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ABSTRACT
Three essays arapital structure determinants

Hosein MalekiPh.D.
Concordia University, 2016

The first essay studigle influence of credit ratings on the tirseries evolution of corporate capital
structures. We show that better rated firms have significantly more stable leverage ratios over time. By
comparing firms across the investmgnade cuiff, we conclude using treatment effects estimation, that
assignment to more stable rating classessléadnore stable capital structures over time. Extending this
study across the whole range of ratings, we show that a one standard deviation improvementatingedit
guality can reduce the leverage hazard ratio by more than 70%. In alternative atiestjgated firms
tend to have largely more stable leverage ratios comparedtatadtfirms. Matching firms based on their
propensity to have credit ratings, rated firms take between 1.5 and 9 years longer to change their leverage
ratios to the samevels as their natated counterparts. Our results are robust to the choice of different time
frames and variety of controls. They extend the literature of the effects of credit ratings on capital structures
by highlighting the importance of credit ratingis the longrun financing behaviors of firms.

The second essastudies the stability of various deftructure dimensions. Survival and lenm
clustering analyses are used to assess the stability efadgborderings, debt heterogeneity and main debt
type(s). Firms only maintain stability in their main debt type, while frequently changing the weights and
priorities of other debt types, heterogeneity indexes and rank orderings. While all debt structure metrics are
less stable with the assignment of adit rating, the effect on the stability of the main debt type is minor.
Firms with higher tax rates, market leverages and cash flow volatilities exhibit higher stability in their debt
structures.

The final essaynvestigates how the optimal corporatdtieaturity is influenced by the strength of
creditor rights and the efficiencies of contract enforcement mechanisms. Using a correlated random effects
specification, we find that across 42 countries stronger creditor rights are associated with sipoitgiecor
debt maturities while greater contract enforcement leads to longer maturities. These empirical results are
consistent with the differing effects of creditor rights and contract enforcement on the choice of corporate
maturity predicted by our modeDur results are robust to using different measures of debt maturity,
individual components of creditor rights and different measures of contract enforcement. Our results are

mostly driven by developed country debt and hold with the inclusion of variot®kson
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CHAPTER 1:

Int roducti on
How firms set their financing decisions and optiroapital structures longeen ofinterestin

corporate finance. Such decisions are influenced by a variety of determinants including firm
specific, macroeconomic, legal and institutional factors. Capital structures have three essential
components: first,lwice of the amount of debt and thus the resulting leverage ratio; second, the
combination of different debt types and their relative weights in capital strathateve refer to
as debttype structurpand finally, the choice of debt maturity. This tiseaddresses the above
three aspects of capital structure in three separate stoidisented in Chapters 2, 3 and 4,
respectively

In this thesis we investigate (1) the stability of corporate capital structures and specifically, how
such stabilityis influenced by the stability of credit ratings, (2) the stability of corporatetgipbt
structuresand (3) the determinants of debt maturity.

In Chapter 2 (Essay 1), we explore corporate debt stabilities and investigate how the stability
of credit rating chsses can lead to the choice of more stable capital structures over time. The
importance of capital structure stability is well documented in the related literature and particularly
in the seminal work of Robert, Lemmon and Zender (2008). This study s$siglgascorporate
|l everages are so stable over time that t he i
leverage decision is much higher than that of conventional determinants of capital structure
combined. The first essay contributes to this dismn by documenting that such stable leverage
patterns are | argely influenced by firmsdé ten

In doing so, we argue that the influence of credit ratings on corporate leverages can be explored
using two complementarfiypotheses. In the first hypothesis, we suggest that if credit rating
stability leads to leverage stability, more stable credit rating classes should have more stable capital
structures over ti me. I n t he seclewrdgesharot hesi
results of their tendency to maintain stable credit ratings, rated firms should exhibit more stable
leverage ratios over time than unrated firms.

To deal with the inherent endogeneity between credit ratings and leverage ratios, wehmllow
literature on treatment estimation by focusing on firms just above and just below the narrow band
of investment grade culff (BBB- and BB+). The related literature documents that there is

considerable randomness for the assignment of firms acrsssuttoff particularly due to three
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reasons: (a) the muddled origins of the-@ffif (b) noise and (c) inertia in the assignment of credit
ratings. We find thaan assignment to just above the -ait significantly lengthens the life &
stable leverageqgbcy.

Methodologically, this study adds to the related literature by introducing a new methodology
for estimating treatment effexbn survival data. This method enables us to directly measure
leverage stability. Our method follows matching firms basetiein propensity score to be located
just above the cwff, followed by estimation othe treatment effect while accounting for
censoring as well as the possibility of missing counterfactuals in the control sample. To address
any shortcomings of survivahalysis, we introduce an alternative hemade test that computes
the probability of leverage fluctuations across the matched samples without excluding firms from
the sample asoon aghey experience the event. Finally, we document that such stabtedeve
ratios in response to stable credit ratings are actively managed.

This paper makes four important contributions. First, we extend the literature on credit rating
targets (Hovakimian, Kayhan and Titman, 2009 a, b; Graham and Harvey, 2001; Kisgen, 2009
Altman and Rijken, 2004, Nickell, Perraudin and Varotto, 2000) and the literature concerning the
inter-relatiorship between credit ratings and capital structurgssibowing that the stability of
credit ratings induces firms to maintain more stable leyeepmtls over time. Next, our proposed
methodology effectively addresses the critique of DeAngelo and Roll (2015) that the conventional
methods used to capture leverage stability, e.g. in Lemmon, Roberts and Zender 42008)
deficient and possibly misldang. Incorporating survival analysis, we are able to directly measure
how stable corporate leverages are with no reliance on-taking or ovetinterpretation of fixed
effect regression results. Third, to the extent of our knowledge, this paper isthe iintroduce
the method for the estimation of treatment effect on survival data to the related literature. Finally,
we contribute to the policy debate about the regulatory role of credit ratings in financial markets
by showing that credit rating consictions have lonterm effects on corporate capital structure
behavior.

In Chapter 3 (Essay 2), we study déjgie structures, as an integral part of capital structure
decisions. The importance of debt structure has been theoretically knawarfgdecales ,which
include the seminal works of Diamond (1991), Park (2000), and Bolton and Freixas (2000).

However, empirical studies of debt structure have trelgnmade possible recently as the debt



structured data has become available only over the pastefans. yT herefore, this paper is one of
the first to explore the determinants of debt structure.

A large body of the related literature deals with debt structure as a uniform variable. However,
the emerging literature on corporate debt structures has domdnamsiderable variability in
debt structures. In this paper, we shed light on an unexplored aspect of debt structures, namely the
stability of debt structures over time. This study is motivated by the first essay as well as the
findings of Lemmon, Rob&s, and Zender (2008) both documenting loag stabilities in
corporate capital structures over time. Particularly, we investigate whether such stable behavior in
capital structure decisions can also influence debt structures.

This studyenables usto sed lighton two opposing viewsn the literatureregarding the
possibility of debt structure stability. The first viewpoint, implied by Lemmon, Roberts and Zender
(2008) asserts that similar to capital structures, debt types can also demonstratenstedsees
behaviors. In other words, firms may tend to maintain a stable combination of different debt types
in their capital structures over time. The opposing viewpoint is provided by Rauh and Sufi (2010).
They argue that large variations in corporatbtdstructurearein fact a mechanism employed by
firms to compensattor thelack of variability in capital structures. We find supportive evidence
for both of thesepredictions, and provide a more thoroughderstandingpf debt structure
decisions ovetime that incorporates botif these seemingly opposing views.

This study has two goals. First, using the newly available Capi@digbase odebt types, we
empirically study the stability of debt structures from differpetspective. Using the debt
categories introduceid the Capital 1Q databaseve categorizehe debt types intdhe following
seven distinct categoried) Capital Leases, (2) Commercial Papers, (3) Lines of Credit, (4) Term
Loans, (5) Bonds and Notes, (6) Trusts, and (7) Othet.Deb

Second, we empirically study the influence of credit ratings on the stability of debt structures.
This examinationis particularly motivated by the findings of Rauh and Sufi (2010) that credit
ratings influence debt structures. This paper suggestsaitbatand rated firms tend to use multiple
debt types in their debt structures whereas unrated, smaller firms incorporate fewer debt types.
Using propensity score matching of Dehejia and Wahba (2003) we are able to study the effect of
treatment (being ratl) on the stability of corporate debt structures.

We introduce a wideangeof debt type constructs, including the relative weights and the

number of different debt types (debt heterogeneity), ranks of different debt types in the debt



structure based atheir relative weights, the choice of main debt type and the choice of second
larges debt type. To the extent of our knowledge, this is the first study in the literature to provide
such alternative constructs.

Our findings can be summarized as followsst: we find large timeseries variations across
all different measures of debt structure including debt heterogeneity and debt rank ihdexes.
sharp contrast with other deftructure metrics, the main debt type stays largely stable over time.
Over a 12year period, close to 50% tife firms never change their main debt types. Second, we
find that rated firms tend to have less stable-tigie structures compared to frated firms. This
finding, compared to the findings in the first essay, providesaci consistent with the idea that
higher variations in debt structures can compensatadoe stabilityin capital structures.

This chapter makedour contributions. First, we contribute to the emerging literature of
corporate debt structures by intrethig a comprehensive set of alternative measures of debt
structures. We also contribute to this literature by investigating thestemes stabilities of these
measures. Second, we contribute to the literature on the stability of capital structures by
doaumenting that firms maintain their single main debt types largely stable over time while
changing all other debt types, their weights and ranks frequently. Third, we complement the
findings of Colla et al. (2013) by showing that when extended over mulfiea r s , firm
specialization in a few debt types is almost solely the domain of a single main debt type and does
not extend to even the second most important debt type. Finally, we contribute to the literature on
the effects of credit ratings on capitalusture decisions by showing that haviamgredit rating
largelyresults in less stability afebt structures.

In chapter four(third essa), we study corporate debt maturities. Particularly, we investigate
internationally how the strength of creditoghits and efficiency of contract enforcements
i nf |l uenc e sdofoptinrmisdébt ncaturees This study is mainly necessitated by a plethora
of opposing views about the influence of creditor rights on optimal debt maturity. In this paper,
we tackle tis long standingdebate by arguing that this problem is caused by bundling creditor
rights and contract enforcements together while they have independent and opposing effects on
optimal debt maturities.

Across 42 countries, our empirical results show tihat strength of creditor rights and
efficiencies of contract enforcement are largely independent of each other, and have merely a

correlation of 5%. Using a stylized theoretical model, we are able to disentangle the effect of these



two institutional deteninants on optimal corporate debt maturity. This is possible since stronger
creditor rights give upper legal hand at liquidation to the creditors, while better enforcement
efficiencies shrink the time and costs needed to enforce contracts, i.e. todiquidat f i r m6s as

Our model is constructed in the context of asset substation of Jensen and Meckling (1976) and
Park (2000). We assume there are two projects: safe and risky, where the payoff of the risky
projects is higher for the manger. Shorter teghtds cheaper for the manager since it relaxes the
monitoring incentives of creditors. However it restrittts optionsof the manageparticularly in
terms of being able to choose riskier projects tarehgage in rislshifting activities. Thus when
credtor rights are strong, the eante costs of bankruptcy for the manager increase and in turn, act
as a disincentive for taking risky projects. In this regard, it is optimal for the manager to choose
the safe project and finance the project with short bt With no riskshifting incentivesthe
managefinds longterm debt unnecessarily expensive.

Longer term debt, on the other hand, is more expensive as creditors need to monitor and thus
charge additional premiums for the supposedly increasedassiciated with longerterm
contracts. With weak creditor rights the costs of bankruptcy foanager declines eante, and
therefore the less restrictive lotgrm debt with monitoring becomes beneficial.

On the other handgontract enforcemerneduces theosts of liquidation andimultaneously
provides legal guarantees that the contract will be implementbdfutureaccording to the terms
agreedto at the time of contracting. We show that these features of better contract enforcement
induce both manags and creditors to agrem longer term maturities. In short, our model predicts
that stronger creditor rights leads to shorter debt maturity while better enforcement lengthens it.

We address crossountry unobservable heterogeneities using a correl@edom effect
specification (CRE). This method enables us to estimate thevtinggng determinants of maturity
with fixed-effecs and its timeinvariant determinants with random effespecifications. Our
results confirm the above hypotheses and doctithahstronger creditor rights shorten corporate
debt maturities while better enforcements lengthens them. These effects are robust to firm and
i ndustry specific controls as wel/l as to the
macroeconomiaeterminants. Our results are also robust to the alternative measures of debt
maturity as introduced by Fan, Titman and Twite (2012) and Saretto et al. (2013), and to alternative
estimation methods and different subsamples.

Thestudyreported in this clitermakes three contributions. First, by documenting the opposite



and largely independent impacts of creditor rights and contract enforcement efficiencies on capital
structure decisions, our study contributes to the literature on the effetie ofstitutional
environment on a firmsd c alunttand Maksimovig,cl999;r e d e
Giannetti, 2003; Qian and Strahan, 2007; Bae and Goyal, 2009; Cho et al., 2014; Fan et al., 2012).
Second, we contribute to the literature on digentangtment of the effects of institutions on
economic activities and corporate decisions (North, 198M Acemoglu et al., 2005) by
unbundling the impacts of creditor rights and contract enforcement efficiencies on optimal debt
maturities. Third, we contribute the literature concerning the optimal levels of creditor rights in

an economy by documenting inefficiencies associated with strong creditor protection laws
(Aghion, Hart, and Moore, 1992; Hart et al., 1997; Acharya et al., 2011; Vig, 2013; and Cho et al.
2014).



CHAPTER 2:

Cre®atti ngG padalucPeurse st ence

2.1 INTRODUCTION
The interrelationship between credit ratings and capital structure decisions-dateinented

in the corporate finance literature (Kisgen, 2006, 2009; Kisgen andhaBtr&010; Ellul,
Jotikasthira, and Lundblad, 2011). Leverage changes can lead to changes in credit ratings and
creditrating changes can motivate changes in financing decisions (Kisgen, 2006; Kisgert, 2009).
Interestingly, both leverage ratios and crediings exhibit persistence over time. Various studies
document the longun targets of creditatings over time (e.g., Hovakimian, Kayhan and Titman,
2009; Altman and Rijken, 2004; Nickell Perraudin and Vard@@0). Lemmon, Roberts and
Zender (2008pocument that leverage ratios are stable over long time periods and question the
validity of conventional theories of capital structure including the taifland pecking order
theories (Graham and Leary, 2011). The magnitude of leverage stability daedrogh.emmon,
Roberts and Zender (2008) is so |l arge that th
is a more important determinant of its current capital structure than the combined effect of all
classic capital structure determinants.

In this paper, we introduce a new and unexplored dimension of capital structure persistence and
study whether creditating stability leads to leveragatio stability. To do so, we test two
complementary hypotheses. Our main hypothesis is that firms wrehstable rating classes have
more stable capital structures over time. In order to study this question, we use thbaseithg
market segmentation between investment and speculative grade firms in the capital markets
(Chernenko and Sunderam, 2012). Sieally, we set up novel treatment effects specifications,
and use duration and survival analyses to infer causality between these two stable patterns. Our
second hypothesis is that the stability of capital structure is different across rated-eaiédot
firms. Confirming this hypothesis enables us to extend our results to a broader set of firms.

