bond ratings. Bigger Þrms exhibit better ratings. I

use the logarithm of Total Assets (i.e., Log[Assets]) to control for size in the

base case. I also use Log(Sales) as a robustness check.

(ii) ProÞtability

ProÞtability is the second control. Rating agencies consider proÞtable Þrms

less risky. Standard & Poor�s states that Þrms with higher operating mar-

gins and returns on capital have a greater ability to generate equity capital

internally, to attract capital externally, and to withstand business adversity.

Special interest is given to the trend, and industry-relative values. I use two
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different measures of proÞtability: operating income over total assets (i.e.,

OI/TA), and operating income over sales (i.e., OI/Sales). I also consider

these factors adjusted by industry means.

Previous empirical evidence on the proÞtability-rating relationship is

not conclusive. Kaplan and Urwitz (1979) found an important positive rela-

tionship between proÞtability and ratings. Pogue and Soldofsky (1969), con-

trary to their expectation, found a negative relationship.

(iii) Income Volatility

Income stability is the third control. The volatility of a Þrm�s source of

income has been considered in all previous rating models. Volatility has a

direct implication on risk. When income or proÞts are more volatile, the Þrm

is considered more at risk when it comes to meeting its obligations.

To account for the income volatility, I use the coefficient of variation

for the operating income (i.e., CV (OI)). SpeciÞcally, for each Þrm, I compute

the time-series standard deviation of its quarterly operating income divided

by its time-series average, so that I obtain its coefficient of variation. For each

year in my sample, I calculate CV (OI) over a three-year period, that is, the

year in question and the two preceding years.32

32There are twelve quarterly operating-income Þgures for each Þrm (i.e., four for each of
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(iv) Uniqueness

The fourth control, a Þrm�s uniqueness, is a variable that represents various

effects speciÞcally mentioned by Moody�s.33 This factor has not previously

been used in rating models; however, its use in capital structure theory is

extensive, and recent reports by Moody�s and Standard & Poor�s refer to

it.34 Uniqueness is usually related to the costs of bankruptcy. However, I

am more interested in the risk involved for Þrms with more unique products.

Firms that feature higher levels of product uniqueness will have more resources

compromised in researching, advertising and selling their products and a more

rigid cost structure. Moody�s relates this factor to the Þrm�s vulnerability to

technological changes.35 Additionally, a Þrm with more unique products will

exhibit less ßexibility to diversify. When a Þrm can more easily diversify or

change products, its level of risk will be lower.

In accordance with this reasoning, I expect Þrms that spend more on

selling and advertising expenses and on R&D to have worse ratings. Following

Titman and Wessels (1988), I use selling expenses over sales as a proxy for

a three-year period).
33For instance, see the Moody�s Industrial Rating Methodology� report.
34In subsection 3.5, I also analyze the model excluding Sell.Exp./Sales from the control

variables.
35Moody�s speciÞcally states: �An evaluation of the importance of research and develop-

ment can indicate how susceptible an industry is to rapid increases in capital spending to
meet competitive challenges.�
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uniqueness (i.e., Sell.Exp./Sales). I also use research and development ex-

penses over sales (i.e., R&D/Sales) as an alternative proxy Þlling with zeros

all missing values.

(v) Tangible Assets

The relative tangible assets position of the Þrm is the Þfth control. Tangible

assets serve to guarantee debt, so if one is examining the leverage impact

on ratings, the portion of tangible assets should be considered as a control

variable. I measure tangibility of assets by the Þrm ratio of Þxed to total

assets (i.e., PPE/TA). Moody�s and Standard & Poor�s point out in their

reports the importance of the assets composition for the rating-assignment

process.

(vi) Industry Effects

Rating agencies have considered the Þrm�s industry affiliation as very impor-

tant in the rating-assignment process. Standard & Poor�s �Rating Methodol-

ogy: Evaluating the Issuer� speciÞcally states: �the industry risk assessment

goes a long way toward setting the upper limit on the rating to which any

participant in the industry can aspire.� However, previous rating models have

been unsuccessful in documenting a relationship between industry effects and
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ratings.36 Altman (1982) cites industry effects as one of the possible sources

for improving the accuracy of rating-prediction models.

Although previous studies use the SIC classiÞcation to form homoge-

nous industry groups, some authors have stressed ßaws in the SIC grouping

procedure.37 Almazan and Molina (2002), Fama and French (1997), Lam-

ont (1997), and Scharfstein (1998) Þnd the SIC groupings objectionable and

develop an alternative grouping procedure to perform their studies.

In this study I follow the industry classiÞcations used by Fama and

French (1997).38 This classiÞcation carefully groups Þrms into industries, tak-

ing into account a competition link and using the 4-digit SICs as base. The

industry effects are econometrically considered in two different ways. First, I

use industry dummies in the base case. Second, as a robustness check, I ad-

just the independent variables, subtracting their respective industry means.39

Alternatively, 3-digit SIC dummies are used as a robustness check.

36The best attempt to seriously consider the industry effect on ratings was made by Perry,
Henderson and Cronan (1984). They perform a multivariate discriminant analysis within
2-digit SIC industries Þnding an intra-industry rating-prediction improvement.
37For instance, Clarke (1989) argues that the SIC classiÞcation is not an accurate identiÞer

of the relevant variables that separate Þrms into economic markets. Kahle and Walking
(1996) question the consistency of the SICs as reported by the COMPUSTAT and CRSP
databases.
38Depicted and reported in http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/
39Additionally, I consider industry adjustments on the independent variables by using

industry medians (instead of means), and dividing (instead of subtracting) the independent
variable by the industry mean/median, without affecting the main results.
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3.4 Results

I present four sets of results. First, I report results after instrumenting leverage

in an order probit speciÞcation (and also, for completeness, in a simple linear

speciÞcation). Second, in section 3.5, I present results with other speciÞcations

and sample periods. Third, in section 3.6, I present results using a Þxed-effects

panel data model. Fourth, in section 3.7, I present results splitting the sample

according to the severity of Þrm Þnancial constraints.

Table 3.2 presents descriptive statistics on the leverage and rating prox-

ies, the main regressors, and the instruments used in the base case.

3.4.1 Estimation of the Rating Equation: An Instru-

mental Variable Approach

Tables 3.3, 3.4 and 3.5 present the results for the estimation of the rating

equation 3.1 while instrumenting for leverage. Table 3.3 displays the results

for the ordered-probit model, using the weighted average S&P�s rating (i.e.,

S&PRat) as the dependent variable; Table 3.4 reports the results using OLS

and S&PRat as the dependent variable; and Table 3.5 for an OLS model but
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using the yield-spread (i.e., Y ieldSpread) as the dependent variable.40 The

Þrst column in these tables displays the non-instrumented cases that ignore

the endogeneity. In columns [1] through [3], the three main instruments�

(M/B)efwa, MTaxR, and StkOwn�are used alternatively. Columns [4]

and [5] present the results combining the instruments. Column [3] of Table

3.3 constitutes my base case.

The model in column [4], which uses (M/B)efwa and MTaxR as in-

struments, is considered the base case. In the base case, I do not include the

governance instrument, StkOwn, because it reduces the sample signiÞcantly.

For all regressions in Tables 3.3 through 3.5, I use Þve control variables,

industry dummies, pooled data with year effects, and a constant not reported.

The control variables proxy for size (Log[Assets]), proÞtability (OI/TA), in-

come volatility (CV (OI)), product uniqueness (Sell.Exp./Sales), and asset

tangibility (PPE/TA).41 The industry dummies are calculated according to

the Fama and French industry classiÞcation.42 The standard errors reported

in all tables are White (1980) heteroskedasticity consistent.

In Table 3.3, it is apparent that the leverage coefficient is more impor-

40The use of OLS in Table 3.4 serves as a check for the results in Table 3.3. From now
on, I use only ordered probit models when ratings are taken as the dependent variable, and
omit the results with OLS that are robust in all cases.
41In section 3.5, I present some robustness checks for these control variables.
42The use of 3-digit SIC dummies is immaterial to the results.
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tant economically and econometrically when instrumental variables are used,

consistent with my hypothesis that the unobserved factor is the Þrm�s funda-

mental risk. The results in Tables 3.4 and 3.5 conÞrm the stronger effect of

leverage on ratings. In Table 3.5, where yield-spread is the dependent vari-

able, the instrumented-leverage coefficient is positive because of the inverse

correlation between bond yields and ratings.43

The signs of the control variables tend to be consistent with the expec-

tations, although not signiÞcant in every case. In Table 3.5, when Y ieldSpread

is used as dependent variable, the signs of the coefficients switch, as expected,

to the ones of Tables 3.3 and 3.4, when S&PRat is the dependent variable.

A larger and more proÞtable Þrm that has less income volatility, less unique

products, and more tangible assets will be less risky or less likely to default,

and consequently will exhibit a higher rating and a lower yield.

The last row in Tables 3.3, 3.4 and 3.5 report a modiÞcation of the

Hausman test for the leverage coefficient (see Himmelberg, Hubbard and Palia

(1999) for a related calculation). This test checks the formal hypothesis of

43The results are very similar�a more negative coefficient for leverage�when other in-
struments considered are used. Instrumental variables based on non-debt tax shields (i.e.,
Dep./TA ) , different measures of market valuation history (i.e., (M/B)max) , and other
corporate governance measures (i.e., BoOut), also work in the same direction. The results
(not-reported) with these instruments are not included in the base case because they are
considered alternatives to check robustness.
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whether the unobserved and omitted effect is correlated with leverage. The

Hausman tests reject the hypothesis of exogeneity of leverage (zero correlation)

for the original reduced-form case, in favor of the use of instrumental variables.

That is, the unobserved Þrms� fundamentals are correlated with leverage, mak-

ing the coefficients estimated using an instrumental-variable approach more re-

liable than those estimated using simple non-instrumented regressions, which

are subject to endogeneity bias.

In summary, the use of instruments for leverage appear essential to cor-

rectly assess the impact of leverage on ratings: If leverage is not instrumented,

one obtains a reduced leverage coefficient due to the endogeneity between

leverage and ratings. As I show next, the difference between the previous co-

efficients is not only statistically signiÞcant but also economically signiÞcant.

3.4.2 Economic SigniÞcance of the Consistent Leverage

Coefficient

Ignoring endogeneity produces very misleading results. For instance, if the

reduced-form model in Table 3.3�without instrumenting leverage�is used to

estimate the leverage�s effect on ratings, the average Þrm in my sample (with a

leverage ratio of 0.26 and control variables equal to the sample median, which
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results in a rating of BBB) may seem able to increase its leverage by 0.55

without having its rating downgraded. In contrast, if the base-case model in

Table 3.3�instrumenting leverage with (M/B)efwa and MTaxR�is used,

the same Þrm would see its rating downgraded one category after an increase

in its leverage of only 0.09.

When these numbers are compared with the average leverage ratios

within each rating category, see Table 3.6, one has that a 0.55 increase seems

very high to not have the Þrm�s rating downgraded.44 For instance, a typical

BBB Þrm has a leverage ratio of 0.26, and a typical BB Þrm has a leverage ratio

of 0.35. Thus, the difference in leverage ratios, between BBB and BB ratings,

is of 0.09, which is very distant from the 0.55 change in leverage required by

the non-instrumented-leverage coefficient, and equal to the number required

by my instrumental-variable base-case. This correspondence is consistent with

the endogeneity in the leverage-rating relationship, which, if ignored, will turn

into misleading interpretations.

44In Table 3.6, each weighted-average rating Þgure is rounded to its next entire to Þt the
numerical coding scale used to represent the letter ratings (depicted in Table 3.1).
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3.5 Robustness Checks

I present two sets of robustness checks. First, I use different controls and other

measures of rating to test the robustness of the speciÞcation used (Tables 3.7

and 3.8). Second, I use year-regressions instead of pooled-regressions with

year-effects (Tables 3.9 and 3.10).

3.5.1 Alternative Controls and Measures of Ratings

Tables 3.7 and 3.8, columns [1] through [3], present four additional instrumen-

tal variables regressions that are run after substituting alternative proxies for

the control variables used in the base case. Column [4] eliminates all controls

excluding concerns about endogeneity in the controls. The regressions in this

table use (M/B)efwa and MTaxR as the instruments for leverage. Table

3.7 shows the results using an ordered-probit model and ratings as dependent

variable, and Table 3.8 uses an OLS model and yield-spreads.

The stronger effect of leverage on ratings is also apparent after altering

the controls. Moreover, the coefficients of the control variables present similar

signs and signiÞcance with respect to their base case counterpart. With respect

to ratings, the last two columns in Table 3.7 present the results for different

rating measures, using the same controls as in the base case. In column [5], I
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show that using Moody�s weighted-average ratings (i.e., MoodyRat) does not

affect the importance of the bias. When I run the same regression but with

Standard & Poor�s senior debt ratings (i.e., S&PSrRat), I also obtain a larger

leverage coefficient. Similarly, in column [5] of Table 3.8, I can conÞrm the

base-case results by using the yield-spread of the senior debt.

Control variables, could also be treated as omitted variables and ex-

cluded from the speciÞcation.45 The model is presented without controls in

column [4], both tables, conÞrming that the control variables are not crucial

to the main result. Additionally, the results, not reported, do not vary ei-

ther if the control variables are adjusted by the industry means/medians, or

if 3-digit SIC industry classiÞcation is used instead of the Fama and French

classiÞcation from the base case.

3.5.2 Cross-Sectional Year-Regressions

Tables 3.9 and 3.10 present the year-by-year regressions for ratings and yield-

spread respectively, where the variables are calculated for each respective year.

Only the leverage coefficients are reported, all regressions include the controls

45Any omitted variable can be modeled through an instrumental variables approach, con-
sidered as an unobserved effect. However, the omitted variables need to be uncorrelated
with the instrument. See Wooldridge (2002), chapter 5, section 5.3, for a discussion of this
issue.
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from the base case, and use (M/B)efwa and MTaxR as instruments for

leverage.

The leverage coefficient when the instruments are used is signiÞcantly

greater than the leverage coefficient for the non-instrumented case in every

year. The magnitudes for the instrumented coefficients are even higher in the

earlier years of the sample. With the year regressions, I show that the main

result of this paper�a greater leverage effect on ratings when the endogeneity

is resolved�is consistent through time and is not a one-time phenomenon.

3.6 Testing the Endogeneity: A Fixed-Effects

Approach

In this section, I use a Þxed-effects approach that assumes the unobserved

fundamental factor as constant in time (equation 3.3 above). This approach

allows the estimation of the impact of leverage on ratings, controlling for the

presence of Þrms� unobserved heterogeneity. Modeling this Þrm�s unobserved

heterogeneity as a Þrm�s Þxed-effect, constant in time, one can obtain consis-

tent estimates for equation 3.3.

Table 3.11 reports the results for the Þxed-effects regressions using
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ordered-probit, and ratings as the dependent variable. The Þrst three columns

present the results without controls, and the next three columns using the usual

controls from the base case.46 First and fourth columns report the results for

the pooled regression, second and Þfth columns present the Þrm Þxed-effect

regressions, and third and sixth the Fama and French industry Þxed-effect

regressions.

The magnitude of the leverage�s coefficients obtained in the Þxed-effect

regressions is signiÞcantly larger than the magnitude of the coefficients ob-

tained in the pooled regressions. However, in contrast to previous results, the

leverage�s coefficients here are smaller in magnitude than those reported ear-

lier using the instrumental variable approach. One possible explanation for

this discrepancy is the lack of variability that ratings present through time. In

the majority of cases, ratings only move between two categories through the

ten-year history 1988-1997. This low variability could prevent the Þxed effect

from fully picking up the unobservable Þrm�s fundamentals.

In Table 3.12, I use weighted-average yield-spreads instead of ratings as

dependent variable to exploit the fact that they show more variability through

time than the ratings. The results in Table 3.12 conÞrm the previous results,

46The case without controls avoids the potential concern of correlation between observable
controls and the unobserved-fundamentals variable absorbed in the Þxed effect. However,
in this case, any omitted observed-variable is considered as time-invariant as well.
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ignoring the endogeneity can lead to reduced estimations for the leverage�s

effect on ratings. In contrast to the results in Table 3.11, now the leverage

coefficients for Þrm and industry Þxed-effects are closer to those obtained by

using instrumental variables, which is consistent with the use of a more time-

variant dependent variable like yields.

The evidence given by Þxed-effects regressions is not as strong as that

given by the use of instrumental variables. However, it supports the main

result that leverage is more important when the endogeneity is considered.

Additionally, the Hausman tests conÞrm the presence of endogeneity in the

pooled regressions when they are compared with the Þxed-effects cases. This

suggests that the unobserved Þrms� fundamentals are correlated with leverage,

what therefore bias downwards the estimated coefficients in a pooled regres-

sion.

3.7 Constrained vs. Unconstrained Firms

This section investigates whether the endogeneity in the leverage-rating re-

lationship, documented above, is equally present in all Þrms, or whether the

effects of endogeneity are stronger in some Þrms than in others. SpeciÞcally,

Þrms that are Þnancially constrained may not be able to adjust their lever-
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age, even if their fundamentals receive an exogenous shock. This reduces the

interferences that leverage adjustments (i.e., the main postulated reason for

leverage endogeneity) can create when the rating equations are estimated.

Intuitively, capital structure decisions by Þnancially constrained Þrms

may be driven more by investment and growth opportunities than by the Þrm�s

fundamental risk or debt-pricing considerations. In this case, the importance

of the unobserved fundamental effect on leverage and, consequently, the bias

in the leverage�s effect on ratings is diminished. Firms that are Þnancially

unconstrained, on the other hand, will have more ßexibility, and their leverage

ratios will be more sensible to exogenous shocks in their fundamentals. As a

result, the bias in the leverage�s effect on ratings should be larger in the case

of unconstrained Þrms.47

3.7.1 Measuring Financial Constraints

To examine the previous hypothesis, I separate the sample into constrained

and unconstrained Þrms. A previous paper by Kaplan and Zingales (1997) also

separate Þrms according to Þnancial constraints. They focus on the Þnancial

47Other Þrms� characteristics, like the control variables used in this paper, were used to
split the sample and explore differences in the leverage�s effect on rating. However, splitting
the sample by any of those variables showed no differences on the severity of the endogeneity
problem.

110



constraints faced by a sample of 49 manufacturing Þrms. Using several criteria,

they rank these Þrms from least to most Þnancially constrained, and then

relate this rank to Þve simple COMPUSTAT variables through a ordered-logit

model. The Þve variables considered in the ordered-logit model are Q and

leverage (with a positive weight), and operating cash ßow, cash balances and

dividends (with a negative weight).

Using these Þve variables, Lamont, Polk and Saa-Requejo (2001), and

Baker, Stein and Wurgler (2002) create a synthetic KZ-index of Þnancial

constraints for a larger sample of Þrms. I also construct a Þve-variable KZ-

index for each Þrm-year using the following linear combination, given by these

studies:

KZ-indexit = −1.00 CFit
Ait−1

− 39.37Divit
Ait−1

− 1.32 Cit
Ait−1

+ 3.14Levit + 0.28Qit

(3.6)

where CFit/Ait−1 is cash ßow over lagged assets; Divit/Ait−1 is cash dividends

over assets; Cit/Ait−1 is cash balances over assets; Levit is book value leverage,

measured as total debt over total debt plus book value of equity; and Qit is

the market value of equity plus assets minus the book value of equity all over
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assets. Alternatively, as proposed by Baker, Stein and Wurgler (2002),48 I also

use a four-variable KZ-index which is identical to the Þve-variable index, but

excludes the Q term. After calculating the index for each Þrm-year, KZ-index

over the same Þrm, so I obtain a KZ-index per Þrm that I use to split the

sample accordingly.49 The half-sample with higher KZ-index is considered

the constrained sample.