Several a priori reasons underpin the expectation that firms with more stable rating classes
maintain more stable leverage paths, and that rated firms havestable leverages than their
notrated counterparts. First, there is the literature on eratiitg targets and the influence of

! Moreover,Graham and Harvef2001)use survey data to document thatintaining a good cretiating
is one of the main priorities of CFOs when making capital structure decisions.
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credit ratings on corporate capital structure decisions. Hovakimian, Kayhan and Titman (2009),
Altman and Rijken (2004), andi¢kell, Perraudin and Varotto (2000) find that firms have credit
rating targets. The link between capital structure decisions and target ratings is corroborated by
Kisgen (2009) who reports that firms adjust their leverage ratios in response to deamares

their target ratings. Studies find that the commencements of bond or syndicated loan ratings
influence the capital structure decisions of firms (Kisgen, 2006; Sufi, 2009a) and that credit ratings
can influence the crossectional variations in leveragatios by enhancing access to external
capital. For example, rated firms have higher leverage ratios mostly due to greater access to capital
markets (Faulkender and Petersen, 2006) or loanable funds (Leary, 2009). Moreover investment
grade firms have aess to more sources of external capital than speculative grade firms
(Chernenko and Sunderam, 2012). Refinements in ratyegcy criteria significantly affect
leverage ratios (Tang, 2009) and ratings reflect target leverage ratios (Elkahmi, Pungaliya and
Vijh, 2010). Rated firms also tend to have debt with longer average maturities (Faulkender and
Petersen, 2006), which contributes to lower rollover risk. In turn, this is expected to lead to more
stable leverage ratios.

Second, there is a large body @&tature on how leverage variations may result in changes in
rating qualities. All else equal, higher leverage decreases the distance to default in a structural
credit approach (Leland and Toft, 1996; Duffie, Saita, Wang, 2007). Conditional on different
de¢ er mi nants of <credit qguality (Duffie and Si
default probability. Not surprisi ndeteyninantshe | e
of creditrating decisions by rating agencies such as S&P arM o o?dvigetesan increase in
leverage is commonly associated with a decline in rating quality all else held equal, and vice versa.
Reductions in leverage are also generally associated with improvements in credit ratings, and
therefore can cause a fitmdeviate from its target credit rating (Hovakimian, Kayhan and Titman,

2009; Kisgen, 2009). Thus, firms can be unwilling to put their credit rating status in jeopardy by
allowing large fluctuations in their leverage ratios, and particularly when theyahhigh rating.
Therefore, we expect that betrated firms have more stable leverage patterns over time since
increased | everage signals higher risk to the

value and operations.

2For example, refer to Moodyod6s Credit Rating Predi
https://www.moodys.com/sites/products/DefaultResearch/2006200000425644.pdf
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In this study, it$ necessary to account for the inherent endogeneity between credit ratings and
capital structures. Specifically, credit ratings or their qualities are not exogenously assigned to
firms and thus a third determinant (unobserved characteristic) may be dhgiogosssectional
heterogeneity of both crediating assignments and leverage ratios. Moreover, theaelftion
into different rating categories makes the use of appropriate econometric methods even more
necessary. We address these identificatioallehges using a set of identification strategies
introduced below.

We first formally document the loagin stability of rating classes. We do so using the portfolio
formation method of Lemmon, Roberts and Zender (2008). Forming quartile portfoliomsf fir
based on their initial credit rating, we show that the average credit rating for these quartiles stays
highly stable after a period of 27 years but becomes less stable with a lower credit rating. More
intuitively, an examination of a typical credit ragi matrix validates the idea of rating stability
since there are consistently higher probabilities that a firm preserves its rating unchanged over the
next period.

We cannot simply compare investment and speculative grade firms to test our main hypothesi
because such a comparison can be confounded by differences in the characteristics between firms
in these two creditating categories. To address this issue, we follow the literature on treatment
effects estimation and focus predominantly on firms ktgust above and just below the
investment grade cuff (i.e. on firms with BBB and BB+ ratings with S&P)Economic theory
suggests that across this threshold firms have similar fundamentals and therefore exhibit similar
credit risk as well as capitairacture determinants. Thereforgfoaus on this cubff provides an
identification opportunity for estimating theeatment effecof being locatequst abovethe cut
off on the outcome variable, which is the number of years that a firm waits befognzhés
leverage beyond some arbitrary threshold. This strategy to large extent mitigates the problem of
endogeneity between credit ratings and choice of leverage, when coupled with propensity score
matching for receiving treatment and appropriate asseghwf counterfactuals. To the best of our
knowledge, we are the first to introduce the estimation of treatment effects for survival data to deal

with an issue in finance.

®Discussions of the estimation of treatment effects for survival data are foRathitzky and Robins,
2006; Vittinghoff, Glidden, Shiboski and McCulloch, 2012; Bai, Tsaitisd OO6 Br i en, 2013.
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Our treatment effect estimation methodology is different in three main aspeutshiab of
Chernenko and Sunderam (2012) where they use the treatment effect to show the existence of
market segmentation across investment and speculative grade firms. First, we match firms across
the investmengrade cuff not based on similarity in fin-level characteristics, but rather based
on every firmés propensity to receive the tr
Wahba, 2002). Based on the related literature of program evaluation (Rosenbaum and Rubin, 1893;
Hirano, Imbens and Riddeé2003; Guo and Fraser, 2015), this should provide more reliable results
for causality inference than simple characteristic matching. Second, we not only use a matched
sample to increase the soundness of the comparison, but we also account for possible
disoontinuities in treatment and control samples by generating comparable counterfactuals using
Weighted RegressieAdjusted (WRA) estimators. Third, since our outcome of interest is survival,
we account for possible censoring and missing data using clagsiwatulata censoring
adjustments.

Despite the mostly arbitrary nature of the investrggate cuoff and our use of the propensity
score matching strategy, concerns may still remain about the effect of unobserved variables on our
results. There may b@me unobserved determinants that are only known to the rating agencies
and may affect the assignment of firms across the investgnadé cubff. Although we cannot
perfectly rule out the impact of possible unobservables, we provide two additional etk@amsina
to address this concern. First, we argue that if the relationship between rating stability and capital
structure stability exists, it should not be confined to the narrow band just above and below the
investment grade cwiff. Thus, we use hazard megsions to examine the effect on capital
structure stability from any improvement in crediting quality overthe whole spectrum of
ratings.

Second,we argue that our results should hold with observhbked modefienerated
counterfactuals. The idealte is that a test that compares treatment firms with rgededrated
observablébased counterfactuals should fail to produce our primary rabtitis assignment of
firms across the cudff is influenced by CRAspecific unobservable$Ve show that our mailts
are robust to this consideration using different estimation methods that include the Regression
Adjustment (RA), Weighted Regression Adjustment (WRMKyerseProbability Weighting
(IPW), and InverseéProbabilityWeighted Regression Adjustment (IPWRA)
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We find that while firms in higher rating classes have more persistent transition probabilities
and thus more stable credit ratings over time, they also have largely more stable leverage ratios.
Matched firms just above the investment grade thresholdtamaitheir leverage stability 3.67
years longer compared to their speculative grade counterparts, considering a threshold of a 50%
change in leverage. Extending our study across all eratility classes using hazard regressions
conditional on a set of gariates from the capital structure and credit risk literatures, we show that
each standard deviation improvement in rating quality (i.e. four notches) results in more than a
70% reduction in the hazard rates of leveregg® changes. Furthermore, theeeff of credi
rating quality on increased leverage stability is much higher than the effect of any other
determinant.

We use a number of strategies to test our second hypothesis. First, we test if rated firms have
more stable leverage ratios over time paned to notated firms. Second, we investigate whether
individual firms with periods of rated and nAa@tted regimes have significantly more stable
leverage ratios during their rated periods. Finally, we examine whether the probability of leverage
ratio dhanges above any given threshold for rated firms is lower than that of the matchate ot
firms.

To conduct these examinations, we first replicate the portfolio formation method of Lemmon,
Roberts and Zender (2008) and show that a stable leveragm patteore dominant for the rated
sample. We then introduce an alternative strategy to study whether rated firms have more stable
leverage ratios than noated firms. For that we borrow from the literature of program evaluation
where no basis for a natliexperiment is available. Since in this setting there is no-cleacut
off between the treatment and control samples, we match rated aradatbfirms based on their
propensity to have credit ratings using the sophisticated method of Dehejia anal (2@0®) and
report how the application of a treatment (i.e. having credit ratings) to one group of firms stabilizes
their leverage ratios over time. While causal inference in this sample is not as strong as for the
tests of the main hypothesis due to #fect of unobserved determinants, a propensity score
matching makes the two samples largely comparable. Using a formal survival analysis on the
matched samples, we find that rated firms change their leverage ratios less tretachitms
and that thidifference becomes larger at higher leverage variation thresholds. Controlling for
firm, macroeconomic and industry effects, we show that rated firms minimize leverage

fluctuations as having a credit rating reduces hazard rates by almost 20%. We fudiérost
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the treatment effect of being rated increases the number of years in which the firm maintains a
stable leverage policy. Using different matching methods and therefore different numbers of
control and treatment firms in each setting, our resultsysiobustly that credit ratings have a
significant impact on leverage stability. For example, we document that rated firms delay leverage
changes of more than 50% by almost 9 years more compared to thetatbtounterparts in
clustermatched samples.

In a set of identification strategies designed to rule out the endogeneity effect, we document
that starting (or stopping) of credit ratings reports has a significant influence on the future evolution
of leverage ratios. Firms that begin to have credit gatiend to maintain more stable leverage
ratios in the rated periods, while firms whose credit ratings are discontinued tend to exhibit less
stable leverage ratios in the srated periods. Our results are robust to the inclusion or exclusion
of zeroleverage firms (as suggested by Lemmon, Roberts and Zender, 2008; DeAngelo and Roll,
2015).

We also introduce an alternative to survival tests by measuring the fluctuations of leverage
ratios over time across different thresholds. This new test is motivat@gdssible shortcoming
of survival analyses. As a firm crosses a leverage threshold for the first time, its future leverage
fluctuations are no longer under study using a survival analysis setting. In our alternative test, we
retain firms in the samplever the whole study period regardless of how many times a firm crosses
different leverage thresholds. We then calculate the probability of fluctuations across different
thresholds for the whole sample at any given point in time. We show that rated fichie teave
fewer fluctuations in their leverage ratios over short and long horizons and across different
thresholds than neatited firms. This implies that the leveraggio stability in rated firms is not
merely a longrun effect but is a pervasive bel@that extends over both short and long horizons.

Finally, we address whether the additional leverage stability for rated firms is due to active
management. Based on active net debt and equity issuance portfolios, we document that rated firms
have a grater tendency to maintain stable leverages and that active leverage management is
influenced by the existence or absence of credit ratings. This result leads to the inference that the
stability and convergence patterns in the rated andated firm samms are in fact due to
differences in active management.

This paper makes a number of important contributions to the existing literature. First, we extend

the creditrating targets literature (Hovakimian, Kayhan and Titman, 2009 a, b; Graham and
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Harvey, 20Q; Kisgen, 2009; Altman and Rijken, 2004, Nickell, Perraudin and Varotto, 2000), and
the literature on the relationship between credit ratings and capital structures by documenting that
creditrating stability induces leverage stability. Our results sugtps the interdependence of
leverage ratios and credit ratings not only influences the amount of debt in every period, but also
the evolution of and variations in leverage ratios over long periods of time.

Our second contribution addresses a recengeéetdealing with the stability phenomenon by
DeAngelo and Roll (2015) that the reliance on firm fixed effects and formation of quartile
portfolios as indicators of leverage stability by Lemon, Roberts and Zender (2008) are problematic
since these methodmies cannot account for shaerm leverage variations. We demonstrate that
a survival analysis setting with its high sensitivity to stierin leverage fluctuations can be an
appropriate alternative for exploring such stability. Furthermore, our imoade test for the
measurement of the probability of leverage fluctuations is another alternative for such
measurements.

Third, our empirical methodology which provides a setting for the estimation of treatment
effects with survival data using matching assignment of counterfactuals adds to the literature
on the use of treatment effect evaluations in finance (Villalonga 2000; Malmendier and Tate, 2009;
Campello, Graham, and Harvey 2010; Chernenko and Sunderam, 2012).

Fourth, by studying the relationshipstween different rating categories and having a credit
rating on the financing and capital structure behaviors of firms over time, we contribute to the
literature on the regulating role that ratings play in capital markets. In this regard, we aldo exten
the literature on market segmentation by showing that segmentation across investment and
speculative grade categories leads to differential cagtitatture behaviors over time.

The remainder of this paper is organized as follows: Se2tibdescribeshe sample and data.
Section2.3 provides evidence on the stability of rating classes. Sezdatudies the relationship
between the stability of rating classes and leverage stability using samples of firms with ratings
just above and just below investnt grade. Sectio.5 studies the second hypothesis, and
compares the stability of capital structures across rated awdtedtfirms. Sectio@.6 concludes

the paper.
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2.2 SAMPLEAND DATA
The initial sample consists of all COMPUSTAT firms drawn from pleriod of 1985 to 2012

from which we remove all financial firms (SIC codes 6000 to 6999)he beginning year
corresponds with the year that crediting reports commenced for a considerable number of firms.
Our choice of an annual frequency is to nim consistency with the use of annual datasets in the
debate about leverage stability (specificallgmmon, Roberts and Zend@008; DeAngelo and
Roll, 2015). Outliers are also eliminated by removing the top and bottom 0.1% of this initial sample
basedon their market and book leverage observations.

The full sample is divided into noated and rated firms where nated firms are those with
no credit ratings reported by S&P at any point of time orteomporary length of time during our
sample perid. COMPUSTAT is our source for S&P credit ratings for the {@rgn bonds and
other financial and accounting information for our sample firms. Since the S&P ratings are
reported mostly on a monthly basis and our data frequency is annual, the assigheaticrgdor
each firm for each fiscal year is based on th
For measuring credrating changes, we convert the ratings into a numeric format between 1 and
24, with AAA as 1, AMsas?2d@siHotehkissaStr@mbergraddi Smith, wi t |
2014).

Before proceeding to the empirical results, we examine the summary statistics for the variables
for each of the three samples (rated;naséd and combined). Tal?el shows that rated firms are,
onaverage, larger and more volatile in terms of cash flows. They also have higher average sales,

profitability, tangible assets and book and market leverage ratios.

[Please insert Table2.1 about here]

2.3 THE STABILITY OF CREDIT-RATING CLASSES
To test the rain hypothesis of the paper that rating stability results in leverage stability, we first

need to investigate whether crerting classes are stable over time, and whether geddig
stability declines with lower credrating quality. To examine th&tability of rating classes, we

4 Based on untabulated results, we obtain similar results when the sample is confined to thesthfirms

data for at least ten years on book assets during our sample period. All untabulated results are reported in
an internet appendikat is available from the authors of this paper.

5 We obtain similar untabulated results whea assign an annual rating measure by using fiscal year
averages of monthly numerical rating equivalents for each firm. This is primarily due to our study
condtioning largely on the existence of a rating, and not the specific rating itself.
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apply the portfolio formation method of Lemmon, Roberts and Zender (2008) to the S&P credit
ratings for firms. Specifically, we construct quartiles of sample firms based on their relative credit
ratings in each base year ntiithe base year is 2012, and then measure the average credit ratings
of the firms in each quartile over the next 2 gears from each base year. We then take the
calendatyear averages of these average credit ratings for each quartile. The uppef panek

2.1 shows that the rating quartiles are highly stable over-gea0 period. The average rating
improves over time for the lowest rated quartile (line with triangles) and deteriorates for the highest
and second to highest rated quartiles (cumwviéls squares and dots). The average ratings hardly
change for the second to lowest rated quartiles (curve with asterisks). The convergence is largely
a result of this differential deterioration and improvement in credit ratings over time, especially
whenthe highest rated (curve with squares) deteriorates the most and the lowest rated quartile
(curve with triangles) improves the most.

Based on the numerical cred#ting equivalentsHotchkiss, Stromberg and Smitk014), the
deterioration in the highesated quartile is about 2 notches. This moves the average rating of 5
(A+) to 7 (A-) for this quartileover 27 years. Deterioration in the crediting of the second
highest rated quartile is similar, with the equivalent average rating declining froBB3-JBo 10
(BBB-) over 27 years. The crediting improvement for the lowest rated quartile is almost one
notch from an average of 13 (BBo 14 (B+). Since convergence generally is slight, there is little
change in a firmds eriad This findimglisxesstenmt with the fandingxd vy e a
of Alp (2013) that investment grade ratings tightened and speculative grade ratings loosened over
the period of 1985 to 2002, and that this drop was followed by another drop of 1.5 notches between
2002 awl 2007.

To account for possible attrition effects, we construct an alternative sample of firms with at
least 20 years of observations. Based on the plots of the average ratings for each quartile over each
of the 27 years reported in the lower panel ofuFégR2.1, we observe almost a nexistent
transitory (converging) component. A deterioration of about 2 notches occurs over 27 years for
each of the categories in a similar fashion, while each rating class remains persistent over time.
Considering both paats together suggests that average ratings are highly stable over long periods
of time. This finding is also consistent with the findings of Baghai, Servaes, and Tamayo (2014)
that average ratings declined by three notches from 1985 to &@9controllng for firm

characteristics due to the increasing conservatism of rating agencies.
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[Please insert Figure2.1 about here]

To further explore how ratings evolve over time, we measure the magnitude and test the
significance of the differences in mean ratibgsnveen event years 0 and 10, 10 and 20, and 0 and
20. The results for the total sample and the sample of firms with at least 20 annual observations
are reported in Panels A and B, respectively, of TalZleThe improvements in the credit ratings
of low and medium rated firms (negative sign) and the deteriorations in the ratings of high and
very highly rated firms (positive sign) is evident in Panel A. However, the rating deteriorations are
generally more significant than the improvements, consistentgthindings of Alp (2013). As
reported in Panel B, the general deterioration in ratings across all four quartiles is significant. This
shows that although the relative position of different rating groups is largely stable, there is a
significant differece in the base year 0 rating classes going forward. Therefore, stability is chiefly
a result of a similar magnitude of deterioration (or improvement) across the different rating
guartiles.

[Please insert Table2.2 about here]

The notion of creditating dability is further supported by investigating a typical rating
transition matrix. For exampleMo ody 6 s Rat i ng Tr WsreportediroFigureMat r i x
2.2 for probabilities over -year intervals in 2007. The diagonal of this matrix reports thehmu
higher probabilities that a firm preserves its credit rating unchanged in the next period (i.e. next
year). Furthermore, the probabilities located on the diagonal decline almost monotonically with a
decrease in the crediting class. For example, am@rated firm has a 89% likelihood that it will
preserve its credit rating in the next period, while this likelihood for a Baal, Bal, Caal,-@nd Ca
firm is 75%, 65%, 59% and 35%, respectively. We discuss the possible reasons for this
observation later ithe paper.

[Please insert Figure2.2 about here]

5Fr om Mo o d y ltp:/vwwe.imadysaealytics.com/~/media/brochures/crestiearchrisk-
measurement/quantatimesight/credittransitionmodel/introductoryarticle-credittransitionmodel.ashx
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2.4 DOESCREDIT-RATING STABILITY RESULTIN LEVERAGE-RATIO
STABILITY?

2.4.1 Empirical Methodology
Building on the result of the previous section that creating stability exists in the long run,

we now formallyt est our main hypothesis of whether a
ratings results in higher leverage stability. In preparation for that examination, we first explain our
empirical strategy, possible limitations to causal interpretationsppeapsolutions, econometric
model set up and specification methods.

An important econometric problem that needs to be addressed when investigating the effects of
creditrating stability on leverage stability is that a simple comparison of leveragktgiatrioss
different rating classes (e.g. investment grade versus speculative grade) can be methodologically
problematic. Such a comparison can be confounded by considerable endogeneity between the
credit ratings and corporate capital structures. Thegardoty between credit ratings and leverage
ratios stems from two main sources: (1) Seliection of firms into the different rating classes
arising from the possibility that higheated firms may have entirely different fundamentals from
lower-rated fims; and (2) the omitted variable problem since unobserved determinants may affect
both leverage and crediating decisions concurrently.

To address these concerns, we employ an econometric approach to measure the treatment effect
by matching firms jusabove and just below the investmgnade cubff (i.e., firms with S&P
credit ratings in the narrow band of BBBnd BB+). In our setup, firms that are assigned to the
lowest (just) investmergrade class are in theeatmentsample, and those just beldke cutoff
(just speculativegrade) are in theontrolsample. As an outcome, we expect to detect more stable
leverage ratios for the matched firms located just above the invesgnaeiat cLHoff.

The first concermbout the characteristics of firmssagied across the investment gradeafiit
is that a matching method based on observables may fail to captpoetant unobserved
determinants. While the selection of different observables as well as a robust matching method is
effective, the origin of th cutoffs themselves can mitigate further concerns. Fons (2004) and
Chernenko and Sunderam (2012) report no significant differences in firm fundamentals above and
below the investmergrade cuo f f . Wh at f ispeputativegradsd ihna sf aleotn gi b e
source of debate and confusion. Chernenko and Sunderam (2011) refer to this situation as the
Amuddl ed originso ofoffhelnnevdet mOB0OOgr avcdhe nc u te
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applying restrictions -gmnad é cbybiancidanstitytons, caf nsp
serious policy limitation was the definition of such assets and what delineated speculative from

i nvest ment grade bonds. By 1938, Moratetl pads wa s
are not #Adi st ihiscugyestdthasaptkecthudshmlt that @ividesTnvestment from
speculative grade there are no material fundamental differences in firm observables across the cut

off. We argue that this historic concept still applies, and is corroborated by argumeiintsliagd

of noise and inertia in crediaiting assignments by the rating agencies.

The noise and inertia arguments in creditng assignments suggest that although credit ratings
should contain informati on ab dgalstructare ffraferentéss cr e
they are subject to errors, delays and-assignments. That being the case, one should be able to
match firms across rating thresholds so that the matched firms are sufficiently similar in every
fundamental respect. We now erplaon these two arguments.

Convincing evidence for the inertia argument is provided by Altman and Rijken (2004) and
Cantor and Mann (2006). Altman and Rijken (2004) discuss that¢creglit i ng agenci es
are slow in adjusting their crediating asggnments primarily due to the fact that they consider
ratings as reflecting longerm default probabilities. These deviations between what ratings
indicate and what the actual credit quality of the firms are implies that the invegfradatcut
off used ly the rating agencies can be a very imprecise delineator of the credit quality of firms
above and below this cuafff. Cantor and Mann (2006) corroborate this argument by showing that
CRAs have to tradeff the accuracy of ratings they assign versus thalgyaof these ratings.

Altman and Kao (1992) show that CRA adjustments in credit ratings are mostly done patrtially.

There are additional reasons to believe that rating assignments are noisy. As argued by
Chernenko and Sunderam (2012), the organizdtstnacture of CRAs can lead to crediting
noi se. For exampl e, Moodyds has separate dep
speculative grade credits. The limits of information flow and conflicts of interests in such an
organizational structurean affect the relative quality of rating assignments. The accuracy of
creditrating outlooksas precursors for possible changes in credit ratings further supports the noise
argument. Cantor and Hamilton (2005) show that firms with positive outlooks tafalue same
frequency as firms with a oneotch better ratingverthe 1992 005 per i od. Moody 06 s
ratings of issuers one notch higher (lower) for positive (negative) outlooks in order to assess its

quality of rating assignments versus histaridefault rates. In this regard, firms just below the
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investment grade cutff (BB+) with positive outlooks should have at least the same rating quality
as firms above the catff (BBB-). Finally, conflicts of interest in CRAs and imprecision in the
modek that they use to determine credit quality also add to the noise in credit ratings (e.g., Bolton,
Freixax and Shapiro, 2012),

2.4.1.1Estimation Method for the Treatment Effects for the Survival Data
The above argument about the similarity in firm fundamentatssa the investment grade cut

off provides an interesting opportunity for studying the causal effects of betterratautit status
on capitalstructure stability, since assignment of firms just above th@ftwan be arguably
considered as being exagris. In this setting, the outcome variable of interest is the number of
years it takes for a firm to change its leverage ratio more than some arbitrary threshold, e.g. 10%,
20% or 50%, compared to its i nistrivddutcdmesyr eaxrsag e .
a result of the treatment, which is being locatestl abovehe investment grade coff as opposed
to being |l ocated just below it. This answers
for a Atreat ment oOageratio abové somecatbigrarygtteesholt scompared/te a
Acontrol o firm?o

There are still remaining concerns about the matching of firms across th#. clile first
problem is that we need to have cleswugh counterfactuals to each treatment observatio
Suppose, for example, that assignment to theijwsistmenigrade category is still influenced by
a set of covariate®, whose effects are not yet perfectly exhausted by noise or inertia. For
simplicity, let us assume that the matéixcontains only one single covariate, the filewel
volatility. In this regard, firms with higher volatility are more likely to fall belthe cutoff and
vice versa. As long as firms above and below theoffuhave comparable volatilities, we can
safely estimate the treatment effects. Since there may be situations when no firms with comparable
volatilities below the cubff can be foundthe minimum volatility in the control sample may
correspond only to the medium volatilities in the treatment sample. Thus, we need to appropriately
account for limitations in inference due to missing data, or as it is called in the literature, the
censoriig problem. We use a set of observables from the literature of capital structure (Parsons
and Titman, 2008) and credit risk (Leland and Toft, 1996; Duffie and Singleton, 2003}t¢b
the firms just above and just below the-offt This matching is donesing propensity scores
estimated using a multivariate Logit specification (Cameron and Trivedi, ZD@&)matching is

based on the initial observations of each firm in our sample. For every sample firm, we determine
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the first observation in the sample aheén keep only those with the initial rating of BB&nd
BB+ and then find matches for the two samples based on the aforementioned set of observables.
Another aspect of the censoring problem is that firms in either sample may have missing
observations iIohave no events during the study period. To address this concern we use weight
adjusted censoring estimators. An assumption behind this method is that the time to censoring is
subject to the following three assumptions: (a) censoring is random, (bjr&daticensoring
comes from a known distribution, and (c) the treatment level does not affect the censoring time.
Since the censoring in our sample comes mostly from the coverage by the database (Compustat/
Capital 1Q), we can appropriately proceed asefabove three assumptions hold.
Now we discuss how the time to event (survival time) is estimated using the random censoring
determinantp , and a treatment indicator dumrhyhat equals 1 if the observation comes from
the treatment sample and zero otherwlset us denote the time to event (i.e., the change of
leverage above some arbitrary threshold) for an investment grade firnmérgpn and a
speculativegrade firm (control) wittdb ando . These potential outcomes can be censored or not.

More formally:

‘ (2.1)
0O 00 O Op O O
The potential outcome conditional on knowihgan be expressed as:
0o p to fto (2.2)

Our main estimator in this paper is the Weighted Regression Adjustment (WRA). To test the
robustness of our results to the influenceadgible counterfactuals, we also replicate our studies
using alternative estimators including Regression Adjustment (R#)erseProbability
Weighting (PW) and Inversé°robabilityWeighted Regression Adjustment (IPWRA). The WRA
estimators are obtainethrough a fowstep procedure described below. In the first step, we
estimates where: ha are covariates and related parameters, respectively, assuming that the time
to-censoring distribution i 6 s:hs . In the second step, we estimate the parameters of a
parametric survivatime model, denoted Hy for each of the treatment levelsn 1ip where

the survival time distribution is denoted Yoot . Here,cdenotes the matrix of covariates
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(i.e., the factors that lead to longer or shorter waiting times until the threshold change in the
leveragp ratios)] captures the contribution of each of these covariates to the waiting time while
T indicates whether the sample is derived from investment grade or speculative grade famas.
estimated using the Weighted Maximum LikelihopfML) method, where weights are the
inverse of the estimated probabilities of no censoring, or:

P
p "00shs
Next, we need to estimate the expected survival #1©8 fzft ), usingr and the
distribution & @8fft hthat shows the possible outcome means (POM) for the treatment effect.

] (2.3)

Finally, we can estimate the average treatment effects (ATE) by comparing the estimated POMs.
Specifically, ATE can be estimated using a set of simultaneous equaton Newey (1984)
and Wooldridge (2010):

UB 1 06 wht ph 0 M 0"YO T (2.4)

The ATET is estimated by:

o'ﬂ T 00 wht ph 0 OYO m (2.5)

We also create alternative counterfactual samples with different models of the IRW, RA, IPW,
and IPWRA methods. These methods create mgeleérated counterfactual observations based
on a select set of observablaghe treatment and control samples. We argue that if our primary
results are influenced by the effects of any unobserved determinants, then similar tests that
compare the treatment sample with counterfactual observations created using only observables
should not confirm our main findings. Using all these alternative methods, we find that our results
which are only tabulated using the IRW method, are almost identically replicated using the model
generated counterfactuals. Based on these findings, we daihi@nour econometric approach

minimizes any concerns regarditig influence of unobservable variables.
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2.4.2 Resultsfor the Treatment Effectsfor Survival Data
In table2.3, we reporthe average treatment effect (ATE) and average treatment effect for the

treated (ATT) across the investment gradeagfjtwhere the treated and control samples are the
ones just above and just below the-cfitpoint (BBB- and BB+), respectively. The ATE and ATT

are reported in the first and second rows, respectively, of gsergl (50, 20 and 10 percent
thresholds). Theotentialoutcome means (POM) are reported in the fifth column. As expected
for the main hypothesis, there is a large and significant difference across firms above and below
the investment grade coff in terms of their leverage stability. In the first panel, the average time

to change leverage by more than the 50% threshold for a firm just above the investment grade cut
off is 3.55 years longer than the 9.15 years for a firm just below the investment gnade. T
importance of this effect can be understood by examining the ratio of the average treatment effect
to the potential outcome means. In this case, when all firms are located just above the 50%
threshold, the time to the first cross above the 50% thre$aitddby almost 39% relative to the

case when all firms are located just below the 50% threshold.

The second row confirms this finding when the average treatment on treated (ATT) is
considered (i.e. only the treatment on the just investgiette firmsis taken into account). For
firms that are located just above the threshold, it takes 3.67 years longer to cross the 50% threshold
at least once, compared to firms that are located below the 50% threshold. A similar leverage
stabilizing effect in responge rating quality above the threshold is prevalent for the 20% and
10% thresholds. Focusing on the ATT estimates, it takes 2.12 (1.88) years longer for firms just
above the investmeigfrade cuoff to cross the 20% (10%) leverage threshold, compareds fi
just below it. In contrast, it takes 7.13 (3.21) years for a firm located below the threshold to cross
these thresholds. In other words, being rated just above the investment giaffiéeadts to a 30%

(59%) increase in leverage stability based @20% (10%) leverage thresholds.

These results strongly confirm our main hypothesis by identifying a causal relation between
credit rating stability and the stability of leverage ratios over time, where the former influences the
latter. The large and sigicant magnitude of this effect implies that letegm credit rating targets
(Hovakimian, Kayhan and Titman, 2009) can largely influence how firms set their capital structure
decisions. Compared to the findings of Lemmon, Roberts and Zender (2008hding shows

that a sizeable portion of the leverage stability is induced by the tendency of firms to keep ratings

stable. Considering that a firmbs capital str
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even more than the conventional deterants (Lemmon, Roberts and Zender, 2008), our findings
imply that credirating considerations are one of the most important capital structure determinants
both crosssectional and across time.