3.7.2 Constrained vs. Unconstrained Firms: Results

and Analysis

The results, using the two Kaplan and Zingales constraints indexes, are shown

in Tables 3.13 and 3.14. In each table, the Þrst two columns present the results

without instrumenting leverage, and the last two columns for the instrumental

variable estimation. The results in the Þrst and third columns are for the

constrained half-sample, and the results in the second and fourth columns for

the unconstrained half-sample.50

The main result from Tables 3.13 and 3.14 is that the coefficients

48Excluding Q can eliminate concerns of its interpretation; Q can be measuring growth
opportunities and the degree of mispricing.
49As a robustness check, I repeat this analysis using Þrm-year instead of Þrm-mean KZ-

index values. The results (not reported) do not vary.
50In all cases, I use ratings as dependent variable, ordered-probit models, (M/B)efwa

and MTaxR as the leverage instruments, and the same speciÞcation of control variables of
the base case.
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for leverage remain negative but larger in absolute value when using instru-

mental variables. Statistically, in the case of the constrained sample, the

instrumented-leverage coefficient is signiÞcantly smaller than in the uncon-

strained sample case, and also signiÞcantly smaller than the one of the base

case (Table 3.3). The smaller magnitude of this bias is consistent with the ar-

gument that constrained Þrms will have less ßexibility to adjust their leverage,

and therefore they will be less sensitive to changes in the Þrm�s fundamental

risk. The results are qualitatively and quantitatively the same for both the

four- and the Þve-variable KZ-index.

A different way to explore this issue, without splitting the sample, is

to include cross-effects of leverage with the constraints measures. By using

these cross-effects combined with the instrumented-leverage coefficients, one

can tell if Þnancial constraints restrict the importance of leverage for ratings.

For instance, I report in Table 3.15 the results for the base case speciÞca-

tion, instrumenting leverage, and including a cross-effect of leverage (instru-

mented) with alternative constraint measures.51 Furthermore, in addition to

the four- and Þve-variable KZ-index, I use two new measures of constraints

for robustness purposes: The investment intensity�measured by the Þrm�s ra-

51Control variables are included but not reported to save space.
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tio of capital expenditures over assets, i.e., Inv/TA�and, following Fazzari,

Hubbard and Petersen (1988), the average Þrm�s dividend-payout ratio (i.e.,

Divpyout). In this sense, Þrms with higher level of investment intensity or

lower dividend-payout ratios can be regarded as Þnancially unconstrained.

The results using cross-effects conÞrm the fact that leverage is more

(less) important for ratings when the Þrm is Þnancially unconstrained (con-

strained). The coefficients when the cross-effect includes the Þve-variable KZ-

index, the four-variable KZ-index, and Inv/TA are positive and signiÞcant:

when Þrms are more Þnancially constrained, the impact of leverage on ratings

appears weaker. In the case of Divpyout, the coefficient for the cross-effect

is signiÞcantly negative because its relationship with the severity of the Þ-

nancial constraints is contrary to the other measures. A Þrm with a higher

dividend-payout ratio is considered less constrained. Thus, a negative sign on

the coefficient of its cross-effect means that the effect of leverage on ratings

becomes more important, more negative, when Þrms are unconstrained.

Previous Þndings can be related to an analysis by Baker, Stein and

Wurgler (2002), which provides a different rationale for why endogeneity is less

severe when Þrms are Þnancially constrained. As they point out, Þnancially

constrained Þrms will only issue equity if they need funds to invest, what
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they will do exclusively when their stock prices are high enough. Thereby,

these Þrms� leverage will be less sensitive to their fundamental risks, and more

sensitive to their stock prices, which reduces the endogeneity problem caused

by shocks in the unobserved fundamental-risk.

3.8 Why Do Firms Not Use More Leverage?

If the impact of leverage on ratings corresponds to what is found in a simple

cross-sectional regression where leverage is not instrumented, then Þrms should

be more levered than they really are. If, as I point out in section 3.4.2, an

average BBB-Þrm can increase its leverage ratio by 0.55 without having its

rating downgraded, then, why does the Þrm not have more debt and take

advantage of the debt tax-beneÞts?

The underleverage question is a central issue in corporate Þnance that

has attracted the attention of the literature for a long time. As Graham (2001)

points out, the bankruptcy cost solution to why Þrms do not use more debt

has been empirically unsatisfactory. For instance, Warner (1977) documents

that direct costs of bankruptcy average no more than 5.3% ex-post in railroad

bankruptcies. More recently, Andrade and Kaplan (1998) show that the ex-

post costs of distress amount to 20% of Þrm value for a group of industrial
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Þrms. Miller (1977) notes that Þrms choose optimal debt policy by considering

ex-ante costs of distress, indicating that the costs mentioned above need to be

multiplied by the conditional probability of distress to measure ex-ante costs.

Several papers since then have proposed non-bankruptcy costs that could be

traded off against the tax beneÞts of debt.52 None of them, however, has

demonstrated to be large enough to offset the apparent tax beneÞts of debt.

In another study, Graham (2000) provides dollar estimates of the money

left on the table by Þrms that use debt conservatively. Graham Þnds that

levering up to the point where the marginal tax-beneÞts begin to decline, a

typical Þrm could add 4.5% to Þrm value, after netting out the personal tax

penalty. Given Andrade and Kaplan�s (1998) conclusion that Þnancial distress

costs equal between 10% and 23% of Þrm value, the typical Þrm debt policy is

justiÞed only if levering up increases the probability of encountering distress

by between 20% (0.20 ∗ 0.23 = 0.045) and 45% (0.45 ∗ 0.10 = 0.045).53

I use my result on the effect of leverage on ratings to re-estimate the

52For example, Jensen and Meckling (1976) introduce agency costs of equity and leverage-
related deadweight costs, and Myers (1977) introduces underinvestment costs that can result
from too much debt. Parrino and Weisbach (1999) use simulations to conclude that the
agency costs of debt are too small to offset the tax beneÞts, and Esty (1998) empirically
examines the effects of agency costs on capital structure in the banking industry.
53If the entire Graham�s sample-period (1980-1994), the potential loss in tax-beneÞts due

to underleverage is 7.5%, and the probability of encountering distress would be between
30% and 75%. In my sample period, the potential tax-beneÞts lost is, according to Graham,
4.5%.
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effects of leverage on probabilities of default. Then, I examine to which ex-

tent, this re-estimation can reconcile some differences of magnitude between

the bankruptcy costs (via default probabilities) and the referred tax-beneÞts

potential loss.

If one takes only the portion of Graham�s sample that corresponds to

my time period, the average Þrm has a kink of 2.04; that is, the Þrm can

increase its interest deductions by 2.04 times before the marginal tax beneÞts

become negative.54 To relate leverage�s changes to rating�s changes, I slightly

modify my base-case speciÞcation, adjusting it to Graham�s data availability.

Table 3.16 presents the two speciÞcations that I use to measure the leverage

effect on ratings. Both speciÞcations are run with an ordered-probit model,

which considers the nonlinearity of the leverage-rating relationship, and use

(M/B)efwa and MTaxR as instrumental variables for leverage. The Þrst

column shows the model with the controls of the base case speciÞcation, except

for CV (OI) that is unavailable in Graham�s sample, and SellExp/Sales that

is substituted by R&D/Sales. The second model is run without controls. The

lower panel in Table 3.16 indicates the ordered-probit cut-points that serve to

assign a rating category to each predicted value.

54Graham (2000) deÞnes kink as the ratio of the amount of interest to make the tax rate
function slope downward (in the numerator) to actual interest expense (in the denominator).

117



According to Graham�s sample, a Þrm with a kink of 2 will have a debt-

to-assets ratio of approximately 0.28, and values of 8.37, 0.13, 0.01 and 0.42 for

Log(Assets), OI/TA, R&D/Sales and PPE/TA, respectively. Using these

values, Table 3.17 shows the change in ratings that occurs when leverage is

increased by a kink of 2.04 (i.e., it doubles). According to my estimates, if a

Þrm with a leverage ratio of 0.28, and those characteristics, doubles its lever-

age, it will get downgraded its rating category from BBB to CCC. According

to Standard & Poor�s rating performance reports, when a bond is downgraded

from BBB to CCC, its ten-year cumulative default rate increases from 4%

to 43%, which means an increase in the cumulative default rate of 39%, as

indicated in the last column of Table 3.17.55

Additionally, Table 3.17 shows what happens when the same Þrms starts

from a different leverage and rating category. Panel A has the results for

the Þrst model (with controls), and panel B for the second model (without

controls). When the Þrm doubles its leverage to move to the optimal point

in tax-beneÞts, the increase in default probabilities, i.e. ∆Default, goes from

0% to 39%, depending on the Þrm�s starting point.

Table 3.18 presents the results for different kinks, using the same Þrm�s

55This increase in default probability is 47% if we take the numbers estimated by Altman
and Arman (2002). These default-rates estimations constitute an approximation to the
probability of Þnding-distress required for comparing with Graham�s numbers.
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characteristics given by Graham. As one might expect, ∆Default is increasing

with respect to the kink. However, if one takes Þrms with kinks from 1.6 to 5�

Þrms that need to increase their leverage by 1.6 to 5 times in order to maximize

their tax beneÞts�the corresponding ∆Default increases by between 22%

and 41%, which is consistent with the 20%-45% range referred above that is

needed, according to Graham, to make the Þrms reluctant to increase their

use of debt. If Þrms increase their leverage to obtain the 4.5% increase in

value that, according to Graham, they are leaving on the table in potential

tax beneÞts, then their default probabilities will increase by between 22% and

41%. Assuming the Þnancial distress costs estimated by Andrade and Kaplan,

this increase in default probabilities offsets Graham�s tax beneÞt.

After all, it might not be that Þrms are conservative in their use of debt,

as Graham suggests, but that the impact of a Þrm�s leverage increase on its

default probability had been underestimated. Taking the previous empirical

literature as a starting point, the stronger effect of leverage on ratings helps

to explain, at least partially, why Þrms are not more levered. The possible tax

beneÞts of a higher leverage are offset, in some cases, with a higher probability

of default and bigger Þnancial distress costs.
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3.9 Concluding Remarks

In this paper, I empirically study the effect of a Þrm�s leverage on its debt

rating by taking into account the endogeneity of this relationship. I propose

here a model where leverage and ratings are jointly affected by the exoge-

nous Þrm�s fundamentals, which are unobservable, and produce a bias that

makes the leverage�s effect on ratings appear less strong than it really is, when

endogeneity is ignored.

My primary conclusion is that leverage has more inßuence on ratings

when the unobservable, exogenous shocks on Þrms� fundamentals are taken into

account. Using an instrumental variable approach, I show that leverage nega-

tively affects debt ratings up to seven times more than when the unobserved

effect on Þrms� fundamentals is ignored. This result is robust to (i) different

proxies for debt ratings, (ii) different speciÞcations in the rating equation, and

(iii) different time periods. The presence of endogeneity is also veriÞed by a

Þxed-effects regression that considers the unobserved Þrm�s fundamentals to

be constant over time.

This stronger leverage effect on ratings is more evident when Þrms are

Þnancially unconstrained. Firms that are Þnancially constrained will Þnd it

difficult to adjust their leverage depending on external variations in the Þrm�s
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fundamentals, making the leverage effect on ratings weaker. I obtain this result

by comparing an unconstrained sample with a constrained sample, and also

by using cross-effects of leverage with the constraint measure. This result is

also consistent with the model in Baker, Stein and Wurgler (2002).

The stronger effect of leverage on ratings provides at least a partial

explanation to the capital structure puzzle of why Þrms do not use leverage

more aggressively to reduce their cost of capital. My result on the leverage

impact on ratings serves as a counterpart to Graham�s (2000) tax-beneÞts

estimations. The downgrade in the Þrm�s rating produced by an increase in

leverage offset the tax beneÞt that the Þrm obtains by this increase in the

leverage ratio.
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Appendix A

On the Construction of the OG

Industry ClassiÞcation

The starting point for OG is the Value Line Investors Service industry group-

ing, i.e., VL. In addition, I check supplementary sources of company informa-

tion. First, using the industry name obtained in VL, I revise The Encyclopedia

of Business Information Sources1 which provides a list of public information

references organized by industries (e.g., industry almanacs, directories, hand-

books, periodicals, newsletters and yearbooks).2 Second, having obtained a

1Editions 9th - 12th (James Woy, editor. Gale Research Inc.)
2A major part of those publications are from industry associations, trade and

professional societies. Among the most informative sources to assess competitive
links among Þrms in an industry are Fairchild Publications� directories and Plunkett
Research�s industry almanacs.
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list of publications for each of the groups mentioned in VL, I then try to ob-

tain at least two sources to check the consistency of the competitor list. If two

or more sources are accessible, I, conservatively, only include the companies

listed in all of them. If less than two sources are available, I review additionally

the Þrms� SEC 10-K Reports.3

As a general rule, I usually are able to obtain the main competitors of

each industry from the industry publications, but the 10-K reports are useful to

double-check the business deÞnition, products and competitors of each selected

Þrm.

Although OG is based on VL, the two classiÞcations vary broadly.

Fourteen of the VL industries are eliminated: Building Materials, Diversi-

Þed Co., E-commerce, Electrical Equipments, Industrial Services, Metal Fab-

ricating, and Recreation are discarded due to poor industry classiÞcation;

and Autoparts Replacements, Foreign Electronics, Foreign Telecommunica-

tions, Health Information Systems, Housing/Recreational Vehicles, Home Ap-

pliances, and Tire & Rubber are discarded due to lack of information. Other

eliminations are due to industry merging: Chemical Basic, DiversiÞed and

3We are unable to Þnd industry publications in the following industries: Auto-
Parts manufacturers, Cement and Aggregates, Photographic Equipments, Machin-
ery (construction), and Office Eq.& Supp. Sell/Dist. For these industries VL and
SEC 10-K Reports are the only sources employed.
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Specialty merged into Chemical General; Copper and Metal Mining merged

into Copper, Nickel & Zinc Mining.

Other industries are redeÞned: Entertainment, into TV Broadcasting;

Environmental, into Solid Waste Management; Machinery, into Construction

Machinery; Medical Services, into Medical Services excluding HMOs; Pre-

cision Instruments, into Photographic Equipments; Petroleum Integrated and

PetroleumProducing, into PetroleumDevelopment/Exploration and Petroleum

Producing/ReÞneries; Computer Software & Services, into Computer Soft-

ware; and Trucking/Transport Leasing, into Trucking & Transport. Addition-

ally, other industries are split/merge: Beverages (alcoholic), into Beers and Al-

coholic Beverages; Chemical Basic, DiversiÞed, and Specialty into Chemical-

General; Hotel/Gaming, into Hotel/Lodging and Gambling/Casinos; Metal

Mining DiversiÞed into Copper, Nickel & Zinc Mining and Aluminum, Oil-

Þeld Services/Equipment, into Petroleum Drilling and OilÞeld Services; Retail

Stores and Retail (Special lines), into Department Stores, Discount Stores, Re-

tail Electronics, Retail Off-Pricers, Retail Specialty Stores, Retail Auto-Parts,

Retail Books & Music, Jewerly Stores and Retail Furniture; Telecommunica-

tion Services, and Wireless Networking into Telecommunication (Voice, Data

and Cellular).

124



In sum, 43 of the VL industries are kept (although some of the compa-

nies change their classiÞcation); 9 industries are redeÞned; 11 of the old ones

are split/merge into 19; and 14 of the VL industries are eliminated. In sum,

I transform the VL classiÞcation into one with 71 industries that include 985

Þrms. Next, I provide every industry name, leverage dispersion , i.e., SD(Lev),

ordinal rating dispersion measure proxied by the number of different notches

in bond ratings, i.e., RatDisp, and the sources employed to group the Þrms.

1. Advertising (14 Þrms, SD(Lev)=11.8%, RatDisp=1): a) Standard

Directory of Advertising Agencies: The Agency Red Book. American Asso-

ciation of Advertising Agencies. Skokie, Ill, National Register Pub. Co. Vol.

2000, 1997 and 1994. b) Advertising Age Dataplace (adage.com), Agency

Reports 2000, 1999 and 1998.

2. Aerospace/Defense (13 Þrms, SD(Lev)=16.9%, RatDisp=3): a)

Aerospace facts and Þgures. Washington, D.C., Aerospace Industries Asso-

ciation of America. Vol. 1999/2000, 1998/97, 1996/97, 1995/96, 1994/95,

1993/94 and 1992/93. b) The aviation & aerospace almanac. Washington,

D.C.: Aviation Week Group Newsletters, McGraw-Hill, ed. 2000, 1997, 1996

and 1993. c) United States space directory. Bethesda, MD: Space Publica-

tions. Vol. 1995-96, 1999.
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3. Air Transport (12 Þrms, SD(Lev)=22.1%, RatDisp=3): a) The

Aviation & Aerospace Almanac. Washington, D.C.: Aviation Week Group

Newsletters, McGraw-Hill. Vol. 2000, 1997 and 1994. b) Aviation Daily.

Washington, D.C.: Aviation Week Group Newsletters, McGraw-Hill. Vol.

2000, 1997 and 1994.

4. Aluminum (7 Þrms, SD(Lev)=31.4%, RatDisp=4): a) Aluminum:

proÞle of the industry. Published by Metal Week. New York, N.Y.: McGraw-

Hill. 1982. b) Aluminum Statistical Review. New York, Aluminum Associa-

tion. Vol. 2000 and 1997.

5. Apparel (15 Þrms, SD(Lev)=21.9%, RatDisp=2): a) Fairchild�s Tex-

tile & Apparel Þnancial directory. New York, Fairchild Publications, Book

Division. Vol. 1999, 1997 and 1995.

6. Auto & Truck (7 Þrms, SD(Lev)=16.4%, RatDisp=4): a) Ward�s

Auto World. Detroit, Mich., Ward�s Communications, inc. V. 36 (2000), 33

(1997) and 30 (1994). b) AAMA motor vehicle facts & Þgures. Detroit, MI.:

American Automobile Manufacturers Association. Vol. 1998, 1997 and 1994.

7. Auto Parts Manufacturers (13 Þrms, SD(Lev)=22.7%, RatDisp=3).

8. Beers (6 Þrms, SD(Lev)=13.8%, RatDisp=N/A): a) Beverage World

Databank. Dayton, Ohio: Keller International Pub. Corp. Vol. 2000, 1999,
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1997, and 1993/94. b) Beverage Industry Annual Manual. New York, Maga-

zines for Industry. Vol. 1999/2000, 1996/97 and 1993/94. c) Modern Brewery

Age. Norwalk, CT, Business Journals. Vol. 1999, 1997 and 1994.

9. Beverage Alcoholic - Wine/Spirit (7 Þrms, SD(Lev)=12.3%, Rat-

Disp=N/A): a) Beverage World Databank. Dayton, Ohio : Keller Interna-

tional Pub. Corp. Vol. 2000, 1999, 1997, and 1993/94. b) Beverage Industry

Annual Manual. New York, Magazines for Industry. Vol. 1999/2000, 1996/97

and 1993/94.

10. Beverage - Soft Drinks (9 Þrms, SD(Lev)=25.1%, RatDisp=3): a)

Beverage World Databank. Dayton, Ohio : Keller International Pub. Corp.

Vol. 2000, 1999, 1997, and 1993/94. b) Beverage Industry Annual Manual.

New York, Magazines for Industry. Vol. 1999/2000, 1996/97 and 1993/94. c)

Statistical proÞle: the soft drink industry in the United States. Washington,

National Soft Drink Association. 1986

11. Cable T.V. (10 Þrms, SD(Lev)=19.8%, RatDisp=3): a) Plunkett�s

entertainment & media industry almanac. Houston, TX: Plunkett Research,

Ltd. 2000/01 and 1998. b) Broadcasting & cable yearbook. New Providence,

N.J.: R.R. Bowker. Vol. 1 &2, years 1993, 1994, 1995, 1996, 1997, 1998, 1999

and 2000. c) Cable vision. Denver, International Thomson Communications,

127



Inc.. Vol. 1992-93, 1993-94, 1994-95, 1995-96, 1996-97, 1997-98 and 1999-2000.

12. Casinos and Gaming (13 Þrms, SD(Lev)=22.1%, RatDisp=2): a)

Plunkett�s entertainment & media industry almanac. Houston, TX : Plun-

kett Research, Ltd. 2000/01 and 1998. b) http://www.ahma.com/, American

Hotel & Motel Association Home page.

13. Cement & Aggregates (10 Þrms, SD(Lev)=11.4%, RatDisp=3): a)

http:// portcement.org/index.asp, The Portland Cement Association.

14. Chemical-General (35 Þrms, SD(Lev)=18.1%, RatDisp=3): a)

http:// neis.com/ ChemIndustry.com, The Chemical Industry Home Page.

b) http://chemicalguide.com/ sponsored by the American Chemistry Council.

c) Directory of chemical producers: United States of America. Menlo Park,

Chemical Information Services, Stanford Research Institute. Vol. 1999 and

1992. d) Chemical manufacturers directory of trade name products / compiled

by Michael and Irene Ash.. Endicott, NY: Synapse Information Resources,

2000.e) Chemical week. Buyers� guide & industry almanac. New York, NY

: Chemical Week Associates. Vol. 1992, 1993, 1994, 1995, 1996, 1997, 1998,

1999, 2000.

15. Computer & Peripherals (10 Þrms, SD(Lev)=6.9%, RatDisp=3): a)

Hoover�s guide to computer companies. Austin, TX: Hoover�s Business Press,
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1996-2nd ed, and 1995-1st ed. b) Computer Industry Almanac, annual, Dallas,

TX. Vol. 1992, 1993, 1994, 1995, 1996, 1998.

16. Computer Software (29 Þrms, SD(Lev)=4.3%, RatDisp=3): a)

Computer Industry Almanac, annual, Dallas, TX. Vol. 1992, 1993, 1994,

1995, 1996, 1998. b) The Software encyclopedia. New York: Bowker Co. Vol.

1993, 1994, 1998.

17. Construction Machinery (11 Þrms, SD(Lev)=19.1%, RatDisp=2).

18. Copper, Nickel & Zinc Mining (8 Þrms, SD(Lev)=11.3%, Rat-

Disp=4): a) Non-ferrous Metal Yearbook. Howell, N.J: American Bureau

of Metal Statistics, Inc., Vol. 1990, 1997, 1998, 1999 and 2000. b) Non-ferrous

metal data. New York, American Bureau of Metal Statistics. Vol. 1992, 1993,

1995 and 1996. c) Minerals yearbook / prepared by the staff of the Bureau

of Mines. Washington: The Bureau: Supt. of Docs., U.S.. Vol. 1992, 1993,

1994, 1995, 1996, 1997, 1998, 1999 and 2000.

19. Department Stores (13 Þrms, SD(Lev)=22.1%, RatDisp=2): a)

Fairchild�s retail stores Þnancial directory. New York: Fairchild Books & Vi-

suals, Fairchild Fashion & Merchandising Group. Vol. 1992/93, 1994, 1995,

1996, 1997 and 1999. b) Plunkett�s retail industry almanac. Galveston, TX:

Plunkett Research, vol. 1997, and 1999. c) Journal of retailing. New York,
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New York University, School of Retailing. 1992-99.

20. Discount Stores (11 Þrms, SD(Lev)=19.6%, RatDisp=4): a) Fair-

child�s retail stores Þnancial directory. New York: Fairchild Books & Visuals,

Fairchild Fashion & Merchandising Group. Vol. 1992/93, 1994, 1995, 1996,

1997 and 1999. b) Plunkett�s retail industry almanac. Galveston, TX: Plun-

kett Research, vol. 1997, and 1999.

21. Drug - Pharmaceutical (37 Þrms, SD(Lev)=8.6%, RatDisp=2):

a) Pharmaceutical manufacturers: an international directory / by David B.

Braun. Park Ridge, NJ : Noyes Publications, 1995. b) Pharmaceutical manu-

facturers of the United States / edited by D.J. De Renzo. 4th ed. Park Ridge,

N.J., U.S.A. : Noyes Data Corp., 1987. c) Plunkett�s health care industry al-

manac. Dallas, TX : Corporate Jobs Outlook. Vol. 1995, 1997-98, 1999-2000.

d) Pharmaceutical Manufacturers Association. Yearbook. Washington.

22. Drugstores (8 Þrms, SD(Lev)=29.3%, RatDisp=4): a) http://

www.nacds.org/, National Association of Chain Drug Stores Home page. b)

Plunkett�s retail industry almanac. Galveston, TX : Plunkett Research. 1997,

1999/2000. c) Fairchild�s retail stores Þnancial directory. New York : Fairchild

Books & Visuals, Fairchild Fashion & Merchandising Group. Vol. 1992/93,

1994, 1995, 1996, 1997 and 1999. d) NACDS-Lilly digest. Indianapolis, Eli
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Lilly and Co. 1985.

23. Educational Services (9 Þrms, SD(Lev)=5.8%, RatDisp=N/A).

24. Electronics (28 Þrms, SD(Lev)=17.8%, RatDisp=3): a) Electronics

manufacturers directory. Twinsburg, Ohio : Harris Pub., c1993-1998. b)

Electronics industry year book. Newton, Mass.: Cahners Electronics Group.

1999.

25. Food Processing (31 Þrms, SD(Lev)=19.6%, RatDisp=3): a) Food

processing. Chicago, Putman Pub. Co. Vol 53 (1992) - 61 (2000). b)

FoodReview / United States Department of Agriculture, Economic Research

Service. Washington, D.C.. Vol. 17(1994) - 21(1998).

26. Food Wholesalers (7 Þrms, SD(Lev)=29.5%, RatDisp=4): a) Pro-

gressive grocer�s marketing guidebook. New York, Progressive Grocer Co.,

1992-1997. b) Fairchild�s retail stores Þnancial directory. New York : Fairchild

Books & Visuals, Fairchild Fashion & Merchandising Group. Vol. 1992/93,

1994, 1995, 1996, 1997 and 1999.

27. Furn./Home Furnishings (11 Þrms, SD(Lev)=9.5%, RatDisp=2):

a) Household furniture and bedding / prepared by Market Research Division.

New York. Fairchild Publications, 1976. b) NHFA reports to the home fur-

nishings industry. Chicago, National Home Furnishings Association. 1989. c)
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Furniture retailer: official journal of the National Home Furnishings Associa-

tion. Greensboro, NC: Pace Communications, 1992-1999. d) The Competitive

edge. (Chicago) National Home Furnishings Association. 1992-1999.

28. Gold/Silver Mining (11 Þrms, SD(Lev)=22.6%, RatDisp=4): a)

American metal market. New York : (s.n.), 1992-1999. b) Minerals yearbook

/ prepared by the staff of the Bureau of Mines. Washington : The Bureau:

Supt. of Docs., U.S. G.P.O.. Vols. 1992-1999.

29. Grocery (15 Þrms, SD(Lev)=29.0%, RatDisp=3): a) Directory of

supermarket, grocery & convenience store chains. New York, N.Y. Business

Guides. 1996, 1997, 1998, 1999. b) Annual report of the grocery industry.

New York: Progressive Grocer. 1995-1999. c) Progressive grocer�s marketing

guidebook. New York, Progressive Grocer Co., 1992-1999. d) Fairchild�s retail

stores Þnancial directory. New York : Fairchild Books & Visuals, Fairchild

Fashion & Merchandising Group. Vol. 1992/93, 1994, 1995, 1996, 1997 and

1999.

30. Homebuilding (13 Þrms, SD(Lev)=10.6%, RatDisp=2): a) http://

homebuilder.com/, National Association of Homebuilders web page. b) Con-

struction review. Washington, U. S. Department of Commerce, Domestic and

International Business Administration. Vol. 1992- 1999. c) Builder. Wash-
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ington, National Association of Home Builders. 1992-1999.

31. Hotel & Lodging (12 Þrms, SD(Lev)=23.9%, RatDisp=3): a) http://

www.ahma.com/, American Hotel &Motel Association Home page. b) http://

www.lodgingmagazine.com/, Lodging magazine web page. c) Directory of ho-

tel & motel systems. New York, American Hotel Association Directory Corp.

1991. d) Hotel & motel management. Cleveland (etc.) Harcourt Brace Jo-

vanovich. 1992-1999. e) Texas accommodations guide, 2000. Dallas, TX :

Recognition Communications, 1999.

32. Household Products (7 Þrms, SD(Lev)=13.4%, RatDisp=3): a)

Soap, cosmetics, chemical specialties. New York, Mac Nair-Dorland Co. Offi-

cial publication of Chemical Specialties Manufacturers Association. 1992-1999.

b) Soap/cosmetics/chemical specialties. Blue book. New York. 1982.

33. Internet (33 Þrms, SD(Lev)=8.4%, RatDisp=2): a) Plunkett�s e-

commerce and internet business almanac. Houston, TX: Plunkett Research,

Ltd. 2000/2001.

34. Jewerly Stores (9 Þrms, SD(Lev)=18.0%, RatDisp=N/A): a) Plun-

kett�s retail industry almanac. Galveston, TX: Plunkett Research, vol. 1997,

and 1999.

35. Maritime (7 Þrms, SD(Lev)=21.7%, RatDisp=2): a) The business
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of shipping / Lane C. Kendall and James J. Buckley. 6th ed. Centreville,

Md.: Cornell Maritime Press, 1994. b) National transportation statistics /

prepared by Research and Special Programs Administration, Transportation

Systems Center, Statistical Information Reporting Branch. Cambridge, Mass.:

The Branch; Washington, D.C. 1993, 1995, 1996, 1997, 1998, 1999, 2000. c)

Review of maritime transport. New York, United Nations. 1992-2000. d)

Lloyd�s maritime directory. Colchester, Essex : Lloyd�s of London Press, 1984.

e) Maritime transport. / International sea-borne trade statistics yearbook.

Department of International Economic and Social Affairs, Statistical Office.

New York : United Nations. 1986.

36. Medical Services (15 Þrms, SD(Lev)=21.7%, RatDisp=2): a) Plun-

kett�s health care industry almanac. Dallas, TX: Corporate Jobs Outlook.

Vol. 1995, 1997-98, 1999-2000.

37. Medical Supplies (47 Þrms, SD(Lev)=18.6%, RatDisp=4): a) Plun-

kett�s health care industry almanac. Dallas, TX: Corporate Jobs Outlook.

Vol. 1995, 1997-98, 1999-2000.

38. Natural Gas - Distribution (20 Þrms, SD(Lev)=9.3%, RatDisp=3):

a) http:// www.aga.org/, American Gas Association Home page. b) Plunkett�s

energy industry almanac / editor and publisher, Jack W. Plunkett; Houston,
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TX: Plunkett Research, Ltd., 1999. c) Financial times oil and gas international

year book. Essex (England): Longman, 1982-1996.

39. Natural Gas - DiversiÞed (18 Þrms, SD(Lev)=13.0%, RatDisp=3):

a) http:// www.aga.org/, American Gas Association Home page. b) Plunkett�s

energy industry almanac / editor and publisher, Jack W. Plunkett; Houston,

TX: Plunkett Research, Ltd., 1999. c) Financial times oil and gas international

year book. Essex (England) : Longman, 1982-1996.

40. Newspaper (13 Þrms, SD(Lev)=12.5%, RatDisp=3): a) Newspaper

advertising source. Wilmette, IL : Standard Rate & Data Service, Vol. 1993-

2000. b) Circulation. Malibu, Calif. American Newspaper Markets, Inc. 1992,

1994, 1997 and 1999. c) Plunkett�s entertainment & media industry almanac.

Houston, TX: Plunkett Research, Ltd. 1998, 2000.

41. Office Eq.& Supp. Sell/Dist. (7 Þrms, SD(Lev)=14.9%, Rat-

Disp=3).

42. OilÞeld Services (9 Þrms, SD(Lev)=7.8%, RatDisp=2): a) Plun-

kett�s energy industry almanac / editor and publisher, Jack W. Plunkett;

Houston, TX : Plunkett Research, Ltd., 1999. b) National petroleum news.

Market facts. Des Plaines, IL : Hunter Pub., 1992, 1994, 1996, 1997, 1999. c)

U.S.A. oilÞeld service, supply, and manufacturers directory. Tulsa, Okla.: Pen-
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nWell Pub. Co.1990. d) U.S.A. oil industry directory. Tulsa, OK., PennWell

Pub. Co. 1994, 1995.

43. Packaging & Container (10 Þrms, SD(Lev)=25.0%, RatDisp=2):

a) Packaging digest. Chicago, etc., Delta Communications. 1994-1999. b)

Packaging. Boston, MA : Cahners Pub. Co. 1992-1994.

44. Paper & Forest Products (18 Þrms, SD(Lev)=9.9%, RatDisp=3):

a) Pulp & paper. San Francisco, Miller Freeman Publications. 1989-1998 b)

American paper industry. Chicago, Paper Industry Management Assn. V. 75,

1993.

45. Petroleum - Develop. & Explorat. (24 Þrms, SD(Lev)=15.0%,

RatDisp=3): a) Plunkett�s energy industry almanac / editor and publisher,

Jack W. Plunkett; Houston, TX : Plunkett Research, Ltd., 1999. b) National

petroleum news. Market facts. Des Plaines, IL: Hunter Pub., 1992, 1994,

1996, 1997, 1999. c) U.S.A. oil industry directory. Tulsa, Okla., PennWell

Pub. Co.1994, 1995. d) Financial Times oil and gas international year book.

Essex (England): Longman, 1982-1996.

46. PetroleumDrilling Services (13 Þrms, SD(Lev)=19.7%, RatDisp=3):

a) Plunkett�s energy industry almanac / editor and publisher, Jack W. Plun-

kett; Houston, TX: Plunkett Research, Ltd., 1999. b) National petroleum
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news. Market facts. Des Plaines, IL : Hunter Pub., 1992, 1994, 1996, 1997,

1999. c) U.S.A. oil industry directory. Tulsa, Okla., PennWell Pub. Co. 1994,

1995.

47. Petroleum - Producing (11 Þrms, SD(Lev)=13.3%, RatDisp=3): a)

Plunkett�s energy industry almanac / editor and publisher, Jack W. Plunkett;

Houston, TX: Plunkett Research, Ltd., 1999. b) National petroleum news.

Market facts. Des Plaines, IL : Hunter Pub., 1992, 1994, 1996, 1997, 1999.

c) U.S.A. oil industry directory. Tulsa, OK, PennWell Pub. Co.1994, 1995.

d) Financial Times oil and gas international year book. Essex (England):

Longman, 1982-1996.

48. Photographic Equip/Supply (8 Þrms, SD(Lev)=20.7%, RatDisp=4).

49. Publishing (10 Þrms, SD(Lev)=9.7%, RatDisp=2): a) Publishers,

distributors, & wholesalers of the United States. New York : R.R. Bowker.

1992/93 - 1998/99. b) Publishers� international ISBN directory / Interna-

tional ISBN Agency, Berlin. Munchen: K.G. Saur ; New York: R.R. Bowker.

1992/93 - 1998/99. c) Plunkett�s entertainment & media industry almanac.

Houston, TX: Plunkett Research, Ltd. 1998, 2000.

50. Railroad (8 Þrms, SD(Lev)=9.7%, RatDisp=2): a) http:// www.

railroadpm.org/, Railroad performance measures web page. Members of the
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Association of American Railroads. b) Railroad facts. Washington, D.C.:

Office of Information and Public Affairs, Association of American Railroads.

1988.

51. Restaurants (25 Þrms, SD(Lev)=21.4%, RatDisp=4): a) Technomic

restaurant information services. Chicago, IL: Technomic Information Services.

1994, 1997, 1999. b) Directory of chain restaurant operators. (New York,

N.Y.) : Business Guides, Inc.,1990. c) The food professional�s guide : the

James Beard Foundation directory of people, products and services / compiled

by Irena Chalmers. New York : American Showcase: Wiley, 1990.

52. Retail Auto-Parts (6 Þrms, SD(Lev)=25.1%, RatDisp=N/A): a)

Fairchild�s retail stores Þnancial directory. New York: Fairchild Books & Vi-

suals, Fairchild Fashion & Merchandising Group. Vol. 1992/93, 1994, 1995,

1996, 1997 and 1999. b) Plunkett�s retail industry almanac. Galveston, TX:

Plunkett Research, vol. 1997, 1999/2000.

53. Retail Building Supply (10 Þrms, SD(Lev)=30.5%, RatDisp=5): a)

Plunkett�s retail industry almanac. Galveston, TX: Plunkett Research, vol.

1997, 1999/2000. b) Construction review. Washington, U. S. Department of

Commerce, Domestic and International Business Administration, Bureau of

Domestic Commerce, Vol. 1992-1999.
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54. Retail Books & Music (6 Þrms, SD(Lev)=10.3%, RatDisp=2): a)

Fairchild�s retail stores Þnancial directory. New York: Fairchild Books & Vi-

suals, Fairchild Fashion & Merchandising Group. Vol. 1992/93, 1994, 1995,

1996, 1997 and 1999. b) Plunkett�s retail industry almanac. Galveston, TX:

Plunkett Research, vol. 1997, 1999/2000.

55. Retail Electronics (8 Þrms, SD(Lev)=15.3%, RatDisp=N/A): a)

Fairchild�s retail stores Þnancial directory. New York: Fairchild Books & Vi-

suals, Fairchild Fashion & Merchandising Group. Vol. 1992/93, 1994, 1995,

1996, 1997 and 1999. b) Plunkett�s retail industry almanac. Galveston, TX:

Plunkett Research, vol. 1997, 1999/2000.

56. Retail Furniture (6 Þrms, SD(Lev)=19.3%, RatDisp=N/A): a)

Fairchild�s retail stores Þnancial directory. New York: Fairchild Books & Vi-

suals, Fairchild Fashion & Merchandising Group. Vol. 1992/93, 1994, 1995,

1996, 1997 and 1999. b) Plunkett�s retail industry almanac. Galveston, TX:

Plunkett Research, vol. 1997, 1999/2000.

57. Retail Off-Pricers (10 Þrms, SD(Lev)=15.8%, RatDisp=N/A): a)

Fairchild�s retail stores Þnancial directory. New York: Fairchild Books & Vi-

suals, Fairchild Fashion & Merchandising Group. Vol. 1992/93, 1994, 1995,

1996, 1997 and 1999. b) Plunkett�s retail industry almanac. Galveston, TX:
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Plunkett Research, vol. 1997, 1999/2000.

58. Retail Specialty Stores (21 Þrms, SD(Lev)=8.9%, RatDisp=3): a)

Fairchild�s retail stores Þnancial directory. New York: Fairchild Books & Vi-

suals, Fairchild Fashion & Merchandising Group. Vol. 1992/93, 1994, 1995,

1996, 1997 and 1999. b) Plunkett�s retail industry almanac. Galveston, TX:

Plunkett Research, vol. 1997, 1999/2000. c) Journal of retailing. New York,

New York University, School of Retailing. 1992-99.

59. Semiconductor (27 Þrms, SD(Lev)=8.2%, RatDisp=4): a) Elec-

tronics industry year book. Newton, Mass.: Cahners Electronics Group. 1999,

2000. b) Integrated circuits master. Garden City, N.Y., United Technical Pub-

lications. 1993 - 1995. c) CorpTech directory of technology companies. U.S.

ed., Woburn, MA, U.S.A.: Corporate Technology Information Services, Inc.

1995, 1996, 1998, 2000.

60. Semiconductor Cap. Equip. (9 Þrms, SD(Lev)=7.3%, RatDisp=4):

a) Electronics industry year book. Newton, Mass.: Cahners Electronics Group.

1999, 2000. b) Integrated circuits master. Garden City, N.Y., United Technical

Publications. 1993 - 1995. c) CorpTech directory of technology companies.