[Please insert Table2.3 about here]

For illustrational prposes, we also compare the cumulative hazard and survival rates across
two samples graphicalip Figure 3. These graphs take the number of years until the first pass of
leverage above thresholds of 10%, 20% and 50% compared to the previous leveyageVeati
observe a considerable difference between the survival rates of the leverage ratios across the two
samples. Firms just above the-ofit threshold tend to have more stable leverage ratios across all
thresholds. The gap between just investment astcspeculative grade firms for both the survival
and cumulative hazard rates widens with the passage of time, and the difference in the survival
rates of the two samples is more pronounced at wider thresholds.

[Please insert Figure2.3 about here]

2.4.3 Evidencefrom a Parametric Hazard Model
We extend the above examinations to investigate the relationship between the stability-of credit

rating classes and leverage stability across the range of all different ratings. For this purpose, we

use a conditional lzard regression setting, where the covariates are selected from capital structure

and credit risk literatures and inclusharket leverage, profitability, tangibility, natural logarithms

of size and sales, total debt and cash flow volatiMie begin by sgcifying a population

distribution for the duration outcome (Wooldridge, 2010). This distribution can be specified

conditional on some covariates listed above. After this conditional distribution is specified, we can

estimate the parameters of interest] aspecially time to the firgiass event using Maximum

Likelihood Estimation (MLE) methods. The firpass event in this paper, as explained previously,

is when a firm changes its leverage by more than some arbitrary threshold (10%, 20% or 50%).
For this purpose, we use an exponential distribution with its-trmariant hazard rate, which

is referred to as the memelgss property (Cameron and Triverdi, 2005). In unreported results, we

obtain confirming results with three other distributions includingill, Gompertz and Gamma.

Our parametric regression model estimates the effect of these covariates on the hazard rate, where

negative estimates indicate reductions in the hazard rate (more stable leverage ratios).
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As discussed earlier, we expect thagher credit quality leads to higher leverage stability. The
credit rating variable is the numerical equi Vv:
ratings are assigned greater numbers &oichkiss, Stromberg and Smith (201We find that
the creditrating quality by itself explains the largest portion of the variations in leverage stability
and each notch improvement in the rating adds one unit to the numerical measure. Thus, if a better
credit rating is associated with more stable lage ratios, we expect a negative and significant
relationship between the two.

The results summarized in Tal#2e! strongly support this expectation as the effect of credit
rating quality on the hazard functions is larger than for all other determifd&sight panel
reports results for the 50% leverage change threshold and the left panel for the 20% threshold. The
reduced number of observations is due to the sample that only includes rated firms. In the most
conservative case, a standard deviatiormrawpment in credit quality of 4.03 notches (for example
from BBB to A+) translates into a 81% (73%) reduction in the hazard rate in the univariate
regression (column 1). This translates into a 51% (51%) lower hazard rate based on the exponential
hazard digibution for a 50% (20%) threshold for the leverage change. Results clearly support the
importance of creditating quality and the significance of the association of rating quality with
leverage stability. These results also confirm our findings inpileeious section that an
assignment just above the investment gradeffutan lengthen leverage stability.

[Please insert Table2.4 about here]

2.5 LEVERAGE STABILITY ACROSSRATED AND NOT-RATED FIRMS
In this section, we investigate the complementarolhygsis that rated firms tend to have more

stable capital structures over time compared teraietd firms. This is expected if ratings are a
leveragestabilizing motivation. This leads to tests of three specific predictions.

First, we expect that ratenlrhs wait more years before changing their leverage above any given
threshold compared to a sample of matchedaietd firms after controlling for other firspecific,
industryspecific and macroeconomic variables. Second, we expect that firms withspefrrated
and notrated regimes exhibit more leverage stability in their rated regimes. Finally, if rated firms
are more cautious about changing their leverage ratios, they will change their leverage ratios less
frequently or by smaller amounts for anye time period. In other words, the more stable pattern

should not be confined to only longer tiframes or depend on any process of raa&ing. Thus,
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rated firms should show fewer tendencies to cross various arbitrary leverage thresholds than not
ratedfirms, where the thresholds are defined as the differences between leverage ratios in two
different periods. Thus, if our complementary hypothesis cannot be rejected, any leverage stability
difference across the two samples has to persist over bothaottt@stl long runs.

In the following sections, we start by a simple comparison of rated afrdtedtfirms in terms
of their leverage stability using the portfolio formation methodlethmon, Roberts and Zender
(2008) Since this method cannot address émdogeneity issue and is useful only in showing
associations, we continue our examination with a more formal investigation of the causal effect

across rated and nosted samples using a propensity score matching method.

2.5.1 Evolution of Leverage RatiosacrossRated and Not-rated Firms
We start by examining the existence of stable patterns in leverage ratios by applying the method

of Lemmon,Roberts and Zendgf008) to a crossection of rated and noated firms. The
methodology is as follows: first, werim four quartiles of firms with very high, high, medium and

low leverage ratios in each calendar year by ranking firms based on their actual leverages. We call
the year of sorting and grouping the fithst artin
paper. Second, we compute the average leverage ratios for firms in each quartile over the next 27
years (always ending with year 2013) assuming no subsequent rebalancing of the membership in
each quartile (except for firms no longer in our sampletadiem attrition). Third, we repeat these

two steps for each subsequent year in our dataset until the base year is 2012. Finally, we compute
the average leverage ratio for each quartile for each calendar year.

The average market and book leverage ratio= 20 years based on this methodology are
depicted in the upper and lower panels of Fiduie respectively. The lethand side (LHS) and
right-hand side (RHS) of both panels are for the rated andated samples, respectively. The
graphs suggest ththe converging and stable leverage patterns for the combined sample are mixes
of the different timeseries behaviors for rated and -nated firms (particularly for market
leverage). The stable patterns are more dominant foatedsample and the corwging pattern

is more dominant for theot-ratedsample.

[Please insert Figure2.4 about here]

The converging pattern of the leverage ratios for theated firms reduces the variability of
the leverage ratios by almost four times over 27 years &2 (38% less 6% in Event Year 0)
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to as low as 8% (24% less 16% in Event Year 27). In contrast, the reduction in the variability of
leverage over time for the rated sample is reduced around two times from 47.73% (48% less 27%
in Event Year 0) to 22% (45%4ds 23% in Event Year 27). The same holds to a lesser extent for
book leveragé.While this result suggests that the evolution of leverage ratios can be influenced
by the existence of credit ratings, it cannot identify the causes of thessectissal dferences.
Lemmonet al.(2008) argue that a permanent and a converging factor should be present in capital
structure decisions since leverage portfolios follow both a stable and converging pattern. If such
is the case, then Panel A of Figid illustraes that rated firms are influenced largely by the
stable component while the a@tted firms are largely influenced by the transitory component.
One of the implications of the existence of a permanent component is that it largely influences
capital struatre tests (Hsiao, 2003) since regression models will yield inconsistent results due to
correlated errors terms. Thus, inconsistency may be a larger concern for rated firms.

A potential concern is that our results may be biased due to the effectstioihatiduced by
firms that exit the leverage portfolios over the years since formation. Another concern is that the
guartile paths shorten as the quartile formation year approaches 2012, since fewer years remain
for average taking and generating leveragiig. To address this potential concern, we construct
a sample of survived firms, which only includes firms with at least 20 annual observations. We
repeat the methodology applied above and plot the results in Panel B of EfjuFbese results
are simiar to those for the full samples, and their overall leverage paths are more stable and
relatively smoother. At the quartile formation year (Event Year 0), the distance between the highest
and lowest guartiles in the rated sample is larger (55% for thehiginyquartile vs. 12% for the
very low quartile) than for the corresponding quartiles in theratetd sample (36% vs. 14%).
However, the reduction in this distance is larger for theraieid sample at the end of thé"3@ar
at 50% than for the ratedmple at 37%. The book leverage graphs (lower figures) yields the same,
yet stronger, conclusion. This implies that the differentiation between the leverage ratios of rated
firms is larger than for netated firms and that this cressctional differencesirobust to the
passage of time. What contributes to this more stable and distinctive pattern is a question that we

address in the subsequent sections of this paper.

7 Unreported plots using the logit cargionapproactof Lemmon Roberts and Zend¢2008) produce qualitatively
similar results. These results are also robust to the inclusion or exclusion of zero leverage ratios
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To further investigate lorgun stability, we measure changes in market leverage faticasted
and notrated samples over 10 and 20 years using the following method. First, we compute the
average market leverages of each of the quartiles formed using the above method in event years 0,
10 and 20. Then we test the differences of the avéeageages between event years 0 and 10, 10
and 20 and 0 and 20. The results, which are reported in Panels A and B d? 5dbtehe rated
and notrated samples, respectively, support the notion that the leverages of rated firms tend to
remain more stabl The leverage ratio differences are significantly different from zero for only
one and two of the quartiles of rated firms at the end of the first 10 and 20 years, respectively. In
contrast, the differences are significant for all quartiles ofatetdfirms at the end of the first 10
and 20 years. While all of the significant differences for the quartiles of rated firms are equal to

2%, the significant differences for the quartiles oftrated firms vary betwee®% and 7%.
[Please insert Table2.5 about here]

2.5.2 Propensity Score Matching
While the endogeneity concerns in the main hypothesis are addressed by focusing on the

investmengrade cuoff and employing related statistical adjustments, there is no room for such

a method for testing the secongpbthesis. To mitigate these effects, however, we borrow from

the literature of program evaluation where assignment to a different program can be endogenous.
The wealth of related literature, particularly in development and labour economics, focuses mainly

on developing reliable Amatchingo met hods. Ar
when there is no ground for an experimental setting where treatment and control samples are only

di fferent at receiving a 0Ar @eatchentmand controksampies nt |,
based on their propensity to receive treat me
appropriately done, the propensgigorematched samples provide adequate statistical grounds for

the study of treatment effects (Rabaum and Rubin, 1983; Hirano, Imbens and Ridder, 2003;
Cameron and Trivedi, 2005; Cattaneo, Drukker and Holland, 2013). In our case, the treatment of
interest is assignment to a Ar at e d-tatecsfiamap | e, a
Consideing the rated sample as treated and the matched sample-rattettiirms as control

allows us to test the expectation that the rated firms should take longer periods before changing

their leverage ratios than the matchednadéd firms, across differematching methods.

27



We first match rated and noated firms based on a set of observables. For the set of
observables, we include leverage determinants (Parsons and Titman, 2008) anchtorgdit
determinants according t o iNgetwd 2003 thaKiMWidedrent h o d
value and idiosyncratic volatility. We use the matching algorithm in Dehejia and Wahba (2002),
which is based on propensity scores to acquire a rating (treatment) using a Logit model. In doing
so, we first sort data accang to the propensity scorg w . Then the observations are grouped
into strata in which the propensity scores of treated (rated) and controh{@ad) groups are close
enough. In each stratum, the ideal would be to have no significant differenbespropensity
scores between rated and-nated observations. However, if a significant difference exists, then
a finer grid is used within that stratum (Cameron and Trivedi, 2005). Any unmatched firms are
removed from the study, both in plotting the suaand hazard graphs and in reporting the related
treatment effects.

This matching method provides grounds for causal inference of the treatment (being rated) on
the variable of interest (leverage stability), although there are limitations to a caegaiatation
as well. The most important limitation of this method, compared to the method employed for the
main hypothesis, is that there may still be unobserved variables that determine assignment to the
Aratedo sampl e. Si n c eg id dssentiglly perfoenedsusing ybservaldes,e ma
we cannot rule out this possibility. Thus, while our results suggest large and significant effects on
the treatment sample, their interpretations have to be done with caution.

After the matching is done, wperform a variety of different statistical tests. First, we
investigate the effect of -Meyeesurvivgl graphs Welfatheg r ap h i
investigate how fibeing ratedod contributes to
determinants using conditional hazard models and show that being rated is the single most
important determinant of higher leverage stability. We then formally estimate the treatment effect
(being rated) on leverage stability using the above mentionedhimgitmethod of Dehejia and
Wahba (2002), and report the number of additional years a firm waits before changing its leverage
above different thresholds when assigned to the rated category. In the next set of studies, we
compare the probabilities of changes$everage for individual firms during their rated versus not
rated periods using a homeade unconditional test of leverage fluctuations. Finally, we provide
evidence that the stability in leverage ratios is actively managed and in fact this management

more crucial in the sample of rated firms.
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2.5.2.1Survival Analysis
We measure changes in the leverage ratios of the sample firmgear intervals extending

over a 27 year period. To study leverage behavior, we measure the probability that a firm passes a
certain leverage threshold (i.e., arbitrarily chosen thresholds of 10%, 20% and 50% above or below
its current leverage ratio in absolute value) in any given year and record the first time any of these
thresholds are crossed as the event time. We relcese firstpass times for the two samples of

rated and netated firms. Since our database is annual, this translates into the number of years
prior to the crossing of each of the three leverage thresholds. Our data in some cases is censored
(a ncevent) lecause a firm crosses none of the above thresholds during the available years of
observation Cameron and Trivedi, 2005We compare the hazard function and survival rates
across rated and nadted firms using thé&lelsori Aalen cumulative hazard and Kapidneier

survival function estimates across different leverage thresholds in Figure 5.

Figure 5 reports the estimates from survival and hazard functions across different leverage
thresholds. The Left panel reports hazard function estimates and the rightgmorts survival
function estimates. Upper, mid and bottom graphs use 50%, 20% and 10% leverage thresholds
respectively. Solid blue curves are for rated firms and the dashed red curves aredtmdhintms.

This figure shows the important differendesthe hazard and survival rates across these two
samples. In Panel A, rated firms have visibly lower hazard estimates and the difference for this
measure between the two samples widens over time. After 27 years, the survival rate of the rated
sample is Enost 89%, whereas the survival rate of the-navéd sample is roughly 82%. The
hazard rates are in general very low, especially for the rated firms. Even after almost three decades,
only 11% (18%) of the rated (noated) firms have ever changed theidimge ratios beyond 50%

in a given year. Based on Panel B, the difference between the rated aatedatample also
continues over 27 years at the 20% threshold. The survival rate for rated firms is 10% higher (35%)
after 27 years compared to fratedfirms (25%). These results are noteworthy since the lower
propensity to change leverage in the rated sample provides support for the hypothesis that rated
firms tend to surpass leverage thresholds less frequently. We note that this observation does not
provide causal inference but helps to identify the mechanism on which such a test is subsequently
built. We further investigate the causal effect of ratings on leverage stability in later tests.

[Please insert Figure2.5 about here]
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Same inferences areaivn from the mid panel. At a 20% leverage threshold level, rated firms
have consistently longer survival rates and lower hazard functions over the 27 years examined
herein. However, the magnitude of hazard is incredsedboth samples. In 27 years, the
cumulative hazard estimate for rated firms is less than 1 while it reaches 1.3 in fa¢edot
sample. The hazard rates increase further for both samptestwo bottom panels (Panels E and
F). The striking difference between this panel and the othéne switch in the position of rated
and notrated firms after the first 19 years, which widens thereafter until the year 27. At a 10%
leverage threshold, there are horizons at which rated firms tend to diverge more thatecdhot
firms. Overall, we conclde that rated firms appear to be more cautious about material leverage
variations compared to noated firms and that this tendency becomes particularly important as

the leverage threshold increases.

2.5.2.2The Treatment Effects of being Rated on Leverage Staliy
We estimate the average treatment effect using the different methods of nearest neighbor,

stratification and kernel matching. For each method, we report standard erressairstits using
analytical and bootstrapping methods in Tab& The outcme variable here is whether the
market leverage crosses upper or lower thresholds with 10, 20 and 50 percent differences from its
current leverage ratio over each of the next 20 years. The first time that a leverage ratio crosses
any of these thresholdsiiecorded as the event year. We also note that the stratification method
can, arguably, yield the more reliable estimates of the average treatment effect on the treated. The
reason is that about 17% of our sample firms are rated and are better repiassntezstrata.

[Please insert Table2.6 about here]

As Table2.6 shows, rated firms tend to be more stable tharatet firms, and all of the
differences are highly significaatross all three matching methods. This effect is much larger as
the leveage thresholds widen from 10% to 50%. For example, rated firms tend to cross the 10%
thresholds on average 1.4 years later tharratetl firms based on the stratification matching
results. Rated firms tend to cross the 50% threshold 9.2 years lateheframotrated matched
firms. All the differences in the leverage stability durations are highly significant. These stability

differences further corroborate the association of being rated with the duration of leverage stability.
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2.5.3 Effect of Being Rated m Leveragestability Duration
We extend the above analyses by investigating what factors lengthen the duration of leverage

stability. Table2.7 lists the key variables that could influence the duration of leverage stability and
their expected directionaimpacts. While this table reports the results of an exponential hazard
function that assumes that the survival rate is constant, we obtain similar untabulated results using
three additional hazard distributions (Weibull, Gompertz, and Cox PH). The ratedydisna
binary variable that equals one if a firm reports a credit rating and zero otherwise. We note that
rated firms are generally larger, with more sales and larger leverage ratios. To account for
multicollinearity, we orthogonalize the rated dummy dnelse four variables using a modified
GramSchmidt procedure (Golub and Van Loan, 1996). For ease of interpretation, all variables
with the exception of the dummies are standardized.

[Please insert Table2.7 about here]

The left panel in Tabl@.7 studies cases where leverage diverges more than 50% from its past
lags and the right panel repeats the same examination for a 20% divergence. Being rated, as column
1 in the first panel shows, is associated with a 26% reduction in the hazard coefficient. With an
exponential distribution, this translates intoa2T¥( p ¢ p breduction in the hazard rate.

Being rated also elongates leverage stability with a 20% threshold. Column 1 in the right panel
shows that being rated is associated with a 14% lowerdeste Q8 p p 1 EBThe second
column includes other firmpecific determinants including market leverage, profitability,
tangibility, natural logarithms of size and sales, total debt and cash flow volatility. Rating still
largely and significantlyeduces the hazard ratio. Moreover, this column documents that larger
firms and firms with more cash flow volatility tend to have lower leverage stability durations, and
that larger firms with higher sales, profitability and asset tangibility tend tolbager leverage
stability durations. The third and fourth columns include additional control variables including
collateral, capital expenditures and initial market leverage.

The largest effect on leverage stability comes from market leverage. Takinghasie
conservative estimate (fourth column), a one standard deviation increase in market leverage leads
to a 42% (51%) increase in the hazard rate using an exponential distribution with 50% (20%)
threshold. For each of the other specifications, a one sthddeaation increase in market leverage
leads to a larger increase in the hazard rate. Size and credit ratings are the largest contributors to

the reduction of the hazard rate. Based on the fourth column, a standard deviation increase in size
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reduces théazard rate by 52% (27%) while having a credit rating reduces the hazard rate by 21%
(10%) in the left (right) panel.

2.5.4 Leverageratio Stability of Firms with Ratings Starts or Stops
In this section, we examine if and how leveragio stability changewhen a firm starts or

stops having a credit rating. We test if leverage fluctuation behavior is different for firms that have
sufficient observations in which they were with and without a credit rating during our test period.
Thus, firms are retained fthis test if they have at least 18 consecutive (annual) observations, at
least seven consecutive observations in both their rated and in theatettegimes, and the ratio
of observations in the rated period to the unrated period is between 0.4.and 0.6

Using this sample, we calculate the level of fluctuations above the thresholds of 5, 10, 20, 30
and 50 percent of their former lags, where the lags vary between 5 and 10. Based on the results
reported in Table.8, we observe that market leverage fliations are significantly different
bet ween a f i rratédperiods ane dcrossmltperiods tand thresholds. We conclude
that leverage fluctuations decrease (increase) for firms after agencies commence (stop) to report

credit ratings on thes#iins.
[Please insert Table2.8 about here]

2.5.5 Fluctuations in LeverageRatios over Time
In this section, we investigate if the shahd longterm variations in the leverage ratios differ

for rated and netated firms. We use a ngrarametric test of levage fluctuations that captures
short, medium and lontgrm leverage variations at different levels. This addresses the two
critigues of DeAngelo and Roll (2015) about the method used by Lemmon, Roberts and Zender
(2008) to test for leverage stability. Byamining leverage fluctuations beyond certain thresholds
at the individual firm and not aggregate quartile level, we deal with the criticism by DeAngelo and
Roll that the stable patterns generated by the method of Lemmon, Roberts and Z&o@)eare
influenced by the process of portfolio formation and mean taking. By applying this test to a variety
of short to long term time periods, we also address the criticism by DeAngelo and Roll (2015) that
the firm fixed effect cannot sufficiently convey the exnste of stability since it only captures
long-term mean differences and fails to capture significant sharvariations of leverage.

Our tests measure the proportion of the leverage ratios at specific numbers of years after a base

year (leads or forwaed of 5, 10, 15, and 20 years) that d
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by various thresholds (5%, 10%, 20%, 30% and 50%). The proportion for a specific lead and
threshold is obtained by dividing the number of threshold crosses for that speciflpatiba
number of firms in the basgear sample. Implementation of the test methodology begins with the
1985 base year, then repeats with the 1986 base year, and continues upéhb2884 has been
completed. Then the average proportion for each c2@hieads for each threshold is calculated.

For example, for a starting 1985 base year and a threshold of 5%, we first count the number of
firms that were in the 1985 bagear sample and have changed their leverage ratios in 1990, 1995,
2000 and 2005 (i.e5, 10, 15 and 20 years after the bgsar of 1985) by more than 5% from

their leverage ratios in 1985. Next, we repeat the same procedure for a 1986 base year by
measuring the proportion of leverage ratios in years 1991, 1996, 2001 and 2006 tha¢ danhamo

5% different from their values in bagear 1986. We continue this egearforward baseyear
augmentation until we have completed bgsar 2004.

We report doublaligit average proportions of crosses across all thresholds and all leads for
eachof four representative forwaiidoking years for each of the five thresholds in Panel A of
Table2.9. We observe that the leverage ratios of rated firms fluctuate significantly less than those
of notrated firms at all lags and across all thresholds. [Ustiate, 38.39% and 46.54% of the
rated and netated basgear firms have leverage ratios that are more than 10% different ten years
after the base year. We also observe significant differences in the leverage ratios between the rated
and notrated firmsacross all thresholds and at all leads of between 14% and 29%. The differences
increase from the'sto 15" lead and then decline for the™@ad. One likely reason for this

anomaly is attrition where the number of included firms decreases with alEaddength.

[Please insert Table2.9 about here]

To examine the possible impact of firm attrition, we report the averages for each of the four
representative forwarkboking years for each of the five thresholds in Panel B of TaBl&or the
baseyear firms that survived over a 20 year period (i.e., have at least 20 years of data ending with
2012). As the last column (Dif.) shows, the difference in variations between rated aatkedot
firms increases with increases in the number of leads fron28 meonotonically. The magnitude
of the fluctuation difference is also larger for this sample of firms. For example, the average

proportions increase from 29% to 33% for a 10% threshold and a lead of 15. Such large and highly
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significant differences in botpanels are supportive of our conjecture that rated firms tend to

maintain a more stable leverage path over time than theratemt counterparts.

2.5.6 Active LeverageManagementand L everageStability
In this section, we investigate the stability of leveragr at i os from an fAacti v

perspective. Specifically, we address the fol
leverages through security issuances? If they do, is this behavior more aggressive for rated versus
notrated firm® There is a rich body of literature suggesting that firms have rating targets
(Hovakimian,Kayhan and Titman2009a) and that they actively manage their leverage ratios to
maintain a target leverage ratio (e.g., Hovakimian, Opler and Titman, 2001; Kaythdntman,

2007; Graham and Harvey, 2001; Leary and Roberts, 2005). Furthermore, firms reduce net debt
issuance following a credit downgrade (Kisgen, 2009), and change their security issuance behavior
to move towards their target leverage ratio (Hovakmi&yhan and Titman2009a).

To answer these questions, we use a methodology similar to the one used to construct Figure 1
earlier. Specifically, we first form quartiles of firms based on their relative net equity (debt)
issuance in a base year, and tf@low the market leverage ratio behavior of each quartile for the
following years. We repeat this process until the base year is 2012. The average leverage ratios for

each calendar year for each net debt and net equity quartile are depicted in Figure 6.

[Please insert Figure2.6 about here]

Figure 6 shows the market leverage plots for the sample ohteat firms in the upper panel
and rated firms in the lower panel for net debt issuance (NDI) and net equity issuance (NEI)
guartiles in their respectivgght- and leftside graphs. The NDI graphs depict a clear distinction
between the debt issuance behavior of rated andated firms. We observe the same ordering
from very high to low propensities to issue net debt for the quintiles of both the mdtadtaated
firms and their respective leverage ratios. However, the differences are substantially less distinct
forthenotr at ed sampl e. As in Figure 1, there s
guartiles of notrated firms and greater tirsxies stability for the quartiles of rated firms. The
convergence in natated firms in the NDborted quartile graph eliminates any easily observable
differences between the leverage ratios of the quartiles by the end of year 27. The leverage
difference bawveen the lowest and highest quartiles is a significant 11% (32%%) at its
maximum (year 5, NDI sorted quartiles), and reduces to a weakly signi#i€ar(tL8%- 22%) by
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the end of year 27. The negative sign indicates that the relative positioneofwioeguartiles has
reversed.

Inferences based on the N&drted quartile graph are similar to those for the N@ted
guartile graph. For example, there is a clear distinction at the beginning of the period between the
leverages of the high and very hi§lEI quartiles of netated firms, which almost disappears as
the ending event years are approached. We observe a similar convergence over time of the leverage
differences between the medium and low NEI quartiles ofatetd firms. In contrast, leverage
stability persists over time for the quartiles of rated firms. The clear distinction between the
leverages of all quartiles of rated firms remains until the end of the study period. The leverage
difference between the highest and lowest NEI quartilestedl firms remains significant and is
only reduced slightly from 10% (40% less 30%) to 8% (34% less 26%) over the 27 years. Most of
this reduction is due to the decrease in the leverage difference between the medium and-high NEI
sorted quartiles, which renms significant and goes from 5% (38983%) to 4% (32% 28%)
over the 27 years.

Our results complement the findings of Lemmon, Roberts and Zender (2008). They argue that
a Aconvergingo pattern may emerge duieddbto actii
or equity management is in fact influenced by the existence or absence of a credit rating, and, in
turn, helps to determine the ultimate influence of active seegstyance management on
leverage. This is a significant result since it implied the existence or absence of a credit rating
can affect the leverage management decisions of a firm over its life.

To further investigate the differences between the leverage behaviors of rated -eatechot
firms, we compare the mean leverages at etmeres from 0 to 20 for all NDI(and NE}) sorted
guartiles of the rated firms with their a@tted counterparts. Untabulated results confirm that there
are significant differences in the leverages between the rated arataobfirms for all the NDI

and NEFsorted quartiles.

2.5.7 Roleof Initial LeverageAcrossRated and Not-Rated Firms
In this section, we study how different capital structure determinants influence leverage choices

for rated and netated firms. We begin by showing that the associatimte/een leverage and
previously identified determinants differ for rated andradéd firms by estimating the following

model for | everage t yigoemoatht(omaxk et or book) fo
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The independent variables iB.§) include the corresponding book or market leverage lagged
ten years (referred to as initial leverage herein), firm size, sales, market/book ratio, profitability,
tangibility, industry leverage, volatility afash flows, and dividend payer dummy (equal to 1 if a
firm pays a dividend and zero otherwise). Appendix 1 provides definitions and the expected
coefficient signs for each of these variables in Table Al based on the generally consistent findings
previouslyreported in the literature (particularly, Frank and Goyal, 2009; Titman and Wessels,
1988; Rajan and Zingales, 1995; Mackay and Phillips, 2005; Parsons and Titman, 2008; and
Graham and Leary, 2011). Some of these studies deal with firm, year and irfictestrgffects
and net debt and equity issuance (e.g., Frank and Goyal, 2009; Lemmon, Roberts and Zender,
2008). As Parsons and Titm&008) note, the use of lagged regressors is the default method for
regressiorbased empirical research on capital stmectuGulenand lon(2016) argue that using
lagged regressors significantly reduces simultaneous effects and omitted variable bias. By
standardizing all variables, each estimated coefficient is interpreted as the change in the dependent
variable from a onstandard deviation change in the independent variable. The repudiee$
are robust to year clustering effects.

For comparability with prior studies, we begin with a classic pooled regression 2 TaBs
reported by Lemmon, Roberts and Zender 80@nge between 18% and 29% and that reported
by Hanousek and Shamshur (2011) is around 8%. Our pooled regression results for the full (All)
sample are reported in Panel A of TaBI&0. Results for market and book leverages (Mkt and
Book Lev) are reportein columns 1 to 7 and 8 to 14, respectively. The explanatory power of
initial leverage as the only explanatory variable is reported in four columns (1, 2 and 7 and 8) and
the absence of this variable is reflected in columns 4 and 10. Columns 2 avd iBahadding
year fixed effects and reflecting year clustering adds minimally to the explanatory power of the
regressions. While all of the estimated coefficients for the initial leverages are highly significant,
the explanatory power is higher using neri6% to 8%) versus book (0% to 1%) leverage. The
traditional variables together explain as much as 18% of market leverage (column 4) and adding

the initial market leverage increases thedqiare to 20% (column 6). Thedquares for the book
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leverage reggssions including the traditional variables remain at 11% after adding the initial book

leverages (columns 10 and 12).

[Please insert Table2.10 about here]

From the second columns in Panels B and C of talile, we observe that the explanatory
power d the initial leverage by itself isigher at 10% for the rated firnc®mpared to 3% for the
notrated firms. Furthermore, a one standard deviation increase in the initial market leverage
corresponds to a 29% and 15% increase in the current leveragéatataied and netated firms,
respectively. The explanatory powers of the traditional variables separately and together with the
initial market leverage in columns (4) and (5) are substantially lower fenated than for rated
firms (1617% and 4314%, respectively). The large differences in the explanatory power of the
initial leverage between the nated and rated firms illustrate how the effects of their leverage
histories differ in arriving at their current capital structures.

To further studystability, we examine the firm fixedffects influence on the regression results
using regression model (1) for rated and-radéd firms. In these estimations the intercept is
allowed to vary on a firato-firm basis while the error variances and the stogare held constant.

We expect to see an increase in the explanatory power for agfifesads regression for firms with
more stable capital structures.

The fixedeffect dummies in (1) are estimated using the least squares dummy variable (LSVD)
techniqee. The significance of the model and each of the coefficient estimates is tested using the
incremental Rest. These regression results including all but thaingverage regressor for the
Aal | o, Ar atad ded o0a nsda nmprl ets a r Band @& pespectivelyd of Table Pa n e |
2.11. The first (last) two columns of each panel report results for market (book) leverage. The even
(odd) numbered columns report results for regressions with (no) fixed effects or clustered standard
errors and-alues vhich are robust to clustering on both firm and time using the method suggested
by Petersen (2009).