U.S. ed., Woburn, MA, U.S.A.: Corporate Technology Information Services,

Inc. 1995, 1996, 1998, 2000.
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61. Shoes (13 Þrms, SD(Lev)=26.8%, RatDisp=3): a) Fairchild�s retail

stores Þnancial directory. New York: Fairchild Books & Visuals, Fairchild

Fashion & Merchandising Group. Vol. 1992/93, 1994, 1995, 1996, 1997 and

1999. b) Plunkett�s retail industry almanac. Galveston, TX: Plunkett Re-

search, vol. 1997, 1999/2000.

62. Solid Waste Management (9 Þrms, SD(Lev) = 12.9%, RatDisp =

4): a) http:// www.swana.org/, Solid Waste Association of North America

Home page. b) Statistical record of the environment / compiled and edited by

Arsen J. Darnay. Detroit: Gale Research, 1992.

63. Steel - General (11 Þrms, SD(Lev)=22.7%, RatDisp=4): a) http://

www.steel.org/, American Iron and Steel Institute Home page. Statistics of

world trade in steel. New York: United Nations.1992-1999. b) The Steel

market in 1995 and the outlook for 1996, and 1997. Paris: OECD, 1996. c)

New steel. New York, NY : Chilton Publications, 1993-2000.

64. Steel - Integrated (7 Þrms, SD(Lev)=19.3%, RatDisp=2): a) http://

www.steel.org/, American Iron and Steel Institute Home page. b) Statistics

of world trade in steel. New York: United Nations.1992-1999. c) The Steel

market in 1995 and the outlook for 1996 and 1997. Paris: OECD, 1996. d)

New steel. New York, NY : Chilton Publications, 1993-2000.
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65. Telecom. Equipment (20 Þrms, SD(Lev)=12.3%, RatDisp=3): a)

Plunkett�s telecommunications industry almanac / editor and publisher, Jack

W. Plunkett. Houston, TX: Plunkett Research, 2000. b) Telecommunications

directory. Detroit, MI: Gale Research. 1992-93. c) Telecommunications &

data communications factbook / edited by Judy Abbatiello, Ray Sarch. New

York, N.Y.: Data Communications; Ramsey, N.J.: CCMI/McGraw-Hill, 1987.

d) The Irwin handbook of telecommunications / James Harry Green. Chicago:

Irwin Professional Pub.,1997.

66. Telecom. Serv. - Voice, Data & Cell (19 Þrms, SD(Lev)=9.7%,

RatDisp=2): a) Plunkett�s telecommunications industry almanac / editor

and publisher, Jack W. Plunkett. Houston, TX: Plunkett Research, 2000.

b) Telecommunications directory. Detroit, MI: Gale Research. 1992-93. c)

Telecommunications & data communications factbook / edited by Judy Ab-

batiello, Ray Sarch. New York, N.Y.: Data Communications; Ramsey, NJ:

CCMI/McGraw-Hill, 1987. d) The Irwin handbook of telecommunications /

James Harry Green. Chicago: Irwin Professional Pub.,1997.

67. Textile (11 Þrms, SD(Lev)=19.4%, RatDisp=2): a) ATI directory:

the textile red book. Atlanta, Ga.: Billian Pub., Vol. 1991, 1995, 1998. b)

Fairchild�s Textile & Apparel Þnancial directory. New York, Fairchild Publi-
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cations, Book Division. Vol. 1997 and 1995.

68. Tobacco (8 Þrms, SD(Lev)=24.1%, RatDisp=3): a) Tobacco indus-

try. (Washington, D.C.): Dept. of the Treasury, Internal Revenue Service.

1996, 1998. b) Tobacco International directory & buyer�s guide. New York:

Lockwood Trade Journal Co., 1986.

69. Toiletries/Cosmetics (11 Þrms, SD(Lev)=24.0%, RatDisp=4): a)

http:// ctfa.org/, The Cosmetic, Toiletry, and Fragrance Association Home

Page. b) CTFA membership directory. / Who�s who in the cosmetic industry.

Washington, Cosmetic, Toiletry and Fragrance Association. 1990.

70. Trucking & Transp. (13 Þrms, SD(Lev)=23.9%, RatDisp=2): a)

TRINC�s blue book of the trucking industry. Washington, TRINC�s Trans-

portation Consultants. 1990. b) Financial analysis of the motor carrier indus-

try. Washington, American Trucking Associations. 1987.

71. TV Broad. & Entertainment (13 Þrms, SD(Lev)=19.6%, Rat-

Disp=2): a) Plunkett�s entertainment & media industry almanac. Houston,

TX: Plunkett Research, Ltd. 1998, 2000. b) Entertainment industry eco-

nomics : a guide for Þnancial analysis / Harold L. Vogel. 2nd ed.; New York

: Cambridge University Press, 1990.
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Appendix B

On conglomerate adjustments

I adjust industry groupings to account for conglomerates as follows. First, for

all the 830 (698, and 657) Þrms in the sample period 1998-2000 (1992-1994 and

1995-1997), I use information from COMPUSTAT segment Þles to determine

which ones operate in more than one 4-digit SIC, and classify as stand-alone

any Þrm with 85% or more of their sales in a unique 4-digit SIC. This leaves us

with 239 (202, and 195) potential conglomerates in 1998-2000 (1992-1994 and

1995-1997). Second, from these 239 (202, and 195) candidates, I consider as a

non-conglomerate any Þrm which, although operating in two or more 4-digit

SIC, which: (i) it shows clear economic connection among all its segments,

and (ii) it belongs to an industry in which all the other competitors are com-
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prised of similar, comparable segments. Firms in 32 industries fulÞll these

requirements.1 These criteria leave us with 99 (77, and 75) conglomerates

candidates in the 1998-2000 (1992-1994, and 1995-1997) sample. Third, I then

focus on multiple-segment Þrms that are included in industries where some of

its members lack comparable additional segments. For these Þrms, I make no

additional adjustments if (a) their segments show a clear economic relation-

ship with the Þrm�s main 4-digit SIC and (b) no other alternative industry

group was available for the segment to be relocated.2 Fourth, I adjust using

COMPUSTAT segment data the remaining 22 (14, and 16) conglomerates in

the 1998-2000 (1992-1994, and 1995-1997) sample. I recalculate Þrm variables

by taking into account information only referred to the segments connected to

the industry in which the Þrm is included3 and reallocate unrelated segments

to a second industry. (I perform such reallocation only when the segment sales

1These industries are: Aerospace & Defense, Aluminum, Apparel, Auto & Truck,
Auto Parts Manufacturers, Cement & Aggregates, Chemical, Computer & Periph-
erals, Computer Software, Copper-Nickel & Zinc Mining, Drug Pharmaceutical,
Electronics Components, Food Processing, Gold & Silver Mining, Homebuilding,
Internet, Construction Machinery, Newspaper, Packaging and Containers, Paper &
Forest Products, Photographic Equip. & Supply, Publishing, Steel, Telecommuni-
cation Services, Textile, Trucking, TV Broad. & Entertainment, and Þve oil-related
industries.

2Examples or such segments are: �marketing operations,� �other operations,�
and �corporate.�

3COMPUSTAT segment Þle only offers segment data on Sales, IdentiÞable Assets,
Operating ProÞts, Depreciation, and Capital Expenditures. Using the Sales data,
we adjust the market shares of Þrms in 24 (18, and 19) industries in 1998-2000
(1992-1994, and 1995-1997), what affects Herf-index. Additionally, we adjust two
controls: Inv/TA, and log(Asset).
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are at least 5% of the total sales of the six biggest Þrms in the new industry.)

I adjust 22 (16, and 14) conglomerates affecting 24 (18, and 19) industries in

1998-2000 (1992-1994, and 1995-1997). Finally, I check for Þrms that were

outside of the initial sample due to the lack of enough competitors to consti-

tute an industry group. I identify as such General Electric in 1998-2000 and

1992-1994, and General Electric and Philip Morris in 1995-1997.4 I include

the segments of these Þrms in the corresponding industries to recalculate the

industry proxies with them, but leave SD(Lev) unaffected.

4In 1992-1994 Philip Morris was included in the tobacco group, which was absent
in 1995-1997 due to lack of enough competitors in the sample.
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Appendix C

Tables
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Table 2.1: Descriptive Statistics,
Leverage Dispersion and Industry Proxies

This table shows descriptive statistics of the main variables used in the analysis, 
both for OG and VL. SD(Lev) is the intra-industry standard deviation of the firms� 
leverage ratios. Leverage ratios are computed as the ratios of total debt to total 
debt plus the market value of equity. SD(CoLev) is the intra-industry standard 
deviation of the Conditional Leverage measure, after controlling for the 
determinants of leverage (i.e., fixed over total assets, capital expenditure over total 
assets, Log(Assets), and EBITDA over total assets). BoOut, CEOten-1, and
VarComp are, respectively, industry averages of the percentage of outsiders in the 
board, the inverse of the CEO tenure, and the percentage of variable over total 
compensation. Herf-index is the industry Herfindahl index. CV(Sales/Emp) is the 
industry average of the coefficients of variation of sales-per-employee ratios. 
Leasing/FA, Log(Assets), Inv/TA, Tax and Log(Age) are,  respectively, industry 
averages of  leasing over fixed assets, the log of assets, investments over total 
assets, marginal tax rates before interest, and the log of firms� age (in years). 
CV(CF) is the industry average of the firms' time-series coefficients of  variation 
calculated using 1998-2000 quarterly cash flows. All averages are calculated over 
the three-year 1998-2000 period at the firm level, except for BoOut, CEOten-1, and
VarComp, which are calculated over 1995-1997. 
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Table 2.1: Descriptive Statistics,
Leverage Dispersion and Industry Proxies

Panel A: OG Industry Grouping
Mean Median Min. Max. Std. Dev.

SD(Lev) 0.17 0.18 0.04 0.31 0.07

SD(CoLev) 0.16 0.16 0.05 0.29 0.06

BoOut 0.58 0.59 0.30 0.84 0.11

CEOten−1 0.22 0.22 0.04 0.40 0.07

VarComp 0.42 0.42 0.07 0.91 0.20

Herf-index 0.20 0.19 0.06 0.50 0.09

Leasing/FA 0.01 0.00 0.00 0.10 0.02

CV(Sales/Emp) 0.43 0.41 0.00 1.02 0.21

CV(CF) 0.44 0.39 0.15 1.01 0.21

Log(Assets) 7.44 7.34 5.30 11.53 1.09

Inv/TA 0.07 0.07 0.02 0.15 0.03

Tax 0.31 0.33 0.07 0.35 0.05

Age 22.2 22.3 2.48 42.4 8.22
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Table 2.1�Continued

Panel B: VL Industry Grouping
Mean Median Min. Max. Std. Dev.

SD(Lev) 0.17 0.17 0.03 0.33 0.06

SD(CoLev) 0.16 0.16 0.02 0.32 0.06

BoOut 0.59 0.59 0.30 0.83 0.09

CEOten−1 0.29 0.26 0.09 0.75 0.17

VarComp 0.28 0.27 0.11 0.52 0.10

Herf-index 0.20 0.18 0.04 0.50 0.11

Leasing/FA 0.01 0.01 0.00 0.12 0.02

CV(Sales/Emp) 0.45 0.41 0.00 1.16 0.21

CV(CF) 0.38 0.37 0.16 1.36 0.24

Log(Assets) 7.45 7.28 5.45 10.94 0.92

Inv/TA 0.07 0.06 0.03 0.18 0.03

Tax 0.32 0.33 0.10 0.35 0.04

Age 23.8 24.6 2.25 39.7 8.63
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Table 2.2: Correlations with SD(Lev) and SD(CoLev)

This table shows the univariate correlation coefficients between SD(Lev) and SD(CoLev),
and industry characteristics. SD(Lev) is the intra-industry standard deviation of the firms� 
leverage ratios. Leverage ratios are computed as the ratios of total debt to total debt plus 
the market value of equity. SD(CoLev) is the intra-industry standard deviation of the 
Conditional Leverage measure, after controlling for the leverage�s determinants (i.e., fixed 
over total assets, capital expenditure over total assets, Log(Assets), and EBITDA over 
total assets). BoOut, CEOten-1, and VarComp are, respectively, industry averages of the 
percentage of outsiders in the board, the inverse of the CEO tenure, and the percentage of 
variable over total compensation. Herf-index is the industry Herfindahl index. 
CV(Sales/Emp) is the industry average of the coefficients of variation of sales-per-
employee ratios. Leasing/FA, Log(Assets), Inv/TA, Tax and Log(Age) are,  respectively, 
industry averages of  leasing over fixed assets, the log of assets, investments over total 
assets, marginal tax rates before interest, and the log of firms� age (in years). CV(CF) is 
the industry average of the firms' time-series coefficients of  variation calculated using 
1998-2000 quarterly cash flows. All averages are calculated over the three-year 1998-2000 
period at the firm level, except for BoOut, CEOten-1, and VarComp, which are calculated 
over 1995-1997. The first and third columns correspond to OG, and the second and fourth 
to VL. p-values are in parentheses. ***, **, and * denote 1%, 5%, and 10% significance 
level respectively. 
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Table 2.2: Correlations with SD(Lev) and SD(CoLev)

SD(Lev) SD(CoLev)
OG VL OG VL

BoOut -0.22∗
(0.07)

-0.17
(0.14)

-0.19
(0.11)

-0.24∗∗
(0.04)

CEOten−1 -0.10
(0.41)

0.03
(0.77)

0.01
(0.97)

-0.00
(0.99)

VarComp -0.38∗∗∗
(0.00)

-0.31∗∗∗
(0.01)

-0.34∗∗∗
(0.00)

-0.31∗∗∗
(0.01)

Herf-index 0.24∗∗
(0.04)

0.29∗∗∗
(0.01)

0.24∗∗
(0.05)

0.24∗∗
(0.04)

Leasing/FA 0.36∗∗∗
(0.00)

0.32∗∗∗
(0.00)

0.35∗∗∗
(0.00)

0.35∗∗∗
(0.00)

CV(Sales/Emp) 0.07
(0.58)

-0.06
(0.59)

0.17
(0.15)

-0.04
(0.73)

CV(CF) -0.01
(0.95)

-0.09
(0.43)

-0.14
(0.24)

-0.19
(0.11)

Log(Assets) -0.02
(0.87)

-0.02
(0.84)

-0.06
(0.62)

0.02
(0.84)

Inv/TA 0.09
(0.46)

0.02
(0.86)

0.10
(0.40)

0.00
(0.99)

Tax 0.05
(0.69)

0.07
(0.51)

-0.08
(0.46)

0.06
(0.59)

Log(Age) 0.18
(0.13)

0.22∗
(0.06)

0.06
(0.59)

0.19∗
(0.10)
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Table 2.3: Base Case without Industry Controls,
Intra-Industry Capital Structure Dispersion

This table reports base case specifications without control variables. Panel A considers 
OLS estimations of the log of the intra-industry standard deviation of the firms� leverage 
ratios, Log[SD(Lev)], on industry characteristics. Panel B shows a maximum likelihood
estimation of the following conditional heteroskedasticity model:

Lev=x0β+u, u∼N(0,exp(z0α))
Lev corresponds to the firm's leverage ratio (debt over debt plus market value of equity); 
x� represents firm characteristics that include: fixed over total assets, capital expenditure 
over total assets, Log(Assets), EBITDA over total assets, and a dummy per industry. z�
represents the following industry characteristics. BoOut, CEOten-1, and VarComp, which 
correspond to industry averages of the percentage of outsiders in the board, the inverse of 
the CEO tenure, and the percentage of variable over total compensation. Herf-index is the 
industry Herfindahl index. Leasing/FA is the industry averages of  leasing over fixed 
assets. CV(Sales/Emp) is the industry average of the coefficients of variation of sales-per-
employee ratios. All averages are calculated over the three-year 1998-2000 period at the 
firm level, except for BoOut, CEOten-1, and VarComp, which are calculated over 1995-
1997. The two first columns in both panels correspond to OG, and the second two to VL. 
The standard errors are White heteroskedasticity-consistent. t-statistics are in parentheses. 
The regressions include an intercept whose coefficient is not reported. ***, **, and * 
denote 1%, 5%, and 10% significance level respectively. The F-test (a) is a joint 
significance test (χ2 for the conditional heteroskedasticity models) for BoOut, CEOten-1,
and VarComp, p-values reported below the test-statistics. (b) indicates the log-likelihood 
function for the conditional heteroskedasticity models. 
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Table 2.3: Base Case without Industry Controls,
Intra-Industry Capital Structure Dispersion

Panel A: Unconditional Model

OG VL

BoOut -0.99∗∗
(-2.30)

-0.79
(-1.00)

CEOten−1 0.64
(1.24)

0.28
(0.91)

VarComp -1.05∗∗∗
(-3.88)

-1.37∗∗
(-2.48)

Herf-index 1.81∗∗∗
(2.58)

1.99∗∗∗
(2.55)

0.89∗∗
(2.47)

0.94∗∗∗
(2.56)

Leasing/FA 8.11∗∗∗
(4.31)

5.46∗∗∗
(2.68)

4.24∗
(1.87)

3.24∗
(1.71)

CV(Sales/Emp) 0.07
(0.27)

0.01
(0.02)

0.08
(0.40)

0.05
(0.23)

F-test(a) 5.49∗∗∗
(0.00)

3.74∗∗∗
(0.01)

R2(a) 0.17 0.29 0.09 0.21

N 71 71 73 73
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Table 2.3�Continued

Panel B: Conditional Model

OG VL

BoOut -0.68
(-1.12)

-1.70∗∗∗
(-2.74)

CEOten−1 -0.94
(-1.06)

-0.07
(-0.21)

VarComp -0.92∗∗∗
(-2.82)

-1.14∗∗
(-2.22)

Herf-index 1.53∗∗
(2.41)

1.69∗∗∗
(2.60)

1.16∗∗
(2.32)

1.13∗∗
(2.25)

Leasing/FA 10.45∗∗∗
(3.59)

7.67∗∗∗
(2.53)

5.95∗∗
(2.08)

4.98∗
(1.71)

CV(Sales/Emp) 0.26
(1.07)

0.25
(1.01)

-0.04
(-0.22)

-0.18
(-0.83)

F-test(a) 15.10∗∗∗
(0.00)

11.11∗∗∗
(0.00)

R2(a) 348.36 356.06 515.57 521.25

N 830 830 1146 1146
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Table 2.4: Base Case with Industry Controls,
Intra-Industry Capital Structure Dispersion

This table reports base case specifications with control variables. Panel A considers OLS 
estimations of the log of the intra-industry standard deviation of the firms� leverage 
ratios, Log[SD(Lev)], on industry characteristics. Panel B shows a maximum likelihood
estimation of the following conditional heteroskedasticity model:

Lev=x0β+u, u∼N(0,exp(z0α))
Lev represents the firm's leverage ratio (debt over debt plus market value of equity); x�
represents firm characteristics that include: fixed over total assets, capital expenditure over 
total assets, Log(Assets), EBITDA over total assets, and a dummy per industry. z�
represents the following industry characteristics. BoOut, CEOten-1, and VarComp, which 
correspond to industry averages of the percentage of outsiders in the board, the inverse of 
the CEO tenure, and the percentage of variable over total compensation. Herf-index is the 
industry Herfindahl index. Leasing/FA, Log(Assets), Inv/TA, Tax and Log(Age) are,  
respectively, industry averages of  leasing over fixed assets, the log of assets, investments 
over total assets, marginal tax rates before interest, and the log of firms� age (in years). 
CV(CF) is the industry average of the firms' time-series coefficients of  variation 
calculated using 1998-2000 quarterly cash flows. All averages are calculated over the 
three-year 1998-2000 period at the firm level, except for BoOut, CEOten-1, and VarComp,
which are calculated over 1995-1997. The two first columns in both panels correspond to 
OG, and the second two to VL. The standard errors are White heteroskedasticity-
consistent. t-statistics are in parentheses. The regressions include an intercept whose 
coefficient is not reported. ***, **, and * denote 1%, 5%, and 10% significance level 
respectively. The F-test (a) is a joint significance test (χ2 for the conditional 
heteroskedasticity models) for BoOut, CEOten-1, and VarComp, p-values reported below 
the test-statistics. (b) indicates the log-likelihood function for the conditional 
heteroskedasticity models. 
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Table 2.4: Base Case with Industry Controls,
Intra-Industry Capital Structure Dispersion

Panel A: Unconditional Model

OG VL

Controls Average St. Dev. Average St. Dev.