[Please insert Table2.11 about here]

As expected, the explanatory power of the regressions increases substantially after the inclusion
of firm fixed-effeds for all three samples. For the full sample (see Panel A of 2ddg the

explanatory power increases from 18% to 71% for market leverage and from 11% to 70% for book
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leverage. This result is consistent with the notion of leverage persistenceg@dyldennessy,
Livdan, and Miranda (2010) and Malmendier, Tate, and Yan (2011). The explanatory power is
consistently higher with fixed effects for the sample of rated than that feateat firms (see
Panels B and C of Tab®11) for both market and bé& leveragesThis further supports our
conjecture that the leverages of rated andratatd firms are influenced differently by time

invariant unobserved effects.

2.5.8 Analysisof Variance
Before concluding, we do a parametric analysis using a covarianes tbestamine how much

of the variations in leverage ratios for rated andrated firms is explained by variations in
traditional leverage determinants (sales, size, M/B, profitability, tangibility, industry leverage, and
cashflow volatility) versus fim and year fixed effects. If rated firms are influenced by their
history, then the variations in firfixed effects and past leverage ratios should contribute
relatively more to explaining the variations in the current leverage ratios. The summaryoesults
the all, rated and neotited firm samples are reported in Panels A, B and C of Tab®
respectively. Except for the last row of each panel witgRare values, we report the fraction of

the total Type Il partial sum of squares (PSS) as a mea$ule contribution of each of the
independent variables to the total variation of the leverage ratios for each of the regression models
(as in Lemmon, Roberts and Zender, 200Bjese values are obtained by first computing the
partial Type Ill sum of scares for different specifications for each of the variables identified in
the leftmost column (such as profitability and size). This measures the fraction of the total sum of
squares that is explained by each of the regressors, and the firm, yearusiy ifiohsed on two

digit SIC) fixed effects after normalization by dividing each partial sum of squares by the total
sum of squares. To illustrate using a specification similar to that used by Rajan and Zingales
(1995), column (4) of Panel A shows thatshof the total variation is explained by profitability
(15%) and tangibility (56%).

[Please insert Table2.12 about here]

8 A discussion of why Type lll sum of squares should be selected instead ®fl B, please refer to
Lemmon, Roberts and Zender (2008)L588, footnote 10.

9When the model only includes one variable, the total variation is explained by that same variable so that
the number 1 (100%) is reported.
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For the ndall o sampl e, a firm fixed effect
market (book) leverage ratios. In ¢@ast, the explanatory power of a year fixed effect does not
exceed 1% (2%) for market (book) leverage. If credling is one of the tim@variant
unobserved variables that increase leverage stability for individual firms, we expect that such fixed
effects are more pronounced for rated tharmated firms. Our results confirm this possibility as
a firm fixed effect explains as much as 58% (63%) of the market (book) leverage for rated firms
compared to 43% (44%) for nodted firms. As for the all samplihe yeadfixed effect has only a
mar gi nal explanatory power (O 2%) fratedfirmot h |

The more striking result in the table is that a firm fixed effect accounts for more than 90% of
the leverage variations dhare explained by the regression models. For example, a firm fixed
effect in a regression including a year fixed effect can explain 98.3% (95.6%) of the variations in
market (book) leverages for the all sample [Panel A, T2, col. (3)]. Furthermorehe firm
fixed effect accounts for 95.1% (89.4%) of the total model variations explained by the model while
all the other variables merely capture 4.9% (10.6%) of the variations in the explained market
(book) Il everages i n t h2d2, ¢ola(B)). Thess findinys extenfl te the e |
two subsamples where a firm fixed effect explains 95.4% (82.4%) of total variations explained
by the model for market (book) leverage ratios for the rated sample and 90.9% (88.1%) for the
notrated sample. 8iilarly, the explanatory power of the traditional variables generally is very
limited but twice as much for the rated than thenatéd firms. To illustrate, the-Bguare for a
model excluding a firafixed effect and including all traditional variablesr fmarket (book)
leverage is about 11% (21%) for the all sample, 20% (51%) for the rated sample and 13% (15%)
for the notrated sample [Panels A, B & C, Tal@d2, col. (6)].

The results so far suggest that the explanatory power of traditional vaaadlése firmfixed
effect for our total sample is lower than those reportdcemmon, Roberts and Zender (2008).
Since we use a similar construction of the sample and regression specifications, these differences

may be due to our examination of a diffgrand more volatile time peridd.

10 For example, the dot com bubbledaits deflation and the 20809 global financial crisis (GFC) may
have adversely affected the explanatory power of the traditional variables.
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2.6 CONCLUSION
This paper examines the impact of credit ratings on the leverage stability of firms. We employ

innovative identification strategies to capture the mechanisms through which credit ratings
stabilize capital tsucture decisions over long periods of time, and infer causality. Our various
strategies are a mix of different econometric approaches to address two questions. First, does
membership in a more stable crediting class lead to a more stable leverage?aBecond, do

rated firms have more stable leverage ratios thamatet firms? We design different statistical
methods for answering these different questions. To address the first question, we primarily focus
on the survival rates for the narrow basfdBBB-, BB+ firms (i.e., just above and just below the
investmenigrade cuff) where the latter firms are considered as the treatment. The selection of
this narrow band is motivated by the vast literature of credit ratings, arguing that being lostated ju
above the investmemgfrade cuff can be effectively interpreted as an exogenous event (Cantor
and Mann, 2006; Altman and Kao, 1992; Cantor and Hamilton, 2005; Chernenko and Sunderam,
2012). To ascertain the robustness of our causal inference weegappdopriate counterfactuals

using Weighted Regression Adjustment (WRA) across theftaind also make sure that we are
comparing firms with similar propensities to receive the treatment. We also use the necessary
censoringadjustment methods using d@ifent distributions to rule out possible censoring biases,
and show that assignment to just above theoffuleads to large and significant increases in
corporate leverage stability. We show that better ratings are associated with largely more stable
captal structures, and that this effect applies across all different rating classes. Based on a hazard
regression across all rating classes, a standard deviation improvement in credit ratings (four
notches) reduces the hazard rates by as much as 79%.

To addess the second question, we use a propensity score matching strategy and apply survival
analysis to the matched samples. Matching firms based on their propensity to acquire credit ratings,
we show that being rated significantly elongates the duratidalofdeverage policies. We report
survival rates, cumulative hazard rates, and measure the treatment effect (being assigned to the
rated sample) in number of years, and show that the treatment group takes between 1.5 to 9 years
longer than the netated goup to change its leverage ratios by a specific percentage. In other tests,
we show that leverage is more stable during the rated than tmatedtperiods for individual

firms that experience both regimes.
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Finally, we introduce our own test to addrasshortcoming of hazard models. Since a firm is
not studied after it first crosses the leverage threshold using a hazard model, we keep firms in our
test over the whole study period and compute the probability of leverage fluctuations across
different leveage thresholds at different points in time. Based on this test, we conclude that the
difference in leverage stability across the rated andgatetl samples persists both over the short
and long runs, and is also robust to the choice of the fluctuatieshibid. We investigate leverage
stability further using additional tests. Variance decomposition shows thatthargant variables
can explain more than 90% of a firmbés | everag
for rated firms. We atsshow that the higher stability in the leverage ratios of rated firms is related
to the intensity of their active debt and equity management behaviors. Overall, our results show
that leverage stability is a reality in corporate capital structures, isyncostfined to the domain

of rated firms and is particularly prevalent for the higher rated firms.

41



CHAPTER 3:

Stabi Cantpyo@AldSer uct ur es

3.1 INTRODUCTION
Most of the capital structure literature considers debt structure (i.e. choice andaonbof

di fferent debt types in a firmbés capital stru
body of research documents the importance of debt structures and their determinants as important
considerations in capital structure decisions. é/lmarious theoretical examinations of debt
structures exist (e.g., Diamond, 1991; Park, 2000; Bolton and Freixas, 2000), only a few empirical
studies examine debt structure determinants, mainly due to the recent availability of debt structure
databases (g., Rauh and Sufi, 2030 In this paper, we investigate a new and unexplored
dimension of debt structure. Motivated bgmmon, Roberts, and Zender (2008)o document
that corporate leverage is stable over long periods of time andithph#nomenon is largely the
result of unobserved firrapecific factors, we investigate whether a similar stable pattern exists in
a firmdéds choice of debt structure. The docume
al. (2008) is currently athe core of capital structure studies, and questions the validity of
conventional theories including the traoi and pecking order theorie&s(aham and Leary,
2011) Study of such patterns in debt structure is important due to the recent understanding of the
large role they play inapital structure decision®éth and Sufi, 2010Colla, Ippolito, and Li,
2013) To theextent of our knowledge, our study is the first to address this question.

The literature provides two opposing viewpoints about the existence of debt structure stability.
The first viewpoint is inferred from the findings bémmon, Roberts, and Zender (2008his
viewpoint asserts that debt structures could also be stable if such is the case for capital structures.
This has been partly confirmed I@olla, Ippolito, and Li (2013who find that firms in fact
Aspecializedo i n few de lydartotyyepea sdfeabst etthyepye omopsot!liy
second viewpoint asserts that debt structures vary largely and compensate for the lack of variability
of capital structuresRauh and Sufi (2010i)lustrate the importance of debt structures as an

essential component of capital structure deassj and show that debt heterogeneity exhibits
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significant variability over time unlike mostly invariant leverage ratios for a sample of 305 U.S.
nonfinancial firms.

Thus, this paper has two primary objectives. The first objective is to empiricallytigates
whether the debt structures of publicly traded U.S. firms exhibit$enies stability. This question
is important mainly because the literature on debt structure determinants is in its early stages and
the existence of such stability can changewnderstanding of debt and capital structure choices.
To this end, we utilize a newly available database from Capital 1Q that provides the book values
of various debt types in a f i r-typ2sategodesof (15t r uct
Captal Leases, (2) Commercial Papers, (3) Lines of Credit, (4) Term Loans, (5) Bonds and Notes,
(6) Trusts, and (7) Other Debts. We find that debt structure behaviour is partially consistent with
each viewpoint. We show thatnbidmbttegpget 6i mae
the highest weight) over time but frequently change the weights, priorities and combinations of
the other debt types in their debt structures.

The second objective of this paper is to study the effect of credit ratinte stability of debt
structures. While credit ratings can influence the capital structure and cost of capital decisions of
firms (Kisgen, 2006; Kisgen and Strahan, 2010; Ellul, Jotikasthira, and Lundblad, 2011), the
importance of credit ratings forafimmés debt structure i s also st
Sufi (2010) find that large rated firms use multiple debt types, while Colla et al. (2013) find that
the majority of largely unrated U.S. firms specialize in a few debt types. Building enstiveltes,
we investigate how the stability of debt structures differ among rated versus unrated firms. For this
purpose, we match firms based on their propensity to be rated and study the survival of various
debt structure metrics across the two matclaeapdes of rated and unrated firms.

Our study faces two important empirical challenges. The first is that unlike the simple ratio
metrics typically used to measure capital structure (such as theoekpiity ratio), debt structure
needs to be measuredius g ¢ @ mpio setric éhat captures one or more of its various
dimensions. These dimensions include the relative weights and number of different debt types, the
relativeweighb ased rank ordering of the di gamthent de
choice of the main debt type (i .e. the debt t
based on their relative representations in the debt structure. An examination of the interaction of
various debt structure dimensions is impattfor a more comprehensive understanding of debt

structure behaviour, sindgauh and Sufi (201G r e pri marily concerned w
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different debt types whil€olla, Ippolito, and Li (2013are predominantly concerned with the
Aheterogeneityo of debt types.

The HerfindahlHirschman Index (HHI) is a commonly used measure of deietrdgeneity
(Colla, Ippolito, and Li, 2013)This index megly captures the relative weight structure of the
various debt types. As more fully explained later, the HHI remains unchanged if the relative
weights remain the same but are merely reshuffled among different debt types. To address this
limitation, we usehe following four measures of debt structure: (1) debt heterogeneity index, (2)
debt composition based on the ranks of all seven debt typeB (aiik ordered), (3) the top ranked
debt type (1BT rank) and (4) the top two ranked debt types-2Eanks). D the best of our
knowledge, this paper is the first to study these new dimensions of debt structure.

The second empirical challenge is how to measure debt structure stability (persistence). The
three classical methods introduced lymmon, Roberts, and Zender (20@®uld be used to
assess debt structure persistence. These methods are the use of (1) quartile portfolios, (2) firm
fixed-effects regressions and (3) variance decompositions (ANCOVA). Timeliméation to the
use of quartile portfolios is its smoothing of shimm variations in capital structurd3gAngelo
and Roll, 2014 or similarly in debt structures due to its embedded aveedgeg procedre. The
second and third methods are also overly focused orrlongersistence while disregarding short
run instabilities. For example, while a high firm fixetfect conveys the existence of a large effect
from a longrun firm-specific average on its p#al structure, it essentially ignores sharh
fluctuations, and thus cannot authentically settle whether stability does or does ndflesiksr(

2013.

We address the above limitations by using survival analyses over short and long periods.
Compared to the portfolio formation methodl&mmon, Roberts, and Zender (2008)rvival
analysis has many advantages in capturing persistent patterns. The pwsaninadvantage is
that a survival analysis is not prone to the critiquB@Angelo and Roll (2014bout the portfolio
formation method whose embedded mé&ling inflates a finding of stability. Survival dgsis
is also robust to the loAgin bias of firmfixed effects specifications because it accounts for both
short and longrun debt structure variations.

We find considerable timseries variations in the debt heterogeneity and debt rank indexes that
are robust to alternate methods of capturing changes in-agbposition characteristics.

Importantly, however, we find large persistence in the choice of the main but not the second main
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debt type. Considering debt heterogeneity variation thresholds of d08420%), we document

that only about 10% (25%) of the firms maintain their original debt heterogeneity after 11 years.
Considering the seven broad debt type categories stated above, we find that firms change the
relative priority of all but the first delype considerably over time. Around 50% of the firms never
change their main debt type for periods up to 12 years. Comparing thiypielotusters in firm

lyear observations versus fih2year observations, we find that the tendency to maintain a
persisent main debt type is stronger using filrPyear observations than firfryear observations.
Thus, our findings indicate that firms finance their activities so that a single debt type retains its
top ranking and that the combination and priorities of thikier debt types in their debt structure
change frequently. With regard to the main contributors to debt structure stability over time, we
document that firms with higher leverage ratios and lower idiosyncratic volatilities tend to have
more stable deHipe structures.

I n order to study the stability of debt type
debt structure based on their relative weights in every year and compare the similarity between the
sorted debt ranks across everytwoconsed ve years uliagdK8&pdat médso
rank-order correlation coefficient indexes. These rantter indexes measure similarity between
the sorted debt type sequences. Measuring the survival of these similarity indexes is less restrictive
compared to a rardorder metric that measures any ranking changes in the strings being compared.
Small changes in the ordering of different debt types, especially those that are lowly ranked, result
in minor changes in these two test statistics. Since oultgegmain robust using these two
additional indexes, they support the existence of large annual variations in the debt structures with
the exception of the single main debt type.

We find that rated firms have less stability in dbipte structures, corstent with the viewpoint
of Rath and Sufi (2010and that this stability reduction is large and significant for various debt
structure metrics except for the main debt type. For example, comparing the number of years that
rated and netated firms maintain a stable debt structure, we that reduced stability is as high
as 30% for the rank orderings and debt heterogeneity indexes while the same reduction for the
main debt type is limited to only 1%. Our results reported throughout the paper are robust to an
alternative categorizatioof the various debt types that is introduced by Colla et al. (2013).