BoOut -1.37∗∗∗
(-3.52)

-0.86
(-1.44)

-1.12∗
(-1.66)

-0.86
(-1.05)

CEOten−1 0.71
(1.62)

0.75
(1.30)

0.25
(1.06)

-0.09
(-0.50)

VarComp -0.84∗∗∗
(-3.07)

-0.93∗∗∗
(-3.92)

-0.83
(-1.32)

-1.79∗∗∗
(-2.54)

Herf-index 2.59∗∗∗
(3.16)

2.18∗∗
(2.10)

1.02∗∗
(2.27)

0.90∗∗
(2.28)

Leasing/FA 5.28∗∗
(2.22)

5.64∗∗∗
(2.59)

3.83∗∗
(2.17)

2.12
(1.17)

CV(Sales/Emp) 0.33
(1.26)

0.00
(0.01)

0.21
(0.76)

0.10
(0.43)

CV(CF) -0.34
(-1.58)

-0.28
(-0.76)

-0.16
(-0.70)

0.01
(0.41)

Log(Assets) -0.04
(-0.92)

-0.03
(-0.18)

-0.01
(-0.04)

0.07
(0.94)

Inv/TA 5.15∗∗
(2.52)

4.77
(1.43)

2.33
(1.47)

4.37
(1.32)

Tax -0.92
(-1.05)

-1.04
(-0.54)

-0.72
(-0.67)

-0.27
(-0.15)

Log(Age) 0.43∗∗∗
(3.35)

0.29
(1.35)

0.32∗
(1.67)

0.38∗
(1.85)

F-test(a) 6.95∗∗∗
(0.00)

5.30∗∗∗
(0.00)

2.57∗
(0.06)

3.51∗∗
(0.02)

R2(b) 0.40 0.34 0.30 0.29

N 71 71 73 73
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Table 2.4�Continued

Panel B: Conditional Model

OG VL

Controls Average St. Dev. Average St. Dev.

BoOut -1.49∗∗∗
(-2.58)

-0.59
(-0.91)

-1.15∗
(-1.75)

-1.41∗∗
(-2.07)

CEOten−1 0.53
(0.63)

-0.63
(-0.70)

0.30
(0.88)

-0.09
(-0.25)

VarComp -1.23∗∗∗
(-3.54)

-1.40∗∗∗
(-3.81)

-0.49
(-0.69)

-0.78
(-1.24)

Herf-index 2.38∗∗∗
(3.31)

1.98∗∗∗
(2.57)

1.09∗∗
(2.11)

1.21∗∗
(2.26)

Leasing/FA 6.19∗∗
(1.95)

8.55∗∗∗
(2.71)

3.81
(1.26)

3.60
(1.21)

CV(Sales/Emp) 0.60∗∗
(2.17)

0.37
(1.37)

0.02
(0.10)

-0.22
(-0.96)

CV(CF) -1.46∗∗∗
(-4.93)

-0.59
(-1.35)

-0.82∗∗∗
(-3.31)

-0.22
(-1.49)

Log(Assets) -0.15∗∗∗
(-2.12)

-0.18
(-1.06)

-0.14∗∗
(-2.06)

-0.03
(-0.17)

Inv/TA 5.52∗∗∗
(2.60)

2.10
(0.51)

3.42∗∗
(1.93)

6.89∗∗
(2.06)

Tax -1.90∗
(-1.63)

-0.45
(-0.21)

-0.58
(-0.36)

-1.41
(-0.80)

Log(Age) 0.61∗∗∗
(3.51)

0.70∗∗∗
(2.76)

0.25
(1.55)

0.03
(0.13)

F-test(a) 18.60∗∗∗
(0.00)

18.18∗∗∗
(0.00)

5.15
(0.16)

5.27
(0.15)

R2(b) 407.90 371.14 547.67 525.72

N 830 830 1146 1146
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Table 2.5:Other Measures of Intra-Industry
Capital Structure Dispersion (OG Grouping)

This table shows regressions of alternative measures of intra-industry capital structure 
dispersion on industry characteristics. The first column of Panel A uses an ordinal 
measure of the intra-industry dispersion of the firms� (S&P's) senior debt ratings. The 
second and third columns use the log of the intra-industry standard deviation of two 
different measures of leverage ratios: debt over debt plus book value of equity 
(Log[SD(LevBV)]), and debt to equity market value (Log[SD(D/E)]). First column of 
Panel A considers an order-probit model, and second and third columns consider OLS 
estimations of measures of intra-industry financial dispersion on industry characteristics. 
Panel B reports maximum likelihood estimations of the following conditional 
heteroskedasticity model:

Lev=x0β+u, u∼N(0,exp(z0α))
Lev represents the firm's leverage ratio (first column: senior debt rating, second column:
LevBV, and third column: D/E); x� represents firm characteristics that include: fixed 
over total assets, capital expenditure over total assets, Log(Assets), EBITDA over total 
assets, and a dummy per industry, in the case of leverage measures; and book-value 
leverage, interest coverage ratio, Log(Assets), EBITDA over total assets, and a dummy 
per industry, in the case of senior debt ratings. z� represents the following industry 
characteristics. BoOut, CEOten-1, and VarComp, which correspond to industry averages 
of the percentage of outsiders in the board, the inverse of the CEO tenure, and the 
percentage of variable over total compensation. Herf-index is the industry Herfindahl 
index. Leasing/FA, Log(Assets), Inv/TA, Tax and Log(Age) are,  respectively, industry 
averages of  leasing over fixed assets, the log of assets, investments over total assets, 
marginal tax rates before interest, and the log of firms� age (in years). CV(CF) is the 
industry average of the firms' time-series coefficients of  variation calculated using 1998-
2000 quarterly cash flows. All averages are calculated over the three-year 1998-2000 
period at the firm level, except for BoOut, CEOten-1, and VarComp, which are calculated 
over 1995-1997. All regressions correspond to OG. The standard errors are White 
heteroskedasticity-consistent. t-statistics are in parentheses (and z-statistics for the 
ordered-probit case) . The regressions include an intercept whose coefficient is not 
reported. ***, **, and * denote 1%, 5%, and 10% significance level respectively. The F-
test (a) is a joint significance test (χ2 for the conditional heteroskedasticity models) for
BoOut, CEOten-1, and VarComp, p-values reported below the test-statistics. (b) indicates 
the log-likelihood function for the conditional heteroskedasticity models. 
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Table 2.5: Other Measures of Intra-Industry Capital Structure
Dispersion (OG Grouping)

Panel A: Unconditional Model Panel B: Conditional Model

Dependent Var. Rating LevBV D/E Rating LevBV D/E

BoOut 0.40
(0.30)

-3.32∗∗∗
(-2.63)

-2.29∗∗∗
(-3.46)

1.34
(1.25)

-0.79
(-1.43)

-2.27∗∗∗
(-3.84)

CEOten−1 2.03
(1.04)

1.43
(1.01)

1.43∗∗
(2.18)

1.32
(1.16)

-1.59∗∗
(-2.12)

0.54
(0.60)

VarComp -1.67∗∗
(-2.06)

-1.98∗∗
(-2.31)

-1.08∗∗
(-2.49)

-0.01
(-0.05)

-0.81∗∗
(-2.32)

-2.15∗∗∗
(-6.40)

Herf-index 12.36∗∗∗
(5.48)

3.07∗
(1.90)

1.99∗∗∗
(2.52)

2.01∗∗
(2.20)

1.49∗∗
(2.24)

2.85∗∗∗
(4.00)

Leasing/FA 13.23∗
(1.65)

10.11
(1.54)

8.80∗∗∗
(2.99)

12.87∗∗∗
(2.69)

7.15∗∗
(2.00)

8.61∗∗∗
(2.60)

CV(Sales/Emp) -0.18
(-0.20)

0.59
(0.90)

-0.03
(-0.10)

1.93∗∗∗
(4.96)

1.07∗∗∗
(3.48)

0.02
(0.09)

CV(CF) -1.90∗∗
(2.15)

-1.15∗
(-1.79)

-0.50
(-1.48)

-0.55
(-1.26)

-2.35∗∗∗
(-6.88)

-1.19∗∗∗
(-3.64)

Log(Assets) 0.18
(1.92)

-0.05
(-0.38)

-0.10
(-1.56)

-0.11
(-0.93)

-0.07
(-0.93)

-0.06
(-0.67)

Inv/TA 11.62∗
(1.77)

6.18
(1.53)

6.48∗∗∗
(2.60)

1.42
(0.55)

1.78
(0.81)

11.71∗∗∗
(5.74)

Tax -1.34
(-0.46)

-2.94
(-0.99)

-1.94∗
(-1.77)

-3.58∗∗∗
(-2.53)

-4.22∗∗∗
(-4.41)

-0.78
(-0.55)

Log(Age) 0.20
(0.47)

0.84∗∗
(2.19)

0.63∗∗∗
(3.19)

0.34
(1.21)

0.05
(0.28)

0.65∗∗∗
(3.38)

F-test(a) 4.71
(0.19)

6.11∗∗∗
(0.00)

9.67∗∗∗
(0.00)

5.27
(0.15)

17.95∗∗∗
(0.00)

54.80∗∗∗
(0.00)

R2(b) 0.31 0.31 0.40 1150.3 171.80 340.28

N 63 71 71 527 830 780
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Table 2.6: Other Industry Grouping Methods

This table reports the results, in Panel A, for alternative industry groupings: 3-digit SIC 
codes, and Fama and French industry classification; and in Panel B, for different OG 
samples: using only the largest six firms (according to sales volume) in each industry, 
and excluding industries with presence of conglomerates. Odd columns (i.e., Uncond.) 
consider OLS estimations of the log of the intra-industry standard deviation of the firms� 
leverage ratios, Log[SD(Lev)], on industry characteristics. Even columns (i.e., Condit.) 
show maximum likelihood estimations of the following conditional heteroskedasticity 
model:

Lev=x0β+u, u∼N(0,exp(z0α))
Lev represents the firm's leverage ratio (debt over debt plus market value of equity); x�
represents firm characteristics that include: fixed over total assets, capital expenditure over 
total assets, Log(Assets), EBITDA over total assets, and a dummy per industry. z�
represents the following industry characteristics. BoOut, CEOten-1, and VarComp, which 
correspond to industry averages of the percentage of outsiders in the board, the inverse of 
the CEO tenure, and the percentage of variable over total compensation. Herf-index is the 
industry Herfindahl index. Leasing/FA, Log(Assets), Inv/TA, Tax and Log(Age) are,  
respectively, industry averages of  leasing over fixed assets, the log of assets, investments 
over total assets, marginal tax rates before interest, and the log of firms� age (in years). 
CV(CF) is the industry average of the firms' time-series coefficients of  variation 
calculated using 1998-2000 quarterly cash flows. All averages are calculated over the 
three-year 1998-2000 period at the firm level, except for BoOut, CEOten-1, and VarComp,
which are calculated over 1995-1997. The standard errors are White heteroskedasticity-
consistent. t-statistics are in parentheses. The regressions include an intercept whose 
coefficient is not reported. ***, **, and * denote 1%, 5%, and 10% significance level 
respectively. The F-test (a) is a joint significance test (χ2 for the conditional 
heteroskedasticity models) for BoOut, CEOten-1, and VarComp, p-values reported below 
the test-statistics. (b) indicates the log-likelihood function for the conditional 
heteroskedasticity models. 
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Table 2.6: Other Industry Grouping Methods

Panel A

SIC FF

Uncond. Condit. Uncond. Condit.

BoOut -0.46∗∗
(-2.13)

-1.80∗∗∗
(-3.63)

-0.69
(-1.62)

-3.17∗∗∗
(-5.05)

CEOten−1 0.18
(0.65)

0.87∗
(1.80)

-0.32
(-0.58)

0.99
(1.51)

VarComp 0.36
(1.23)

0.11
(0.20)

0.38
(0.62)

-1.23∗∗
(-1.94)

Herf-index 0.36
(1.46)

0.89∗
(1.90)

0.69∗∗
(2.03)

0.78∗
(1.87)

Leasing/FA 6.64∗∗∗
(4.93)

11.63∗∗∗
(3.34)

8.13∗
(1.89)

2.22∗∗∗
(3.21)

CV(Sales/Emp) 0.21∗
(1.71)

0.13
(0.67)

0.36∗
(1.67)

0.63∗∗∗
(2.87)

CV(CF) 0.24∗∗∗
(2.58)

0.27∗
(1.91)

0.04
(0.27)

-0.13
(-0.71)

Log(Assets) -0.05
(-1.55)

0.07
(1.50)

-0.09
(-1.38)

-0.01
(-0.75)

Inv/TA 0.61∗
(1.94)

1.20
(1.38)

3.99∗∗
(2.01)

3.10∗∗∗
(2.58)

Tax 0.08
(0.13)

0.03
(0.03)

1.40
(1.11)

2.62∗∗
(2.22)

Log(Age) 0.25∗∗∗
(3.19)

0.35∗∗∗
(2.79)

0.17
(1.26)

0.23∗
(1.67)

F-test(a) 2.63∗
(0.06)

16.49∗∗∗
(0.00)

0.91
(0.44)

40.40∗∗∗
(0.00)

R2(b) 0.41 579.63 0.36 527.00

N 58 3019 46 2800
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Table 2.6�Continued

Panel B

OG Big-6 OG Stand-Alone

Uncond. Condit. Uncond. Condit.

BoOut -0.42
(-0.57)

-0.84
(-1.24)

-1.50∗∗∗
(-3.62)

-2.03∗∗∗
(-2.88)

CEOten−1 0.34
(0.44)

0.99
(1.03)

0.91
(1.62)

0.22
(0.20)

VarComp -0.85∗∗
(-2.00)

-1.21∗∗∗
(-3.12)

-0.86∗∗∗
(-3.06)

-1.62∗∗∗
(-3.32)

Herf-index 1.76∗∗
(2.35)

2.33∗∗∗
(2.29)

2.71∗∗∗
(4.07)

4.34∗∗∗
(4.56)

Leasing/FA 7.94∗∗
(2.23)

4.26
(0.96)

7.10∗∗
(2.39)

9.59∗
(1.86)

CV(Sales/Emp) 0.56∗
(1.68)

0.36
(0.86)

0.36
(1.18)

0.37
(1.12)

CV(CF) -0.65∗∗
(-2.02)

-1.70∗∗∗
(-4.17)

-0.30
(-1.26)

-1.08∗∗∗
(-2.71)

Log(Assets) -0.11
(-1.39)

-0.30∗∗∗
(-3.86)

-0.02
(-0.31)

-0.10
(-1.03)

Inv/TA 2.12
(0.77)

6.11∗∗
(1.94)

4.20∗∗
(2.07)

6.87∗∗∗
(2.64)

Tax -2.60∗
(-1.91)

-2.79∗
(-1.72)

-1.24
(-1.51)

-2.27∗
(-1.74)

Log(Age) 0.35∗
(1.65)

0.27
(1.23)

0.47∗∗∗
(3.28)

0.73∗∗∗
(3.09)

F-test(a) 1.40
(0.25)

11.85∗∗∗
(0.00)

6.13∗∗∗
(0.00)

18.48∗∗∗
(0.00)

R2(b) 0.33 232.85 0.56 263.43

N 71 426 47 510
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Table 2.7: Sample Periods 1992-94 and 1995-97

This table shows regressions with variables measured over the 1992-1994 (Panel A) and 
1995-1997 (Panel B) periods. The two first columns in each panel report the OG results, 
and the next two VL. Odd columns presents OLS estimations of the log of the intra-
industry standard deviation of the firms� leverage ratios, Log[SD(Lev)], on industry 
characteristics. Even columns shows maximum likelihood estimations of the following 
conditional heteroskedasticity model:

Lev=x0β+u, u∼N(0,exp(z0α))
Lev represents the firm's leverage ratio (debt over debt plus market value of equity); x�
represents firm characteristics that include: fixed over total assets, capital expenditure over 
total assets, Log(Assets), EBITDA over total assets, and a dummy per industry. z�
represents the following industry characteristics. BoOut, CEOten-1, and VarComp, which 
correspond to industry averages of the percentage of outsiders in the board, the inverse of 
the CEO tenure, and the percentage of variable over total compensation. Herf-index is the 
industry Herfindahl index. Leasing/FA, Log(Assets), Inv/TA, Tax and Log(Age) are,  
respectively, industry averages of  leasing over fixed assets, the log of assets, investments 
over total assets, marginal tax rates before interest, and the log of firms� age (in years). 
CV(CF) is the industry average of the firms' time-series coefficients of  variation 
calculated using 1992-1994 and 1995-1997 quarterly cash flows. All averages are 
calculated over the three-year 1992-1994 and 1995-1997 periods at the firm level, 
depending on the sample period of the model, except for BoOut, CEOten-1, and VarComp,
which are calculated over 1989-1991 and 1992-1994. The standard errors are White 
heteroskedasticity-consistent. t-statistics are in parentheses. The regressions include an 
intercept whose coefficient is not reported. ***, **, and * denote 1%, 5%, and 10% 
significance level respectively. The F-test (a) is a joint significance test (χ2 for the 
conditional heteroskedasticity models) for BoOut, CEOten-1, and VarComp, p-values 
reported below the test-statistics. (b) indicates the log-likelihood function for the 
conditional heteroskedasticity models. 
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Table 2.7: Sample Periods 1992-94 and 1995-97

Sample years Panel A: 1992-94

OG VL

Uncond. Condit. Uncond. Condit.

BoOut 0.94
(1.54)

0.78
(1.15)

0.21
(0.33)

-1.19
(-1.58)

CEOten−1 -0.42
(-0.86)

-0.90∗
(-1.84)

-0.64
(-0.95)

-2.79∗∗∗
(-3.55)

VarComp -0.85∗
(-1.90)

-0.82
(-1.20)

-0.12
(-0.19)

0.09
(0.13)

Herf-index 1.29∗∗
(2.18)

1.65∗∗
(2.32)

1.11∗∗
(1.98)

3.49∗∗∗
(5.85)

Leasing/FA 3.73∗∗
(2.15)

2.13
(0.70)

4.44∗∗
(2.07)

13.21∗∗∗
(3.41)

CV(Sales/Emp) 0.19
(0.51)

0.43
(1.20)

0.17
(0.65)

0.27
(0.77)

CV(CF) -0.29
(-0.76)

-0.43
(-1.07)

-0.02
(-0.75)

-0.08∗∗
(-2.19)

Log(Assets) 0.16∗∗
(2.33)

0.33∗∗∗
(3.11)

0.04
(0.70)

0.31∗∗∗
(3.29)

Inv/TA -2.87
(-1.00)

2.08
(0.72)

-4.21
(-1.65)

-3.30
(-1.22)

Tax -2.72
(-1.17)

-4.97∗
(-1.75)

-1.73
(-0.76)

-5.24∗∗
(-1.96)

Log(Age) 0.16
(0.99)

0.52∗∗∗
(3.12)

0.06
(0.29)

0.41∗
(1.91)

F-test(a) 2.40∗
(0.08)

5.54
(0.13)

0.39
(0.76)

15.58∗∗∗
(0.00)

R2(b) 0.35 441.2 40.19 103.25

N 61 657 67 914
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Table 2.7�Continued

Sample years Panel B: 1995-97

OG VL

Uncond. Condit. Uncond. Condit.