We also investigate the stability of the main debt type over time using an alternative approach.

This is necessary since the stability results from a survival analysis may beegtichaed as this
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test only accounts for the first change in the main debt type and ignores all later changes. To
address this limitation, we employ a clustering analysis of different debt types over botarsthort
long-runs. The clustering analysis using tbadterm averages of relative detype weights can
mitigate the downward bias embedded in the survival analysis. The results of the clustering
analysis support the existence of leng stability of the main debt type.

This paper makes three importanhtrdoutions to the existing literature. The first contribution
is to the fledgling literature on the importance of debt structure and debt heterogeneity in capital
structure studies by documenting how debt structures evolve over the loHtg\arextend tis
literature by studying what determines the main debt type in terms of its relative proportion in a
firmdéds debt structure and by documenting the
second contribution is to the literature on the stabilitycapital structure determinants by
providing the implications of debt structure stabilities for the capital structure stability arguments
of Lemmon, Roberts, and Zend@008) andeAngelo and Roll (2014)We doament that firms
consistently change their debt structures while maintaining the main debt type stable. This is
consistent with the empirical inferenceRéduh and Sufi (201Q@pat significant variations remain
in debt structures although capital structures are largely invarianthiftheantribution is to show
under what contexts there is empirical support for the inference drawn by Colla, Ippolito, and Li
(2014) that firms chiefly specialize in one or a few debt types fromtgegrar. Specifically, we
conclude that such specialiman does not extend beyond the main debt type. Fourth, we contribute
to the literature on the effects of credit ratings on capital structure decisions (Kisgen, 2006; Kisgen
and Strahan, 2010; Ellul, Jotikasthira, and Lundblad, 2011) by documenting hditvratiegs
affect the stability of various debt structure metrics.

The remainder of the paper is organized as follows. Seg@atiscusses the data and sample
construction. In SectioB.3, the empirical results are presented and discussed for dedbtiisru
stability, the determinants of such stability using different empirical methodologies, and the role
of credit ratings. In sectioB.4, various robustness checks are conducted and reviewed. Section

3.5 concludes the paper.

1 These includeRauh and Sufi (2010)Colla, Ippolito, and Li (2013)Diamond (1991) Park
(2000) Bolton and Freixas (2000)andDeMarzo and Fishman (2007)
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3.2 SAMPLE, DATA AND SUMMARY STATISTICS
The Capital IQ database covering the period from 2001 to 2012 is our main source of debt types

and for creating the debt structure index. Capital IQ contains data regarding every debt component
in a firmbs <capital \wotgroupmdsnareely capitalestruttiureotgpe)e r o
categorizes debt types into seven groups. A finer grouping (named capital structtype3ub
elaborates on the terms of each contract, such as seniority, security, and interest charges. To
minimize any subjectity due to debtype aggregation, we use the following seven main debt
types used by Capital 1Q: (1) Capital Leases, (2) Commercial Papers, (3) Lines of Credit, (4) Term
Loans, (5) Bonds and Notes, (6) Other Debt, and (7) Trusts. In contrast, Colléo|pgad Li
(2013) split thenotescategory into senior and subordinate and merge trusts witbiliee debt
category This leads to a significant loss of observations in the data since senior and subordinate
subt ypes constitut enowon|dye bat ptoyrptei.on Soufc Hypbkeo sfis e s
such as profit participating certificates; promissory note loans; Class A, B, C and D bonds; market
debt securities; interesearing bonds; (lorterm) borrowings from certain institutions; bank
loans in ¢her currencies; credit from banks, and so féfth.

We draw data for the firmpecific variables in the resulting sample from Compustat. The
variables chosen are based on their relevance to capital structure theanésafd Goyal, 2009;
Titman and Wessels, 1988; Rajan and Zingales, 1995; Parsons and R@@8@nGraham and
Leary, 201} and their relevance to debt structur@ah and Sufi, 2010; Colla, Ippolito, and Li,
2013. We briefly describe the rationale for the choice of each of the possible determinants of debt
structure used herein, and provide further details on their computations in Appewxegin
with the firmspecific variablesvhich are all winsorized at the 1% level at both tails, and then
standardized by their respective standard deviatidasket leverages includedto account for
the possible effect of relative leverage on the choickebt types and their weightingMaturity
is included since longer debt maturities can lock a firm into a certain debt type over time and thus
influence debtype stability Market to bookatio is included to capture growth opportunities since
firms with more growth opportunities may use lower leverddgefs, 1977)Firm sizeandfirm
salesare included since leverage can increase with firm size and firm saleellen, 1971)

Cashflow volatility increases default probabilities and thus decreases leverage caPaostyo(

12 For robustness, we test our results with the classification of Colla, Ippolito and Li (2013) and document
that our results are robust to the choice of g classification.
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and Tooles, 2013 and increases debtructure heterogeneity (Colla, Ippolito, and Li, 20%4).
Profitability is included because it can increase leverage according to the cash flow hypothesis
(Jensen, 198@)r decrease leverage according to the pecking trdery Myers, 1984, although
its effect on debt structure is found to be mixed (Colla, Ippolito, and Li, 20L8pgibility is
included because ttan influence leverageSéretto and Tookes, 20138nd firms with more
tangible assets kia lower debt heterogeneit€¢lla, Ippolto, and Li, 201R Therating dummy
variable is included since having a bond rating facilitates access to capital and can lead to higher
leverage Faulkender and Petersen, 20863 more feasible debt type choices. Tivedeénd payer
dummyvariable is included since it can affect capital structubeEspfgelo and Masulis, 1980
Marginal Tax ratesare included because they dacrease the incentive to use deBrdham,
2000 and can influence the relative value of léegn debt cotracts Brick and Ravid, 1986
Idiosyncratic volatilityis included since increased volatility may induce a firm to delever or choose
different debt types or different mixes of debt types.

We also include various possible nfi)m determinantsindustry heterogeneitis included
since certain industry affiliations can significantly determine corporate capital structure behaviour.
For exampleRauh and Sufi (20123 how how si mi | ar nraffect cogpsrateo f b u s
capital structures over timRollover riskis included since greater rollover risk can induce firms
to choose longer maturities and therefore induce greater stability hygebdtructures. GDP per
capita, GDP growth and inflation anecluded because their higher values are associated with
better economic conditions and a greater availability of capital for firms. Finally, term spread
changes are included because of their effect on the choice of certain debt maturities and the
resulthg impact on the stability of the structure of debt types.

Table3.1reports summary statistics for the firms in our sample and their characteristics. There
are only moderate differences between the summary statistics reported in-thedefghtmost
panels for the full sample and for the sample of firms with at least 10 years of observations
(henceforth referred to as the londiged firms). The longetived firms tend to be moderately
larger, with higher cash flow volatilities, profitabilities, aasiset tangibilities. They also have a
larger mean proportion of rated firms (33% versus 22%), a larger mean proportion of dividend

13 This variable is measured asknyzanowski and Mohsni (2012)nd alternatively as the volatility of a
firmés earnings per share (Compustat item # 19) o
yields similar empirical results.
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payers (31% versus 26%), longer mean debt maturities (72% versus 68%) and similar mean
idiosyncratic volatilities (14% versul4%).

[Please insert Table3.1 here]

3.3 DEBT STRUCTUREMETRICS
The first metric used herein to study corporate debt structures is a normalized Herfindahl

Hirschman index (HHI) similar to the one used ®ylla, Ippolito, and Li (2013)This debt
heterogeneity indeHHI) is given by:
0'® O "X P
"YEe 0 W @0'Qox (3.2
P PIX

B

foXer

where 0'Q & 6 Qg i§ debt typeor firm "Cat timet. The debt structure only includes one debt
type when HHI equals one, and includes all seven dpesty equal proportions when HHI equals
zero.

One problem withHHI is that it is defined as the relative weight of different debt types in a
firmds debt structure for each year, without
included. For exaple, a debt structure with 50%, 30% and 20% consisting of debt types A, B and
C has the same index value as a debt structure consisting of the same proportions of debt types C,
B and A. Thus, using the HHI to study debt structure has somewhat limited fmoesxplain a
firmds asttuctwreablehavdoartand preferences, mostly due to its particular substitutability
assumption among the different debt types in
obtainable from the debt heterogeneityerdHHI, is limited to the format of the debt structure,
as it provides no insights into what debt types are chosen, how the choices between debt types are
made, or what specific debt types in fact contribute to the formation of a specific debt structure.

As noted earlier, we introduce several variants of another debt structure metric based on rank
orders to address the shortcomings of the HEdch variant uses an annual rankinghef seven
debt types i n awhere thenfiéss(sevkrthipmnk isdor theudeht type avith the
| argest (smallest) relative weight in the fir

ranks over time answers an unexplored dimension of debt structure that is: Do firms maintain a
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stabledebt preferencstructure over time when we consider all or only some of the tamdered
debt types in their debt structures?

The first variant of this rankrdered metric uses the rankdered set for all seven debt types.
Unlike the corresponding HHI, thiglébttype (7DT) rankorderedindexis sensitive to changes
in the relative weighbased ordering of the different debt types even if the HHI based on the debt
weights remains constanto compute a value for this index variant, we first assign aedter
moniker (inparenthesis) to the seven debt types of Capital Leases (S), Commercial Papers (C),
Lines of Credit (L), Term Loans (T), Bonds and Notes (N), Trusts (R) and Other Debt (O),
respectively. We obtain a string of seven elements for eactyéenwhere the orletter monikers
are used for the debt types that are in the debt structure and the moniker X is used for all debt types
not in the debt structure. We then sort each string of seven monikers by their relative weights in a
firmds debt s tfinstuseventh) monikeo in thehsiring contaias the most (least)
important debt type. Two debt structure index values are considered to be different when the two
strings being compared have different ranked monikéndike the identical HHI values, the
7debt-type rankordered indewalues differ when a firm has a debt structure with 50%, 30% and
20% weights in debt types T, C and S compared to when it has a debt structure with the same
ordered weights for debt types T, S and C, respectifdlie debitype rank index value can
change with the introduction or termination o
a change in the relative weights for the same
of thisvariantisthatitmape adversely sensitive to Adrel ati\
minor or even trivially weighted debt types.

The second and third variants of this metric use only the debt type finsthar thefirst two
ranks, respectively, from the raokdered mdex for each firryear. Thus, the second (third)
variant has (generally) no sensitivity to the

types, e.g. sixth and seventh debt types in the-oatdred string.

“As another exampl e, a s snweae2005 hoadists af 50R%bilimesrod cseditd 3% t str
term |l oan and 20% capital |l eases. The ranked pref.
If the firm changes the relative weight of its debt structure in 2006 by adding additional commercial paper

and reducing the amount of capital leases so that their new relative weights are both 10%, the string for this
new debt structure changes to LTCSXXX. This wanlticate a change in its debt structure based on the

7debt type ranks indebxut not the @debt type ranks indexn short, any changes within the string indicate

an event.
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We also measure the similarityofeac var i ant at di fferent-bpoints
and Spear maonrédse rr hcoorrraenkat i on coe-bf aode®penncdal
rho indexes are less sensitive measures of debt structure stability, since minor changegpe debt
ranks over time result in only marginal variations in these indexes. This allows for a different
guantification of h otype rarsk stmdtures over tineeyaned faa how lorgmo s

does it take for a firm to move to a sufficiently dissimimk-ordered structure.

3.4 EMPIRICAL RESULTSONTHE STABILITY OF DEBT-TYPE
STRUCTURES

In the following sections, we compare the dstoticture stability over time using the HHI
metric and the three variants of ttaak-orderedmetric. Briefly summarizing auresults, we find
that firms consistently change their debt structures, debt heterogeneities and preferences. We
document that only the main (first rankdered) debt type stays largely stable over time, and that
this finding is robust to the choice ofauation metric. We show that the ranidered set of all
seven debt types exhibits the least stability, which indicates that firms greatly change their debt
type preferences over time. Raoidered stability based on the first two raotklered (main) debt
types and all seven rasdtdered debt types are almost identical. Thus we conclude that except for
the main and second debt types, there are significant variations in the choice of all other debt types
over time. By matching rated and unrated firms basetheir propensity to acquire credit ratings,
we find based on a survival analysis that the former have significantly less stable debt structures.

We now discuss these findings in greater detail.

3.4.1 Results from a survival analysis
In this section we apply farmal survival analysis to the two metrics of dgjgie structure to

measure the duration of stability in deigpe structures. We graphically depict the stability of these
metrics based on the Kapldeier Estimator and study the determinants of higteility using
parametric survival regressions. We use a logit model to determine the selection of each of the

main debt types in the debt structures.

3.4.1.1 Survival analysis of the debt heterogeneity index (HHI)
Figure3.1reports the KaplaMeier survivalestimates for the debt heterogeneity index, HHI.

The vertical axis shows the survival probabilities and the horizontal axis shows the number of
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years from base year O to the year of an event. Panels A and B report the results for debt
heterogeneity fluctations beyond the 10% and 20% thresholds, respectively. We observe that only
about 10% (25%) of the firms retain their original HHI values after 11 years using the 10% (20%)
change threshold. The important takgay from these graphs is that the relatieenposite
weighting of different debt types in the debt structure is dhvad for individual firms.

[Please insert Figure3.1 here]

3.4.1.2Survival analysis of the predominant (main) debt type
We now address an unexplored aspect of the findinGskd, Ippolito, and Li (2013)hamely,

that primary debtype speciatation may involve a different debt type at different points in time.
To illustrate, a firm whose primary debt type is lines of credit in year 1 and notes in year 2 would
be classified as specializing in its debt structure using the methodol@pllaf Ippolito, and Li
(2013) However, this could be interprétas not indicating main debtpe stability over longer
periods of time. Thus, in this section, we address the following queBtditms rely on the same
single debt type as their major debt type on an ongoing basis?

The KaplanMeier survival curve usg the main source of debt financing (main debt type in
the 1DT rankordered index) based on the sample firms for each year is plotted in Figurbe
solid dark line shows the estimated survival function and the two light lines are 95% confidence
intervals. Based on this figure, we observe that 63% (50%) of the firms maintain the same debt
type over a 5 (full 11) year period. The stability of the main debt type is in stark contrast with the
instability indicated by the HHI. This infers that firms tdnchave an ongoing preference for the
same single main debt type, and that this preference does not extend to less dominant debt types.

[Please insert Figure3.2 here]

3.4.1.3Survival analysis of debttype ranks
In this section, we study the survival of theotdebttype ranks indexe#\s discussed earlier,

changes in the sequence of different debt types in the rank structure indicate the end of a stable
debttype rank policy. Based on the 7Dranks ordered index plotted in Panel A of FigBu& we

observe tht almost all firms change the structure of their debt preferences after 11 years, and only
17% of the firms maintain their initial ZID rankordered structure by thé§ear. A problem with
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this test, however, is that the sensitivity of this index todmange in the debt structure may bias

it towards finding more instability. Specifically, changes in less important debt types (e.g., rank
orders of & and 7 are not as important as changes in the main debt typasd1??in the rank
structure) andherefore the instability result in this figure may be inflated. To account for any
possible effects from ranking instabilities of less frequently or intensely used debt types, we plot
the 2DT rank ordered index in Panel B of Fige3. The resulting swival graph is almost
identical to that in Panel A. While the main debt type is largely stable, the second debt type is
highly unstable. Firms change or discontinue the second important source of their debt financing
often, and almost as often as theyrai@or discontinue debt types of much lower importance in
the debitype structure. This result shows that the main debt typim ¢he debttype structure) is
unique in debt structure decisions, and its stability cannot be extended to any other debt type
Therefore, we suggest that studies of capital and debt structures should account for the
determinants of stability of the main debt type and the determinants of the main debt type.