BoOut 0.35
(1.06)

0.08
(0.24)

1.98∗
(1.89)

0.07
(0.09)

CEOten−1 -1.05∗∗
(-2.50)

-0.17
(-0.38)

0.06
(0.10)

-0.12
(-0.25)

VarComp -1.12∗∗
(-2.09)

-1.83∗∗∗
(-4.95)

-2.74∗∗∗
(-3.39)

-2.57∗∗∗
(-3.57)

Herf-index 1.48∗∗
(1.99)

2.10∗∗∗
(3.74)

1.37∗
(1.82)

1.61∗∗
(2.40)

Leasing/FA 3.89∗∗∗
(2.79)

7.94∗∗∗
(3.45)

3.40∗∗∗
(2.91)

2.34
(1.04)

CV(Sales/Emp) 0.03
(0.09)

-0.07
(-0.21)

0.05
(0.17)

-0.01
(-0.10)

CV(CF) -0.25
(-0.43)

0.43
(1.03)

0.17
(0.47)

-0.17
(-0.46)

Log(Assets) 0.10
(1.00)

0.13∗
(1.76)

0.04
(0.55)

0.10
(1.60)

Inv/TA -2.74
(-1.16)

0.05
(0.03)

-1.36
(-0.69)

-2.34
(-1.16)

Tax -5.36∗∗
(-2.46)

-2.00
(-0.81)

-0.26
(-0.10)

-3.12
(-1.21)

Log(Age) 0.07
(0.20)

0.26∗∗
(2.23)

0.13
(0.36)

0.31
(1.06)

F-test(a) 3.11∗∗
(0.04)

24.80∗∗∗
(0.00)

4.59∗∗∗
(0.01)

12.81∗∗∗
(0.01)

R2(b) 0.41 440.64 0.37 645.95

N 61 698 64 930
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Table 2.8: SpeciÞcations with Alternative Proxies
(OG Grouping)

This table shows regressions of the log of the intra-industry standard deviation of the 
firms� leverage ratios, Log[SD(Lev)], on alternative industry proxies. Leverage ratios are 
computed as the ratios of total debt to total debt plus the market value of equity. The 
�base� column corresponds to the OG unconditional model of Table 4. In columns [1] to 
[6], an independent variable from the base case is substituted by an alternative proxy. In 
column [1], the log of the board size (Log(BoardSize)) is used instead of BoOut. In column 
[2], the industry proportion of firms affected by merger and acquisition activity (M&A) is 
used instead of CEOten-1. In column [3], the industry average of the percentage of stock
owned by the CEO (CEOown) is used instead of VarComp. In column [4], the four-firm 
industry concentration ratio (CR4) is used instead of the Herf-index. In column [5], the 
industry average of plant, property and equipment sales over total assets (PPESales/TA t-1) 
is used instead of Leasing/FA. In column [6], SD(FA/TA) or the intra-industry standard 
deviation of firms' fixed-to-total assets is used as opposed to CV(Sales/Emp). Columns [7]-
[8] report results including: (i) the firms� ratios of past operating-income to total assets 
((OI/TA)t-1), and (ii) Baker and Wurgler�s measure of the firm�s history of past market-
valuations ((MBefwa)). In column [7] these two additional variables are included as industry 
averages, and in column [8], as intra-industry standard deviations. All averages are 
calculated over the three-year 1998-2000 period at the firm level, except for the corporate 
governance variables, PPESales/TA t-1, OI/TAt-1 and SD(OI/TA)t-1, which are calculated 
over 1995-1997. All regressions are estimated by OLS. The standard errors are White 
heteroskedasticity-consistent. t-statistics are in parentheses. The regressions include an 
intercept whose coefficient is not reported. ***, **, and * denote 1%, 5%, and 10% 
significance level respectively. The F-test (a) is a joint significance test for the corporate 
governance variables, p-values reported below the test-statistics. 
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Table 2.8: SpeciÞcations with Alternative Proxies
(OG Grouping)

Base [1] [2] [3] [4]

BoOut -1.37∗∗∗
(-3.52)

-1.16∗∗∗
(-2.90)

-1.43∗∗∗
(-3.28)

-1.50∗∗∗
(-3.46)

Log[BoardSize] 0.69
(1.41)

CEOten−1 0.71
(1.62)

0.37
(0.67)

0.37
(0.69)

0.70
(1.54)

M&A -0.23
(-0.75)

VarComp -0.84∗∗∗
(-3.07)

-0.99∗∗∗
(-3.40)

-0.76∗∗∗
(-2.60)

-0.68∗∗
(-2.42)

CEOown -1.53
(-0.72)

Herf-index 2.59∗∗∗
(3.16)

2.41∗∗∗
(3.17)

2.43∗∗∗
(2.89)

1.99∗∗∗
(2.83)

CR-4 1.68∗∗∗
(3.38)

Leasing/FA 5.28∗∗
(2.22)

4.35∗
(1.91)

5.01∗∗
(2.05)

7.65∗∗∗
(3.85)

3.81
(1.55)

CV(Sales/Emp) 0.33
(1.26)

0.29
(1.05)

0.35
(1.33)

0.47∗
(1.88)

0.35
(1.35)

CV(CF) -0.34
(-1.58)

-0.25
(-1.06)

-0.37∗
(-1.65)

-0.34
(-1.43)

-0.46∗∗
(-2.02)

Log(Assets) -0.04
(-0.92)

-0.07
(-1.15)

-0.03
(-0.58)

-0.07
(-1.28)

-0.07
(-1.57)

Inv/TA 5.15∗∗
(2.52)

5.00∗∗
(2.26)

4.61∗∗
(2.02)

5.37∗∗∗
(2.64)

5.80∗∗∗
(2.62)

Tax -0.92
(-1.05)

-0.35
(-0.28)

-1.14
(-1.31)

-0.48
(-0.45)

-0.77
(-0.86)

Log(Age) 0.43∗∗∗
(3.35)

0.23
(1.38)

0.39∗∗∗
(2.89)

0.49∗∗∗
(3.00)

0.50∗∗∗
(3.51)

F-test(a) 6.95∗∗∗
(0.00)

3.89∗∗∗
(0.01)

6.92∗∗∗
(0.00)

3.99∗∗∗
(0.01)

7.55∗∗∗
(0.01)

R2 0.40 0.37 0.40 0.35 0.42

N 71 71 71 71 71
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Table 2.8�Continued

Base [5] [6] [7] [8]

BoOut -1.37∗∗∗
(-3.52)

-1.30∗∗∗
(-3.14)

-1.34∗∗∗
(-3.52)

-0.08
(-0.12)

-1.00∗
(-1.73)

CEOten−1 0.71
(1.62)

0.76∗
(1.74)

0.77∗
(1.73)

0.25
(0.49)

0.55
(1.09)

VarComp -0.84∗∗∗
(-3.07)

-0.99∗∗∗
(-3.78)

-0.90∗∗∗
(-3.48)

-0.79∗∗
(-2.22)

-1.01∗∗∗
(-3.76)

Herf-index 2.59∗∗∗
(3.16)

2.64∗∗∗
(3.23)

2.59∗∗∗
(3.01)

1.81∗∗
(2.32)

2.15∗∗∗
(2.67)

Leasing/FA 5.28∗∗
(2.22)

4.63∗∗
(2.30)

6.38∗∗∗
(3.55)

5.27∗∗
(2.46)

PPESales/TAt−1 14.37∗
(1.94)

CV(Sales/Emp) 0.33
(1.26)

0.29
(1.07)

0.58∗∗
(2.32)

0.52∗
(1.86)

SD(PPE/TA) 0.01
(0.02)

CV(CF) -0.34
(-1.58)

-0.36
(-1.56)

-0.36
(-1.56)

-0.36
(-1.21)

-0.33
(-1.09)

Log(Assets) -0.04
(-0.92)

-0.04
(-0.95)

-0.05
(-1.20)

-0.08∗
(-1.79)

-0.07
(-1.63)

Inv/TA 5.15∗∗
(2.52)

4.29∗
(1.88)

4.69∗∗
(2.24)

4.13∗∗
(2.42)

5.02∗∗∗
(2.59)

Tax -0.92
(-1.05)

-1.04
(-1.21)

-0.89
(-0.91)

-2.73∗∗
(-2.51)

-1.67
(-1.54)

Log(Age) 0.43∗∗∗
(3.35)

0.38∗∗∗
(3.00)

0.39∗∗∗
(2.98)

0.15
(0.84)

0.47∗∗∗
(2.63)

OI/TAt−1 1.58
(1.15)

MBefwa -0.40∗∗
(-2.35)

SD(OI/TA)t−1 -2.04
(-0.42)

SD(MBefwa) -0.12
(-0.83)

F-test(a) 6.95∗∗∗
(0.00)

8.20∗∗∗
(0.00)

6.88∗∗∗
(0.00)

1.88
(0.14)

6.93∗∗∗
(0.00)

R2 0.40 0.39 0.39 0.50 0.42

N 71 71 71 68 68

169



Table 2.9: Industry Level of Leverage

Column [1] in panel A reports the base specification of Table 4, OG, but adds the industry 
average of market-value leverage (ILev) as a regressor. Column [2] also include the 
squared of the leverage industry average (ILev2). Columns [3]-[4] display conditional 
heteroskedasticity models of leverage that includes ILev, and ILev2 as regressors. The last 
two columns in Panel A, report OLS estimations on industry characteristics, using 
alternative dependent variables: (i) the log of the intra-industry coefficient of variation of 
the firms� leverage ratios (Log[CV(Lev)]) and (ii) ILev. Panel B reports results obtained 
splitting the sample according to the industry average of the firms� leverage ratios. First 
and third columns show results for the low-leverage half-samples, and the second and 
fourth columns, for high-leverage half-samples. The first two columns of Panels A and B, 
and the last two columns of Panel A, consider OLS estimations of the log of the intra-
industry standard deviation of the firms� leverage ratios, Log[SD(Lev)], on industry 
characteristics. The second two columns of Panels A and B show a maximum likelihood 
estimation of the following conditional heteroskedasticity model:

Lev=x0β+u, u∼N(0,exp(z0α))
Lev represents the firm's leverage ratio (debt over debt plus market value of equity); x�
represents firm characteristics that include: fixed over total assets, capital expenditure over 
total assets, Log(Assets), EBITDA over total assets, and a dummy per industry. z�
represents the following industry characteristics. BoOut, CEOten-1, and VarComp, which 
correspond to industry averages of the percentage of outsiders in the board, the inverse of 
the CEO tenure, and the percentage of variable over total compensation. Herf-index is the 
industry Herfindahl index. Leasing/FA, Log(Assets), Inv/TA, Tax and Log(Age) are,  
respectively, industry averages of  leasing over fixed assets, the log of assets, investments 
over total assets, marginal tax rates before interest, and the log of firms� age (in years). 
CV(CF) is the industry average of the firms' time-series coefficients of  variation 
calculated using 1998-2000 quarterly cash flows. All averages are calculated over the 
three-year 1998-2000 period at the firm level, except for BoOut, CEOten-1, and VarComp,
which are calculated over 1995-1997. All models in this table correspond to OG. The 
standard errors are White heteroskedasticity-consistent. t-statistics are in parentheses. The 
regressions include an intercept whose coefficient is not reported. ***, **, and * denote 
1%, 5%, and 10% significance level respectively. The F-test (a) is a joint significance test 
(χ2 for the conditional heteroskedasticity models) for BoOut, CEOten-1, and VarComp, p-
values reported below the test-statistics. (b) indicates the log-likelihood function for the 
conditional heteroskedasticity models. 
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Table 2.9: Industry Level of Leverage

Panel A

Unconditional Conditional CV

[1] [2] [3] [4] (Lev) ILev

ILev 1.43∗∗∗
(3.02)

5.01∗∗∗
(2.74)

2.66∗∗∗
(5.35)

9.22∗∗∗
(6.19)

ILev2 -5.63∗∗
(-2.30)

-10.93∗∗∗
(-4.70)

BoOut -0.73
(-1.59)

-0.31
(-0.61)

-0.76
(-1.28)

-0.44
(-0.74)

1.19∗
(1.86)

-0.40∗∗
(-2.08)

CEOten−1 0.15
(0.34)

-0.09
(-0.20)

-0.45
(-0.55)

-0.23
(-0.28)

-1.11∗
(-1.80)

0.38∗∗
(2.18)

VarComp -0.44∗
(-1.77)

-0.49∗
(-1.75)

-0.69∗
(-1.83)

-0.96∗∗∗
(-2.55)

-0.15
(-0.35)

-0.03
(-1.42)

Herf-index 2.06∗∗∗
(2.68)

1.89∗∗
(2.45)

1.29∗
(1.78)

1.26∗
(1.74)

1.40∗
(1.82)

0.21
(1.00)

Leasing/FA 5.44∗∗∗
(2.81)

4.44∗∗
(2.14)

7.66∗∗
(2.30)

6.60∗∗
(1.98)

3.97
(1.54)

0.85
(1.03)

CV(Sl./Emp) 0.50∗
(1.91)

0.46∗
(1.88)

0.99∗∗∗
(3.47)

0.81∗∗∗
(2.79)

0.60∗
(1.76)

-0.06
(-0.72)

CV(CF) -0.20
(-1.09)

-0.16
(-0.91)

-1.01∗∗∗
(-3.28)

-0.80∗∗∗
(-2.48)

0.13
(0.52)

-0.15
(-1.52)

Log(Assets) -0.08∗∗
(-1.97)

-0.07
(-1.61)

-0.21∗∗∗
(-3.02)

-0.18∗∗∗
(-2.65)

-0.13∗∗
(-2.29)

0.01
(0.54)

Inv/TA 4.41∗∗
(2.19)

3.82∗∗
(2.06)

3.99∗
(1.87)

2.30
(1.07)

1.92
(0.71)

0.57
(0.82)

Tax -0.48
(-0.61)

-0.28
(-0.34)

-0.91
(-0.74)

-0.91
(-0.74)

0.76
(0.83)

-0.51
(-1.39)

Log(Age) 0.32∗∗∗
(2.55)

0.16
(1.10)

0.43∗∗
(2.38)

0.20
(1.10)

-0.22
(-1.20)

0.10∗
(1.95)

F-test(a) 1.63
(0.18)

1.25
(0.29)

6.25∗
(0.10)

7.86∗∗
(0.05)

1.94
(0.13)

4.20∗∗∗
(0.01)

R2(a) 0.50 0.55 422.58 432.74 0.37 0.33

N 71 71 830 830 71 71
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Table 2.9�Continued

Panel B: Split Samples

Unconditional Conditional

Low

ILev

High

ILev

Low

ILev

High

ILev

BoOut -1.46
(-1.56)

-0.41
(-0.49)

-2.04∗∗
(-1.97)

-0.94
(-0.95)

CEOten−1 0.82
(1.05)

0.80
(0.77)

-1.27
(-1.07)

2.53∗
(1.77)

VarComp -1.14∗∗
(-2.07)

-0.66
(-1.40)

-2.15∗∗∗
(-3.23)

-0.64
(-1.20)

Herf-index 3.17
(1.54)

1.89
(1.65)

3.08∗∗
(2.22)

2.81∗∗∗
(2.72)

Leasing/FA 1.44
(0.31)

6.71∗∗∗
(2.86)

14.68∗
(1.92)

5.51
(1.39)

CV(Sl./Emp) 0.86∗∗
(2.10)

0.31
(0.74)

1.41∗∗∗
(2.83)

0.46
(1.03)

CV(CF) -0.60
(-0.99)

-0.48
(-0.98)

-1.64∗∗∗
(-3.02)

-1.99∗∗∗
(-4.10)

Log(Assets) -0.11
(-1.04)

-0.03
(-0.40)

-0.39∗∗∗
(-3.62)

-0.11
(-1.02)

Inv/TA 5.99
(1.22)

4.63
(1.58)

6.67∗∗
(2.26)

12.14∗∗∗
(3.35)

Tax -0.22
(-0.08)

-1.32
(-1.15)

-3.27
(-1.13)

-2.68
(-1.41)

Log(Age) 0.63∗∗
(2.43)

0.06
(0.23)

1.49∗∗∗
(5.08)

0.03
(0.10)

F-test(a) 1.80
(0.17)

0.68
(0.57)

18.19∗∗∗
(0.00)

4.07
(0.25)

R2(a) 0.44 0.37 292.63 193.07

N 35 36 409 421
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Table 3.1: Rating Coding

This table presents the numerical coding 
used to represent the letter-ratings in the 
regressions.

S&P�s
Ratings

Moody�s
Ratings

Numerical
Code

AAA Aaa 7

AA Aa 6

A A 5

BBB Baa 4

BB Ba 3

B B 2

≤ CCC ≤ Caa 1

Not rated Not rated .
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Table 3.2: Summary Statistics, Leverage and Rating

This table presents the summary statistics for the variables used in the paper. Lev is 
the book-value leverage variable instrumented, calculated as total debt over total 
debt plus book-value of leverage. S&PRat and MoodysRat are the S&P�s and 
Moody�s weighted-average rating, respectively. The YieldSpread is the spread 
between the weighted average bond yield for the firm and the corresponding t-bill 
yield. Log[Assets] is the logarithm of the firm�s total assets measured in US$ 
millions. OI/TA is the ratio of operating income over total assets, CV(OI) is the 
time-series coefficient of variation for the firm�s operating income measure over 
three-year history and quarterly figures. Sell.Exp/Sales is the ratio of selling 
expenses over sales. PPE/TA is the ratio of fixed-assets over total assets. (MB)efwa
is the history of past market-valuations as used in Baker and Wurgler, and includes 
10 years of history. MTaxR is the Graham�s marginal-tax-rate. StkOwn is the 
percentage of stocks owned by the manager. 

Mean Median Std. Dev. Min. Max.

Lev 0.29 0.26 0.16 0.00 0.98

S&PRat 4.47 5.00 1.34 2.00 7.00

MoodysRat 4.40 4.00 1.31 2.00 7.00

YieldSpread 0.09 0.09 0.02 0.03 0.21

Log[Assets] 8.30 8.21 1.34 4.91 12.63

OI/TA 0.15 0.15 0.06 -0.12 0.40

CV(OI) 0.20 0.15 0.19 0.00 1.23

Sell.Exp./Sales 0.18 0.16 0.10 0.02 0.64

PPE/TA 0.59 0.59 0.23 0.09 0.99

(MB)efwa 1.33 1.22 0.47 0.01 3.60

MTaxR 0.24 0.34 0.15 0.00 0.38

StkOwn 0.01 0.01 0.03 0.00 0.25
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Table 3.3: Rating I.V. Ordered-Probit Regressions,
Different Instruments

This table presents ordered-probit instrumental variables regressions of ratings on 
the book-value leverage Lev. The dependent variable is the S&P's weighted-
average rating. The  first column presents the results for the non-instrumented 
regression, and the other five columns (from [1] to [5]) have the results for 
instrumenting the book-value leverage Lev, which is calculated as total debt over 
total debt plus book-value of leverage. Three different instruments are used alone 
or combined in each instrumental variable regression. (MB)efwa is the history of 
past market-valuations as used in Baker and Wurgler, and includes 10 years of 
history. MTaxR is the Graham�s marginal-tax-rate. StkOwn is the percentage of 
stocks owned by the manager.  Log[Assets], OI/TA, CV(OI), Sell.Exp./Sl. and 
PPE/TA are the control variables. All variables, except for (MB)efwa, are 
measured over a one-year period. N represents the number of observations in firm-
years that go from 1988 to 1997. The Hausman test (last row) is a specification 
test for the endogeneity between Lev and the rating dependent variable, as 
compared with the non-instrumented case. All regressions include year-effects, 
industry dummies (F&F class.) and a constant term, not reported to save space. 
***, **, and * represent 1%, 5%, and 10% significance levels, respectively. z-
values are in parentheses.
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Table 3.3: Rating I.V. Ordered-Probit Regressions,
Different Instruments

Dependent Variable: S&PRat

Reduced- Instrumental Variable Ordered-Probit Regression

form [1] [2] [3] [4] [5]

Lev -1.44∗∗∗
(-13.35)

-16.76∗∗∗
(-6.25)

-7.51∗∗∗
(-12.00)

-12.95∗∗
(-6.03)

-12.62∗∗∗
(-11.63)

-15.27∗∗∗
(-6.91)

Log[Assets] 0.61∗∗∗
(34.96)

0.08
(0.76)

0.30∗∗∗
(8.89)

0.12
(1.44)

0.27∗∗∗
(7.59)

0.25∗∗∗
(4.70)

OI/TA 1.96∗∗∗
(3.58)

0.68
(0.57)

0.35
(0.47)

0.43
(0.28)

0.26
(0.31)

0.35
(0.18)

CV(OI) -0.02∗∗
(-2.82)

0.01
(1.44)

-0.04∗∗∗
(-5.49)

-0.06
(-1.00)

-0.03
(-0.95)

0.20∗∗∗
(2.60)

Sell.Exp./Sl. -0.01∗∗
(-2.01)

-0.38
(-0.93)

-0.54∗
(-1.83)

-0.78∗∗
(-2.11)

-0.84∗∗∗
(-2.87)

-1.04∗∗
(-2.17)

PPE/TA 0.43∗∗∗
(10.61)

0.70∗∗∗
(8.82)

0.31∗∗∗
(5.75)

0.89∗∗∗
(6.84)

0.62∗∗∗
(9.15)

0.96∗∗∗
(7.41)

N 4267 2166 3043 1465 1946 969

Instruments (MB)efwa MTaxR StkOwn (MB)efwa (MB)efwa
MTaxR MTaxR

StkOwn

Hausman test
(p-value)

32.68∗∗∗
(.00)

96.95∗∗∗
(.00)

28.77∗∗∗
(.00)

117.09∗∗∗
(.00)

39.28∗∗∗
(.00)
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Table 3.4: Rating I.V. OLS Regressions,
Different Instruments

The dependent variable is the S&P's weighted-average rating. The  first column 
presents the results for the OLS non-instrumented regression, and the other five 
columns (from [1] to [5]) have the results for the instrumental variable regressions. 
Lev is the book-value leverage variable instrumented, calculated as total debt over 
total debt plus book-value of leverage. Three different instruments are used alone 
or combined in each instrumental variable regression. (MB)efwa is the history of 
past market-valuations as used in Baker and Wurgler, and includes 10 years of 
history. MTaxR is the Graham�s marginal-tax-rate. StkOwn is the percentage of 
stocks owned by the manager.  Log[Assets], OI/TA, CV(OI), Sell.Exp./Sl. and 
PPE/TA are the control variables. All variables, except for (MB)efwa, are 
measured over a one-year period. N represents the number of observations in firm-
years that go from 1988 to 1997. The Hausman test (last row) is a specification 
test for the endogeneity between Lev and the rating dependent variable, as 
compared with the non-instrumented case. All regressions include year-effects, 
industry dummies (F&F class.) and a constant term, not reported to save space. 
***, **, and * represent 1%, 5%, and 10% significance levels, respectively. t-
values are in parentheses.

Table on next page

177



Table 3.4: Rating I.V. OLS Regressions,
Different Instruments

Dependent Variable: S&PRat

Reduced- Instrumental Variable Regression

form [1] [2] [3] [4] [5]

Lev -1.57∗∗∗
(-15.32)

-16.41∗∗∗
(-3.40)

-8.56∗∗∗
(-9.76)

-13.49∗∗
(-2.40)

-14.10∗∗∗
(-5.93)

-12.78∗∗∗
(-4.68)

Log[Assets] 0.67∗∗∗
(40.32)

0.17
(0.95)

0.33∗∗∗
(7.17)

0.06
(0.29)

0.27∗∗∗
(3.76)

0.22∗∗∗
(3.46)

OI/TA 1.81∗∗∗
(4.57)

1.52
(0.56)

0.09
(0.13)

1.24
(0.33)

0.84
(0.42)

0.06
(0.03)

CV(OI) -0.02∗∗∗
(-2.83)

0.01
(0.36)

-0.05∗∗∗
(-3.55)

-0.06
(-0.66)

-0.05
(-0.56)

0.14
(1.06)

Sell.Exp./Sl. -0.02∗∗
(-2.39)

0.03
(0.03)

-0.49∗∗∗
(-2.77)

-0.45
(-0.91)

0.11
(0.17)

-0.47
(-0.62)

PPE/TA 0.47∗∗∗
(10.67)

0.69∗∗∗
(4.08)

0.38∗∗∗
(4.73)

0.90∗∗∗
(3.06)

0.66∗∗∗
(4.29)

0.79∗∗∗
(4.61)

N 4267 2166 3042 1465 1946 969

Instruments (MB)efwa MTaxR StkOwn (MB)efwa (MB)efwa
MTaxR MTaxR

StkOwn

Hausman test
(p-value)

9.44∗∗∗
(0.00)

64.57∗∗∗
(0.00)

4.50∗∗
(0.03)

27.89∗∗∗
(0.00)

16.90∗∗∗
(0.00)
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Table 3.5: Yield-Spread I.V. OLS Regressions,
Different Instruments

The dependent variable is the weighted-average yield-spread. The corresponding 
t-bill yield is subtracted from the bond yields. The  first column presents the 
results for the OLS non-instrumented regression, and the other five columns (from 
[1] to [5]) have the results for the instrumental variable regressions. Lev is the 
book-value leverage variable instrumented, calculated as total debt over total debt 
plus book-value of leverage. Three different instruments are used alone or
combined in each instrumental variable regression. (MB)efwa is the history of past 
market-valuations as used in Baker and Wurgler, and includes 10 years of history.
MTaxR is the Graham�s marginal-tax-rate. StkOwn is the percentage of stocks 
owned by the manager.  Log[Assets], OI/TA, CV(OI), Sell.Exp./Sl. and PPE/TA are 
the control variables. All variables, except for (MB)efwa, are measured over a one-
year period. N represents the number of observations in firm-years that go from 
1988 to 1997. The Hausman test (last row) is a specification test for the 
endogeneity between Lev and the yield-spread dependent variable, as compared 
with the non-instrumented case. All regressions include year-effects, industry 
dummies (F&F class.) and a constant term, not reported to save space. ***, **, 
and * represent 1%, 5%, and 10% significance levels, respectively. t-values are in 
parentheses.
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Table 3.5: Yield-Spread I.V. OLS Regressions,
Different Instruments

Dependent Variable: Y ieldSpread

Reduced- Instrumental Variable Regression

form [1] [2] [3] [4] [5]

Lev 2.61∗∗∗
(6.12)

15.70∗∗∗
(2.94)

16.32∗∗∗
(6.42)

13.89∗∗
(2.07)

23.31∗∗∗
(4.13)

10.76∗∗∗
(3.77)

Log[Assets] -0.72∗∗∗
(-7.60)

-0.38
(-1.54)

-0.03
(-0.23)

-0.02
(-0.07)

-0.11
(-0.65)

-0.15∗∗
(-2.40)

OI/TA -10.81∗∗∗
(-4.88)

-8.51
(-1.07)

-2.19
(-0.85)

-1.36
(-0.30)

-0.13
(-0.02)

-0.60
(-0.29)

CV(OI) 0.09
(1.48)

0.01
(0.22)

0.23
(1.57)

0.78∗∗
(2.25)

0.01
(0.08)

0.13
(0.70)

Sell.Exp./Sl. 0.01
(0.42)

1.95
(1.53)

0.69
(0.97)

1.28∗∗
(1.98)

3.44∗∗
(2.20)

0.07
(0.10)

PPE/TA -0.39∗
(-1.87)

-0.15
(-0.35)

-0.43
(-1.41)

-0.79∗∗
(-2.26)

-0.47
(-0.98)

-0.59∗∗∗
(3.38)

N 4190 2162 2998 1462 1946 969

Instruments (MB)efwa MTaxR StkOwn (MB)efwa (MB)efwa
MTaxR MTaxR

StkOwn

Hausman test
(p-value)

6.08∗∗∗
(0.01)

30.04∗∗∗
(0.00)

2.84∗
(0.09)

13.76∗∗∗
(0.00)

8.40∗∗∗
(0.00)
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Table 3.6: Leverage Variation Across Ratings

This table presents the summary statistics for Lev, the book-
value leverage variable instrumented, calculated as total debt 
over total debt plus book-value of leverage, measured within 
each rating category. For the rating categories, I use the S&P's
weighted-average rating approximated to its next entire figure.

S&PRat Median Mean Std. Dev. Min. Max.

AAA 0.14 0.14 0.07 0.05 0.25

AA 0.16 0.18 0.08 0.05 0.38

A 0.21 0.22 0.10 0.02 0.57

BBB 0.26 0.27 0.11 0.00 0.63

BB 0.35 0.36 0.13 0.09 0.65

B 0.44 0.44 0.16 0.10 0.89
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Table 3.7: Rating Ordered-Probit I.V. Regressions,
Different SpeciÞcations

This  table presents ordered-probit instrumental variables regressions of ratings 
on the book-value leverage Lev and alternative controls. The dependent variable 
is the S&P's weighted-average rating from columns [1]-[4]. In column [5] the 
dependent variable is the Moody's weighted-average rating, and in column [6] is 
the S&P�s senior rating. (MB)efwa and MTaxR are the instruments utilized in 
each regression. (MB)efwa is the history of past market-valuations as used in 
Baker and Wurgler, and includes 10 years of history. MTaxR is the Graham�s 
marginal-tax-rate. In column [1], Log[Sales] is used as alternative size control to 
Log[Assets]. In column [2] OI/Sales is the alternative profitability control to 
OI/TA. In column [3], R&D/Sales is the alternative uniqueness control to 
Sell.Exp./Sales. All variables, except for (MB)efwa, are measured over a one-year 
period. N represents the number of observations in firm-years that go from 1988 
to 1997. The Hausman test (last row) is a specification test for the endogeneity 
between Lev and the rating dependent variable, as compared with the respective 
non-instrumented case. All regressions include year-effects, industry dummies 
(F&F class.) and a constant term, not reported to save space. ***, **, and * 
represent 1%, 5%, and 10% significance levels, respectively. z-values are in 
parentheses.
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Table 3.7: Rating Ordered-Probit I.V. Regressions,
Different SpeciÞcations

Depend. Var. S&PRat

[1] [2] [3] [4]

Lev -12.52∗∗∗
(-12.47)

-12.82∗∗∗
(-14.81)

-14.18∗∗∗
(-16.24)

-16.18∗∗∗
(-28.14)

Log[Assets] 0.26∗∗∗
(8.19)

0.23∗∗∗
(7.29)

Log[Sales] 0.27∗∗∗
(8.31)

OI/TA 0.14
(0.18)

0.31
(0.42)

OI/Sales 0.31
(1.26)

CV(OI) -0.03
(-0.99)

-0.03
(-0.96)

-0.04
(-1.04)

Sell.Exp./Sales 1.00∗∗∗
(3.36)

0.77∗∗∗
(2.97)

R&D/Sales -0.21∗∗∗
(-2.64)

PPE/TA 0.72∗∗∗
(10.66)

0.59∗∗∗
(7.83)

0.57∗∗∗
(8.69)

N 1946 1946 1946 1946

Instruments (MB)efwa (MB)efwa (MB)efwa (MB)efwa
MTaxR MTaxR MTaxR MTaxR

Hausman test
(p-value)

124.97∗∗∗
(.00)

166.84∗∗∗
(.00)

215.05∗∗∗
(.00)

597.95∗∗∗
(.00)
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Table 3.7�Continued

Depend. Var. MoodyRat S&PSrRat

[5] [6]

Lev -13.71∗∗∗
(-12.22)

-12.85∗∗∗
(-11.89)

Log[Assets] 0.25∗∗∗
(6.99)

0.27∗∗∗
(7.70)

OI/TA 1.08
(1.44)

0.06
(0.07)

CV(OI) -0.02
(-0.66)

-0.02
(-0.74)

Sell.Exp./Sales 0.99∗∗∗
(3.43)

0.85∗∗∗
(2.86)

PPE/TA 0.65∗∗∗
(9.08)

0.63∗∗∗
(9.14)

N 1946 1946

Instruments (MB)efwa (MB)efwa
MTaxR MTaxR

Hausman test
(p-value)

115.31∗∗∗
(.00)

113.81∗∗∗
(.00)
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Table 3.8: Yield-Spread I.V. OLS Regressions,
Different SpeciÞcations

This  table presents instrumental variables regressions of yield-spreads on the 
book-value leverage Lev and alternative controls. The dependent variable is the 
weighted-average yield-spread used in columns [1]-[4]. In column [5] the 
dependent variable is the yield-spread for the firm�s senior. The corresponding t-
bill yield is subtracted from the bond yields. (MB)efwa and MTaxR are the 
instruments utilized in each regression. (MB)efwa is the history of past market-
valuations as used in Baker and Wurgler, and includes 10 years of history. MTaxR
is the Graham�s marginal-tax-rate. In column [1], Log[Sales] is used as alternative 
size control to Log[Assets]. In column [2] OI/Sales is the alternative profitability 
control to OI/TA. In column [3], R&D/Sales is the alternative uniqueness control 
to Sell.Exp./Sales. All variables, except for (MB)efwa, are measured over a one-
year period. N represents the number of observations in firm-years that go from 
1988 to 1997. The Hausman test (last row) is a specification test for the 
endogeneity between Lev and the yield-spread dependent variable, as compared 
with the respective non-instrumented base-case. All regressions include year-
effects, industry dummies (F&F class.) and a constant term, not reported to save 
space. ***, **, and * represent 1%, 5%, and 10% significance levels, respectively. 
t-values are in parentheses.
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Table 3.8: Yield-Spread I.V. OLS Regressions,
Different SpeciÞcations

Depend. Var. Y ieldSpread
SrY ield
Spread

[1] [2] [3] [4] [5]

Lev 24.63∗∗∗
(3.53)

20.18∗∗∗
(7.33)

20.41∗∗∗
(4.47)

22.27∗∗∗
(9.92)

18.49∗∗∗
(3.64)

Log[Assets] -0.12
(-1.10)

-0.13
(-0.81)

-0.43∗∗∗
(-2.92)

Log[Sales] 0.09
(0.39)

OI/TA -0.03
(-0.01)

-1.94
(-0.37)

-0.22
(-0.04)

OI/Sales -8.35∗∗∗
(-5.37)

CV(OI) 0.03
(0.17)

0.01
(0.01)

0.02
(0.30)

0.07
(0.52)

Sell.Exp./Sales 3.56∗∗
(2.06)

4.11∗∗∗
(2.82)

2.25
(1.59)

R&D/Sales 0.75∗∗
(2.31)

PPE/TA -0.50
(-1.06)

-0.37
(-0.75)

-0.78∗
(-1.88)

-0.73
(-1.60)

N 1946 1946 1946 1946 1946

Instruments (MB)efwa (MB)efwa (MB)efwa (MB)efwa (MB)efwa
MTaxR MTaxR MTaxR MTaxR MTaxR

Hausman test
(p-value)

10.11∗∗∗
(0.00)

36.30∗∗∗
(0.00)

15.67∗∗∗
(0.00)

56.63∗∗∗
(0.00)

10.20∗∗∗
(0.00)
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Table 3.9: Rating Equation Estimation,
Year I.V. O-Probits

This table presents the results for ordered-probit instrumental variables regressions 
by-year. Each row has the results for a one-year sample. The dependent variable is 
the S&P's weighted-average rating. The  first column presents the results for the 
non-instrumented reduced-form regression, and the second column for the 
instrumental variable regression. Lev is the book-value leverage variable 
instrumented, calculated as total debt over total debt plus book-value of leverage. 
Only the leverage Lev coefficient is reported, but all regressions include 
Log[Assets], OI/TA, CV(OI), Sell.Exp./Sales and PPE/TA as control variables, plus 
industry dummies and a constant also not reported. (MB)efwa and MTaxR are the 
instruments utilized in each regression. (MB)efwa is the history of past market-
valuations as used in Baker and Wurgler, and includes 10 years of history. MTaxR
is the Graham�s marginal-tax-rate. All variables, except for (MB)efwa, are 
measured over a one-year period. The Hausman test (third column) is a 
specification test for the endogeneity between Lev and the rating dependent 
variable, as compared with the respective non-instrumented case. ***, **, and * 
represent 1%, 5%, and 10% significance levels, respectively. t-values are in 
parentheses.
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Table 3.9: Rating Equation Estimation,
Year I.V. O-Probits

Dependent Variable: S&PRat

Lev coefficients Hausman

Year Reduced-form I.V. test (χ2) N

1997 -3.32∗∗∗
(-5.11)

-10.37∗∗∗
(-3.67)

6.59∗∗∗
(0.01)

231

1996 -2.78∗∗∗
(-4.84)

-10.25∗∗∗
(-3.32)

6.09∗∗∗
(0.01)

231

1995 -3.02∗∗∗
(-4.32)

-11.61∗∗∗
(-3.66)

7.70∗∗∗
(0.00)

192

1994 -2.43∗∗∗
(-3.97)

-8.03∗∗
(-2.35)

2.79∗
(0.09)

190

1993 -3.46∗∗∗
(-4.30)

-12.80∗∗∗
(-4.27)

10.46∗∗∗
(0.00)

194

1992 -2.01∗∗∗
(-3.57)

-10.88∗∗∗
(-4.11)

11.78∗∗∗
(0.00)

191

1991 -3.60∗∗∗
(-6.45)

-17.99∗∗∗
(-4.36)

12.39∗∗∗
(0.00)

182

1990 -2.22∗∗∗
(-3.74)

-17.57∗∗∗
(-4.12)

13.24∗∗∗
(0.00)

172

1989 -2.80∗∗∗
(-5.18)

-14.25∗∗∗
(-3.41)

7.65∗∗∗
(.01)

182

1988 -2.94∗∗∗
(-5.18)

-18.01∗∗∗
(-4.29)

13.12∗∗∗
(.00)

181

Instruments (MB)efwa
MTaxR
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Table 3.10: Yield-Spread Equation Estimation,
Year I.V. Regressions

This table presents the results for instrumental variables regressions by-year. Each 
row has the results for a one-year sample. The dependent variable is the weighted-
average yield-spread. The  first column presents the results for the OLS non-
instrumented regression, and the second column for the instrumental variable 
regression. Lev is the book-value leverage variable instrumented, calculated as 
total debt over total debt plus book-value of leverage. Only the leverage Lev
coefficient is reported, but all regressions include Log[Assets], OI/TA, CV(OI), 
Sell.Exp./Sales and PPE/TA as control variables, plus industry dummies and a 
constant also not reported. (MB)efwa and MTaxR are the instruments utilized in 
each regression. (MB)efwa is the history of past market-valuations as used in 
Baker and Wurgler, and includes 10 years of history. MTaxR is the Graham�s 
marginal-tax-rate. All variables, except for (MB)efwa, are measured over a one-
year period. The Hausman test (third column) is a specification test for the 
endogeneity between Lev and the yield-spread dependent variable, as compared 
with the respective non-instrumented case. ***, **, and * represent 1%, 5%, and 
10% significance levels, respectively. t-values are in parentheses. 
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Table 3.10: Yield-Spread Equation Estimation,
Year I.V. Regressions

Dependent Variable: Y ieldSpread

Lev coefficients Hausman

Year Reduced-form I.V. test (χ2) N

1997 2.57∗∗∗
(5.03)

9.60∗∗∗
(3.03)

5.05∗∗
(0.02)

231

1996 2.31∗∗∗
(4.66)

11.43∗∗
(2.22)

3.24∗
(0.07)

231

1995 2.34∗∗∗
(2.52)

13.53∗∗∗
(3.34)

8.06∗∗∗
(0.00)

192

1994 3.46∗∗∗
(7.04)

9.04∗∗∗
(4.28)

7.39∗∗∗
(0.01)

190

1993 3.63∗∗∗
(4.89)

14.11∗∗∗
(3.70)

7.89∗∗∗
(0.01)

194

1992 4.79∗∗∗
(5.91)

20.92∗
(1.89)

2.14
(0.14)

191

1991 4.79∗∗∗
(2.82)

29.66∗∗
(2.02)

2.89∗
(0.09)

182

1990 11.75∗
(1.64)

53.46∗∗∗
(2.76)

6.18∗∗∗
(0.01)

172

1989 9.97∗∗∗
(3.17)

30.91∗∗
(2.16)

2.23
(0.13)

182

1988 6.61∗∗∗
(3.01)

38.83∗∗∗
(2.91)

5.98∗∗∗
(.01)

181

Instruments (MB)efwa
MTaxR
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Table 3.11: Fixed-Effects Ordered-Probit
Rating Regressions

This table presents the results for the ordered-probit fixed-effect regressions. The 
dependent variable is the S&P's weighted-average rating. The  first three columns 
have the results without control variables, and the last three columns with control 
variables. The first and the fourth columns are estimated with pooled regressions. 
The second and fifth columns use firm fixed-effects, and the third and sixth 
columns F&F industry fixed-effects. Lev is the book-value leverage variable 
instrumented, calculated as total debt over total debt plus book-value of leverage. 
Log[Assets], OI/TA, CV(OI), Sell.Exp./Sl. and PPE/TA are the control variables. N 
represents the number of observations in firm-years that go from 1988 to 1997. 
The Hausman test (last row) is a specification test for the endogeneity between 
Lev and the rating dependent variable, as compared with the respective pooled 
case. All regressions include a constant term, not reported to save space. ***, **, 
and * represent 1%, 5%, and 10% significance levels, respectively. t-values are in 
parentheses.
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Table 3.11: Fixed-Effects Ordered-Probit Rating Regressions

Dependent Variable: S&PRat

Pooled
Firm

effects

Industry

effects
Pooled

Firm

effects

Industry

effects

Lev -2.27∗∗∗
(-28.14)

-2.46∗∗∗
(-5.52)

-4.64∗∗∗
(-16.81)

-1.44∗∗∗
(-13.35)

-3.49∗∗∗
(-5.82)

-4.82∗∗∗
(-13.18)

Log[Assets] 0.61∗∗∗
(34.96)

0.41
(0.15)

0.58∗∗∗
(16.26)

OI/TA 1.96∗∗∗
(3.58)

0.66
(0.51)

1.17
(1.26)

CV(OI) -0.02∗∗
(-2.82)

-0.02
(-1.06)

-0.01
(-0.30)

Sell.Exp./Sl. -0.01∗∗
(-2.01)

9.33∗∗∗
(4.59)

1.14∗∗∗
(2.83)

PPE/TA 0.43∗∗∗
(10.61)

1.30∗∗∗
(3.55)

0.76∗∗∗
(5.81)

N 2050 2050 2050 1571 1571 1571

Hausman test
(p-value)

5.51∗∗
(0.02)

158.4∗∗∗
(0.00)

4.20∗∗
(0.04)

51.10∗∗∗
(0.00)
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Table 3.12: Fixed-Effects Yield-Spread Regressions

This table presents the results for the fixed-effect regressions. The dependent 
variable is the weighted-average yield-spread. The corresponding t-bill yield is 
subtracted from the bond yield. The first three columns have the results without 
control variables, and the last three columns with control variables. The first and 
the fourth columns are estimated with pooled regressions. The second and fifth 
columns use firm fixed-effects, and the third and sixth columns F&F industry 
fixed-effects. Lev is the book-value leverage variable instrumented, calculated as 
total debt over total debt plus book-value of leverage. Log[Assets], OI/TA, 
CV(OI), Sell.Exp./Sl. and PPE/TA are the control variables. N represents the 
number of observations in firm-years that go from 1988 to 1997. The Hausman 
test (last row) is a specification test for the endogeneity between Lev and the yield-
spread dependent variable, as compared with the respective pooled case. All 
regressions include a constant term, not reported to save space. ***, **, and * 
represent 1%, 5%, and 10% significance levels, respectively. t-values are in 
parentheses.
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Table 3.12: Fixed-Effects Yield-Spread Regressions

Dependent Variable: Y ieldSpread

Pooled
Firm

effects

Industry

effects
Pooled

Firm

effects

Industry

effects

Lev 5.83∗∗∗
(17.46)

7.16∗∗∗
(10.35)

6.84∗∗∗
(19.93)

2.54∗∗∗
(6.23)

6.80∗∗∗
(9.00)

5.26∗∗∗
(12.65)

Log[Assets] -0.74∗∗∗
(-14.11)

-3.16∗∗∗
(-12.48)

-0.64∗∗∗
(-9.32)

OI/TA -10.19∗∗∗
(-4.94)

-0.25
(-0.19)

-2.48∗∗
(-1.98)

CV(OI) 0.09
(1.50)

-0.01
(-0.17)

0.04
(0.99)

Sell.Exp./Sl. -0.01
(-0.30)

-0.17
(-0.05)

2.11∗∗
(1.97)

PPE/TA -0.39∗∗
(-1.93)

-3.94∗∗∗
(-7.29)

-1.02∗∗∗
(-4.15)

N 2051 2051 2051 1561 1561 1561

R2 0.22 0.20 0.20 0.33 0.22 0.27

Hausman test
(p-value)

4.84∗∗
(0.03)

216.5∗∗∗
(0.00)

45.73∗∗∗
(0.00)

1123∗∗∗
(0.00)
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Table 3.13: Constrained vs. Unconstrained Firms
- Ordered-Probit, 5-variable KZ-index

This table presents the results for the constrained and the unconstrained samples, 
using ordered-probit regressions. The total sample is split according the 5-variable 
Kaplan and Zingales index that measures how constrained a firm is. The 
constrained sample (first and third columns)  is the half of the sample with higher 
KZ-index values. The unconstrained sample regressions are in the second and 
fourth column. The two first columns have the results for the non-instrumented 
cases, and the last two for the instrumental variable regressions. The dependent 
variable is the S&P's weighted-average rating. Lev is the book-value leverage 
variable instrumented, calculated as total debt over total debt plus book-value of 
leverage. (MB)efwa and MTaxR are the instruments utilized in the last two 
columns. (MB)efwa is the history of past market-valuations as used in Baker and
Wurgler, and includes 10 years of history. MTaxR is the Graham�s marginal-tax-
rate. Log[Assets], OI/TA, CV(OI), Sell.Exp./Sales and PPE/TA are the control 
variables. All variables, except for (MB)efwa, are measured over a one-year 
period. N represents the number of observations in firm-years that go from 1988 to 
1997. The Hausman test (last row) is a specification test for the endogeneity 
between Lev and the rating dependent variable, as compared with the respective 
non-instrumented case. All regressions include year-effects, industry dummies 
(F&F class.) and a constant term, not reported to save space. ***, **, and * 
represent 1%, 5%, and 10% significance levels, respectively. z-values are in 
parentheses.
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Table 3.13: Constrained vs. Unconstrained Firms
- Ordered-Probit, 5-variable KZ-index

Dependent Variable: S&PRat

Financial-constraint variable: 5-variable KZ-index

O-Probit base case O-Probit with I.V.

Constrained Unconstrained Constrained Unconstrained

Lev -1.86∗∗∗
(-8.69)

-2.08∗∗∗
(-4.56)

-5.51∗∗∗
(-7.06)

-11.09∗∗∗
(-6.47)

Log[Assets] 0.61∗∗∗
(20.07)

0.59∗∗∗
(16.21)

0.67∗∗∗
(21.21)

0.28∗∗∗
(4.75)

OI/TA 1.53∗∗∗
(2.73)

5.70∗∗∗
(3.50)

1.26∗∗
(2.36)

2.17
(1.29)

CV(OI) -0.01
(-0.13)

-0.28
(-1.44)

-0.00
(-0.06)

-0.24
(-1.55)

Sell.Exp./Sales 1.74∗∗∗
(5.16)

2.65∗∗∗
(6.52)

1.28∗∗∗
(4.07)

0.99∗∗
(2.00)

PPE/TA 0.52∗∗∗
(6.26)

0.71∗∗∗
(5.05)

0.55∗∗∗
(6.55)

0.73∗∗∗
(5.32)

N 956 990 956 990

Instruments (MB)efwa (MB)efwa
MTaxR MTaxR

Hausman Test
(p-value)

23.62∗∗∗
(0.00)

29.78∗∗∗
(0.00)
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Table 3.14: Constrained vs. Unconstrained Firms
- Ordered-Probit, 4-variable KZ-index

This table presents the results for the constrained and the unconstrained samples, 
using ordered-probit regressions. The total sample is split according the 4-variable 
Kaplan and Zingales index that measures how constrained a firm is. The 
constrained sample (first and third columns)  is the half of the sample with higher 
KZ-index values. The unconstrained sample regressions are in the second and 
fourth column. The two first columns have the results for the non-instrumented 
cases, and the last two for the instrumental variable regressions. The dependent 
variable is the S&P's weighted-average rating. Lev is the book-value leverage 
variable instrumented, calculated as total debt over total debt plus book-value of 
leverage. (MB)efwa and MTaxR are the instruments utilized in the last two 
columns. (MB)efwa is the history of past market-valuations as used in Baker and
Wurgler, and includes 10 years of history. MTaxR is the Graham�s marginal-tax-
rate. Log[Assets], OI/TA, CV(OI), Sell.Exp./Sales and PPE/TA are the control 
variables. All variables, except for (MB)efwa, are measured over a one-year 
period. N represents the number of observations in firm-years that go from 1988 to 
1997. The Hausman test (last row) is a specification test for the endogeneity 
between Lev and the rating dependent variable, as compared with the respective 
non-instrumented case. All regressions include year-effects, industry dummies 
(F&F class.) and a constant term, not reported to save space. ***, **, and * 
represent 1%, 5%, and 10% significance levels, respectively. z-values are in 
parentheses.
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Table 3.14: Constrained vs. Unconstrained Firms
- Ordered-Probit, 4-variable KZ-index

Dependent Variable: S&PRat

Financial-constraint variable: 4-variable KZ-index

O-Probit base case O-Probit with I.V.

Constrained Unconstrained Constrained Unconstrained

Lev -1.72∗∗∗
(-8.26)

-2.19∗∗∗
(-4.76)

-4.79∗∗∗
(-6.18)

-11.21∗∗∗
(-6.47)

Log[Assets] 0.67∗∗∗
(19.82)

0.63∗∗∗
(16.50)

0.67∗∗∗
(20.66)

0.32∗∗∗
(5.29)

OI/TA 1.27∗∗
(2.32)

5.64∗∗∗
(3.56)

1.07∗∗
(2.04)

2.10
(1.27)

CV(OI) -0.02
(-0.59)

-0.24
(-1.33)

-0.02
(-0.57)

-0.21
(-1.44)

Sell.Exp./Sales 1.39∗∗∗
(3.82)

2.18∗∗∗
(5.44)

0.83∗∗
(2.41)

0.53
(1.09)

PPE/TA 0.54∗∗∗
(6.35)

0.75∗∗∗
(5.35)

1.07∗∗
(2.04)

0.77∗∗∗
(5.61)

N 966 980 966 980

Instruments (MB)efwa (MB)efwa
MTaxR MTaxR

Hausman Test
(p-value)

16.92∗∗∗
(0.00)

29.24∗∗∗
(0.00)
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Table 3.15: Cross-Effects,
Rating O-Probit I.V. Regressions

This table presents the results for the ordered-probit instrumental variables 
regressions but including cross-effects to measure the effect of financial 
constraints on the leverage-rating relationship. The first column presents the base 
case with no cross-effects. Columns [1]-[4] present the same instrumental variable 
regression but including alternatively a cross-effect of the instrumented leverage 
and a measure of financial constraints. The first cross-effect considered is 
Lev*KZ-5, where KZ-5 is the 5-variable KZ-index. The second is Lev*KZ-4, where 
KZ-4 is the 4-variable KZ-index. The third is Lev*Inv/TA, where Inv/TA is the 
firm�s ratio of investments to total assets. And the fourth is Lev*Divpyout, where
Divpyout is the firm�s dividend payout ratio. The dependent variable is the S&P's 
weighted-average rating. Lev is the book-value leverage variable instrumented, 
calculated as total debt over total debt plus book-value of leverage. Lev is 
instrumented in all regressions with (MB)efwa and MTaxR. (MB)efwa is the 
history of past market-valuations as used in Baker and Wurgler, and includes 10 
years of history. MTaxR is the Graham�s marginal-tax-rate. All variables, except 
for (MB)efwa, are measured over a one-year period. N represents the number of 
observations in firm-years that go from 1988 to 1997. All regressions include the 
control variables: Log[Assets], OI/TA, CV(OI), Sell.Exp./Sales and PPE/TA, year-
effects, industry dummies (F&F class.) and a constant term, not reported to save 
space. ***, **, and * represent 1%, 5%, and 10% significance levels, respectively. 
z-values are in parentheses.
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Table 3.15: Cross-Effects, Rating O-Probit I.V. Regressions

Dependent Variable: S&PRat

Base Cross-effects: different constraint measures

Case [1] [2] [3] [4]

Lev -12.62∗∗∗
(-11.63)

-18.04∗∗∗
(-11.48)

-14.50∗∗∗
(-11.66)

-17.56∗∗∗
(-10.29)

-8.97∗∗∗
(-9.14)

KZ-5*Lev 3.87∗∗∗
(5.68)

KZ-4*Lev 3.72∗∗∗
(5.83)

Inv/TA*Lev 40.73∗∗∗
(4.64)

Divpyout*Lev -114.01∗∗∗
(-3.10)

N 1946 1946 1946 1946 1946

Instruments (MB)efwa (MB)efwa (MB)efwa (MB)efwa (MB)efwa
MTaxR MTaxR MTaxR MTaxR MTaxR
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Table 3.16: Ordered Probit Models for Calibration

This table presents results for ordered-probit instrumental variable regressions 
that fit Graham (2000) data. The dependent variable is the S&P's weighted-
average rating. The first column presents the results for model [1] including 
controls, and the second column presents the results for model [2] without 
controls. The dependent variable is the S&P's weighted-average rating. Lev is 
the book-value leverage variable instrumented, calculated as total debt over 
total debt plus book-value of leverage. (MB)efwa and MTaxR are the 
instruments utilized in the last two columns. (MB)efwa is the history of past 
market-valuations as used in Baker and Wurgler, and includes 10 years of 
history. MTaxR is the Graham�s marginal-tax-rate. Log[Assets], OI/TA, 
R&D/Sales and PPE/TA are the control variables. The lower panel indicates 
the cut points given by the ordered-probit model to assing a rating to each 
predicted value. ***, **, and * represent 1%, 5%, and 10% significance levels, 
respectively. z-values are in parentheses.

Depend. Var. S&PRat

Model [1] Model [2]

Lev -11.52∗∗∗
(-13.98)

-16.18∗∗∗
(-28.14)

Log[Assets] 0.25∗∗∗
(8.02)

OI/TA 3.93∗∗∗
(6.22)

R&D/Sales 0.04
(0.65)

PPE/TA 0.43∗∗∗
(3.35)

cut (AAA) 2.35 -1.76

cut (AA) 1.07 -2.98

cut (A) -0.31 -4.31

cut (BBB) -1.34 -5.31

cut (BB) -1.91 -5.84

cut (B) -3.76 -7.57

N 1946 1946

Instruments (MB)efwa (MB)efwa
MTaxR MTaxR
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Table 3.17: Calibration - Different Leverage Ratios

This table presents the calibration of the models in the previous Table, using 
Graham (2000) data for different levels of leverage. Panel A presents the results 
for Model [1], and Panel B for Model [2]. Levbefore represents the different levels 
of book-value leverage. The second column is the kink. According to Graham, the 
kink is the ratio of the debt needed to make the tax function slope downward to the 
actual debt. The kink is set to 2.04 as the median firm in Graham�s sample. The 
control variables (for Model [1]) are set equal to the average firm with a kink of 2 
in Graham�s sample. Levafter represents the book-value leverage after increasing it 
to the kink. Ratbefore and Ratafter represents the rating predicted by the models in 
Table 13, and are related to the levels of leverage indicated by Levbefore and 
Levafter, respectively. ∆Default indicates the increase in default probabilities 
produced by the rating downgrade, according to Standard & Poor�s.

Panel A [Model 1]

Levbefore kink Levafter Ratbefore Ratafter ∆Default

0.03 2.04 0.05 AAA AA 0.00%

0.10 2.04 0.20 AA A 1.27%

0.25 2.04 0.51 A B 24.10%

0.28 2.04 0.57 BBB CCC 38.74%

0.40 2.04 0.82 BB CCC 26.19%

0.45 2.04 0.92 B CCC 16.57

Panel B [Model 2]

0.10 2.04 0.20 AAA A 1.23%

0.15 2.04 0.31 AA BBB 3.20%

0.25 2.04 0.51 A CCC 40.67%

0.28 2.04 0.57 BBB CCC 38.74%

0.35 2.04 0.71 BB CCC 26.19%

0.40 2.04 0.82 B CCC 16.57%
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Table 3.18: Calibration - Different kinks

This table presents the calibration of the models in the previous Table, using 
Graham (2000) data for different kinks. Panel A presents the results for Model [1], 
and Panel B for Model [2]. The first column presents the different kinks. 
According to Graham, the kink is the ratio of the debt needed to make the tax 
function slope downward to the actual debt. The leverage (for both models) and 
the control variables (for Model [1]) are set equal to the average firm that 
corresponds to each kink, following Graham�s sample. Levbefore and Levafter
represent the book-value leverages before and after increasing it to the kink. 
Ratbefore and Ratafter represents the rating predicted by the models in Table 13, and 
are related to the levels of leverage indicated by Levbefore and Levafter, respectively. 
∆Default indicates the increase in default probabilities produced by the rating 
downgrade, according to Standard & Poor�s.

Panel A [Model 1]

kink Levbefore Levafter Ratbefore Ratafter ∆Default

1.0 0.45 0.45 B B 0.00%

1.2 0.39 0.46 BB B 9.62%

1.6 0.30 0.48 BBB B 22.17%

2.0 0.28 0.56 BBB CCC 38.74%

3.0 0.28 0.83 BBB CCC 38.74%

4.0 0.27 1.06 A CCC 40.67%

5.0 0.24 1.18 A CCC 40.67%

Panel B [Model 2]

1.0 0.45 0.45 B B 0.00%

1.2 0.39 0.46 B B 0.00%

1.6 0.30 0.48 BBB CCC 38.74%

2.0 0.28 0.56 BBB CCC 38.74%

3.0 0.28 0.83 BBB CCC 38.74%

4.0 0.27 1.06 A CCC 40.67%

5.0 0.24 1.18 A CCC 40.67%
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Figures

204



Figure 2.1: Empirical Distribution of the
Leverage Dispersion Across Industries

Histogram for the distribution of the intra-industry standard deviation of 
leverage ratios. Leverage ratios computed as the ratio of total debt to total debt 
plus the market value of equity.
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Figure 2.2: Empirical Distribution of the
Conditional Leverage Dispersion Across Industries

Histogram for the distribution of the intra-industry standard deviation of the 
conditional leverage measure, after controlling for the leverage determinants at 
the firm level: fixed over total assets, capital expenditure over total assets, 
log(assets), and EBITDA over total assets. 
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Figure 3.1: Leverage-Rating Endogenous Relationship

The firm�s unobserved intrinsic-risk affects directly and simultaneously both, the 
firm�s leverage and the firm�s rating. The effect of this intrinsic-risk on the 
leverage, and on the rating is negative: higher intrinsic-risk induces leverage 
reductions and rating downgrades. At the same time, the leverage affects the rating 
negatively: a leverage reduction produces a rating upgrade, producing an 
endogenous relationship between leverage and rating.
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