[Please insert Figure3.3about here]

One final problem with the rantrdered index is that it may still be too limiting in terms of
capturing changes in the rankdered debtype structure. To examine this possibility, we measure
the similarity between debt r ank-=%and8pedranred d i r m¢
Rho'® measures. These indexes are less sensitive compared to the simledesall index in
that minor changes in the debt preference structure translate into only small changes in the
similarity index. To implement this test, we compare the-tigle rank index for every firm across
every two years; e.g. the debt rank index in 2001 is compared to that in 2002, the debt rank index
in 2002 is compared to that in 2003, and so on. We then investigate how long it takes for the
Kendal-B 6(sS g ea&moyri@amange by more than 10% or 20% compared to its previous

values. A stable ran&rdered debt ype pol i cy ends the first ti me
(Spearmands Rho) exceeds 10% R2&d35usinBehe ul t s
Kenda&ddsi ndex and Spearmandés Rho, respectivel

results with the 10% (20%) threshold. We observe almost no stability in the debt ranks for both of

15 This rank correlation coefficient is defined as the Pearson correlation betweankée variables.
This measure suggests an alternative similarity index between the ranks of different debt types across
different years.
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these measures. After 11 year sindéxlaimostalfirmar i son
have changed their debt preferences beyond 10%, and almost 88% of the firms have done so using
the 20% threshol d. Similar results are obtair
confirm our previous findings that debtwgtture and debt preferences are highly volatile.

[Please insert Figures3.4and 3.5here]

3.4.2 What determines the stability of debttype structures?
Our main finding to this point is that detype structures are generally unstable, with the

exception of tb main debt type. The question that we now address is: What factors lead to more
stable corporate delype structures? To do so, we estimate the following parametric hazard

regression model using an exponential hazard function:

_G»  _ N %efi QA

where the second equality holds becauseéh wéEEi 000

The time until event), is estimated conditional on a set of observable variabieat includes
market leverage, market to book, logaritbinsize and sales, cash flow volatility, profitability,
tangibility, rated dummy, dividend payer dummy, marginal tax rate, maturity index, debt
heterogeneity of the related industry, term spread, inflation rate, GDP growth and per capita GDP.

The estimateare reported in Tabl&2 Across all specifications, we control for macro variables
including term spread, inflation, per capita GDP and the growth rate of GDP. The first two columns
report the determinants for the stability of the debt heterogeneibx ifar 20% and 10%
thresholds, respectively. Column 3 does the same for the largest debt type. The results for the debt
type rankordered indexes with the first two main debt types are reported in Column 4 and with all
seven debt types in Column 5. Thet lamir columns report results for the stability in dgle
ranks wusi ngb Kemd a$deasr maarubs Rho rank correl at
thresholds.

[Please insert Table3.2 here]

Based on Tabl&.2 we find that larger firms with higlhdeverages and lower cash flow
volatilities tend to have more stable d#ygte structures. Increased market leverage, firm size,
tangibility, marginal tax rates, and idiosyncratic volatility reduce the hazard rate for the main debt
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type. Market leveragesithe most important determinant of déjgie structure stability for almost

all specifications. For example, the hazard ratio for market leveragd2% in the first
specification. The effect of market rwhereer age
a standard deviation increase in market leverage almost halves the hazard rate. With an exponential
distribution, this translates into a 27% Q 8 T® X reduction in the hazard rate with a one
standard deviation increase in market leverdge most important factor in destabilizing the debt

type structure is being rated which increases the hazard function by15% (8 T™® L.

An important result in this table concerns the dgpe ranks. Based on the results reported in
the thirdand fourth columns, size, industry heterogeneity, and term spread reduce the hazard rate
and lead to more stable dedlgpe ranks, while sales, cash flow volatility, and being rated lead to
less stable dekitpe ranks. The almost identical estimates advo#is columns support the notion
that there are no meaningful differences in the stability of-tygiat ranks for all seven or simply
the two largest debt types because most of the firms only use a few debt types in their capital
structures.

The destabifiing effect of credit ratings on the delgpe structure complements the findings of
Kaviani et al. (2015) that rated firms have relatively more st@bkerageratios over time. The
findings in this table provide primary evidence for the conjecture ohRad Sufi (2010) that
variations in debtype structures are used to compensate for the relative lack of variability of

capital structures.

3.4.3 Further evidence on one debtype policy

3.4.3.1Long-term stability using cluster analysis
The finding of Colla et al2013) that firms predominantly use one or a few debt types in their

debt structures on a yetryear basis may be interpreted incorrectly as an indicator of longer

term debt structure stability. The reason is that Colla et al. (2013) uséyean obserations

based on the assumption that annual debt structure choices are independent. To assess the
implications of this assumption, we extend the tests of Colla et al. (2013) tdZyear
observations. This tells us whether the average behavior of fidicgies debtype specialization

over longer periods of time.
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We now illustrate the importance of such an examination. Assume that the maiypeetatr
a firm is lines of credit for all (12) years except for the fifth year where the firm temporarily
switches to capital leases. A survival analysis in this case will indicate instability in the choice of
the main debt type although the firm has a high preference to use lines of credit. However, if we
take the average invested in each debt type over theat® ged compare their relative weights,
we obtain a highly skewed distribution towards the use of a single debt type, which is lines of
credit in this example. Now consider another example where a firm uses lines of credit for the
years 1 to 3, capital Isas for years 4 to 6, and annually switches between term loans, notes and
other debt types for the remaining 6 years. Here, the same survival analysis will indicatenlong
instability in the choice of different debt types, and the average investedidetaaype over the
long-run would be more uniformly distributed compared to the previous case.

Thus, the questions we address in this section are: Does the average behavior of firms over the
long-run still signal a preference for one debt type? Whathe&ré&ehaviors of different debt types
in clusters over the short and long run? To do so¢enduct a clustering analysis similar to Colla
et al. (2013) not only using firrfhyear observations but also firb2years observations. Firm
clustering is based otne contribution of each debt type to the debt structure. The number of
clusters within a range of 2 to 10 is determined using a Califsidbasz stopping rule. The
number of optimal clusters is 5 and 6 for fifiyear and firral2year observations, respigely.

Results are reported in Panels A and B of Fiduife As this figure suggests, we recognize
different specializing clusters. For example in tPanel A based oflfiyme ar obser vati on:
|l easeso, Afbonds and not é@% dhreshoiddbaséd o their rdlatva n s 0
weights in their respective clusters (e.g., second for capital leases). Similarly Panel B a3 eigure
indicates that firms not only specialize in a certain type of debt in any given year but also maintain
this singledebttype policy and their deliype preferences over long periods of time. The
concentration in single debt types in each of the clusters is now further magnified. Our inferences
are robust when we repeat the clustering analyses using 7 clusters foydamand firril2year
observations (see the Panel C and D of Figute

[Please insert Figure3.6 here]

Table 3.3 reports the clustering results using fidipear and firrAl2year observations in the

Panel A and B, respectively. In the fihyear examinabn, the weight of the main debt type is
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higher than 50% in 5 of the 7 clusters. Particularly, capital lease (91.4%), other debt (66.5%), term
loans (83.3%), lines of credit (84.5%), and notes (89.4%) are the largest debt types and constitute
a large fragbn of the debt structures in finhyear observations in clusters 2, 3, 4, 5, and 7,
respectively. More than 80% of total debt is captured by lines of credit and notes in cluster 1 and
by term notes and notes in cluster 6. The clustering is even morkcsigiin Panel B based on
firm-12year observations. In six of the seven clusters, single debt types constitute more than 50%
of the debttype structure. This finding supports the survival analysis results reported previously.
Firms tend to rely on a sirgldebt type extensively both over the short and long run.

[Please insert Table3.3 here]

3.4.3.2What determines the main debt type?
Given the finding of a widespread and lemgp reliance on a single debt type, we investigate

the following question in this skon: What are the determinants of such a reliaffa@e@o so, we
identify the determinants of preferences for one debt type (i.e., the one with the largest weight)
versus the other six debt types.

Table3.4reports the results for seven distinct Logitressgion models. Each Logit model has
as its dependent variable a dummy variable that equals one for the main debt type in every year,
and zero otherwise. Our choice of frend macrevariables is those described earlier in section
two. Some of the firmspecific explanatory variables are selected from the capital structure and
debt structure literatures, particulafBarsons and Titman (200@nd Colla et al. (2013), as
introduced in the data section.

Columns 1 to 7 in Tabl8.4 report the fixeeeffects regression results with year and industry
dummies when the main debt type @yamercial paper, lines of credit, term loans, notes, capital
leases, trusts, and other debt types, respectiieeh of the seven debt types as the main debt
type is significantly more likely with higher market leverage. With regard to the first fie deb
types, commercial paper as the main debt type is significantly more likely with higher firm sales
and marginal tax rates and being rated, and significantly less likely with a higher firsidaook
market ratio, firm size and maturity index. Lines of creditthe main debt type are significantly
more likely with higher firm sales, marginal tax rate, firm idiosyncratic risk and inflation rate, and
significantly less likely with higher firm sales, maturity index, industry heterogeneity and GDP

per capita, antieing rated.
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[Please insert Table3.4 about here]

Term loans as the main debt type are significantly more likely with higher firm size, asset
tangibility, marginal tax rate, maturity index and GDP growth, and significantly less likely with
higher industy heterogeneity, GDP per capita and GDP growth, and with being a dividend payer.
Notes as the main debt type are significantly more likely with higher meketok ratio, firm
size, maturity index, term spread, and being rated, and significantlykegsuiith greater cash
flow volatility, firm profitability, and asset tangibility. Capital leases as the main debt type are
significantly more likely with higher markeb-book ratio, firm size, asset tangibility, maturity
index, term spread, inflation mtshort interest volume and being rated, and significantly less
likely with higher tax rate and GDP per capita. Thus, greater firm size or longer maturity indexes
are associated with greater likelihoods of term loans, notes and capital lease usageseand le
likelihoods of commercial paper and lines of credit usage. The results for maturity indexes is as
expected sincdiménez, Lopez, and Saurina (20€8Y that most lines of creditdve maturities

of one year or less.

3433What proportion of the yfpiedmpoulticlyi?z e
In this section we investigate the percent of firms that rely on a ondygebpolicy in every

year or over a decade. Our unconditional metric measkieesumber of firms that incorporate
predominantly one particular type of debt in their debt structures as a fraction of all firms. Table
3.5 reports the percent of sample firms that have more th@ercent of their total debt in one
single debt type fovarious samples of the firms wheteanges between 10 and 90 percent. The
Abase caseod c odlyeanand firrfilRyear dbsetvadtions indicate that 100% of the
firms in the full sample have more than 30% of their total debt in one single debtTiyis
percentage is still high for greatevalues. To illustrate, 64% and 57% of this sample of firms
have more than 70% of their total debt in one single debt type based on tigdmmand firm
12year observations. The corresponding percentagés &M@ 33%) are still high for firms with
more than 90% of their total debt in one single debt type.

[Please insert Table8.5 about herg
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We next examine the possibility that these highly specialized debt structures may be due to very
low leverage ratio§Strebulaev and Yan, 2013) whose firms do not necessarily need to diversify
their debt structures. Such a test also addresses an argument similar to the one made by DeAngelo
and Roll (2014) that a fAstabl eodo pdadalawdeveragei n | e\
firms. To explore this possibility, we repeat this study after successively removing firms with less
than 10%, 20% and then 50% market leverage. The results are robust to these exclusions. For
example, 100% of the firms in the full sal@gtill have more than 30% of their debt structures in
a single debt type based on both the firyear and firrAl2year observations. In a firtryear
setting, removing firms with less than 50% leverage reduces the percent of specializing firms only
margindly from 42% to 38%. In the firri2year panel, the same action results in a decline of 3%
in the percent of specializing firms from 33% to 30%. This shows that low leveraged firms do not

influence our results in either case.

3.4.4 Credit ratings and the stabiity of debt-type structures
In this section, we address the proposition that variations intgedtstructures are used to

compensate for the relative stabilities of the capital structures. Earlier in3labksed on hazard
regressions, we documentit credit ratings result in more intertemporal variation in -l
structures. The hazard regressions provide only primary evidence on this effect, and the room for
interpretation of this effect is limited due to possible collinearity between vasiabbefurther
study the effect of credit ratings on the stability of corporate-tyget structures, we run survival
tests on samples of rated and unrated firms, and compare the number of years a rated versus an
unrated firm maintains a relatively stabkebditype structure. Comparing the two samples within
a program evaluation framework provides estimates of the treatment éfebish in our context
is whether a firm has a credit rating and the outcome of interest is the differential wait to change
thedebttype structure.

Before applying this method, we need to ensure the comparability of the samples of rated and
not rated firms since the assignment of a credit rating to the rated sample is not random and credit

ratings and capital structure decisi@ne known to be highly endogenous. To tackle this problem,

16 Dehejia and Wahba (2002), Lechner (2002), Jalan and Ravallion (2003), Dehejia and Wahba (1999),
Smith and Todd (200, and Rubin (2006).
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we use a propensity score matching method introduced by Dehejia and Wahba (2002) where firms
in the two different samples are matched based on their propensity to have ratings. The matching
is perbrmed based on a set of observabldisat aredrawn from the literatures on capital structure
determinants (Titman and Parsons, 2008) and eratiity determinantsDuffie and Singleton,

2012. After estimating the propensity scores of having credit ratiapgof all firms in our
sample, we group the observations into different strata based on their propensity values. The
assignment to different strata is based on the difference between) tiiof( different firms.
Particularly, we require that this difference in amatstm is not significantly different from zero.

If there is a significant difference between thg of different firms in a stratum, then we use a
finer grid for the stratum until the differences are insignificant.

After removing firms that are notatched we are left with two comparable samples. According
to Dehejia and Wahba (20Q2his method sufficiently accounts for the endogenous effect in
assigning the treatment especially when an experimental setting is not possible. For these two
sampes, we examine the survival differences of different measures of debt structure using the
KaplanMeier survival estimates for rated and not rated firms, and we estimate the average
treatment effect (ATE) and average treatment of the treated (ATT) thaatedihanges in the
number of years a firm takes to change its ¢ structure due to the firm being rated.

Panel A of Figure3.7 depicts the survival estimates for the main (largest) debt type for the
KaplanMeier estimates, where the horizontal axisasures time in years and the vertical axis
reports the estimated survival probabilities. The blue solid (red dashed) line reports the estimates
for the rated (unrated) sample. As the graph shows, there is a visible difference between the
survival ratesThe rated sample is clearly less stable than the unrated sample and the difference in
their survival rates increases over time. After 11 years, 37% of the rated firms and 52% of the not
rated firms have never changed their main debt type. We also ptiglihbeterogeneity index for
thresholds of 10% (Panel B) and 20% (Panel C) in FigukéAlthough the survival estimates are
just marginally higher for the not rated sample with the 10% threshold, this gap widens for the
20% threshold (lower pan€li) Repeating the same study using debt ranks in Panel C vyields the
same results, as the rated sample is clearly less stable compared to the matched not rated sample,
for the rank index with all 7 debt types as well as the rank index with the 2 main debt types.

71n unreported results, we plot the same graphs with thresholds of 30, 40 and 50 percent. The gap between
rated and not rated samples widens at higher thresholds.
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[Please insert Figure3.7 here]

Table 3.6 reports the average treatment effect (ATE), average treatment effect for the treated
(ATT) and potential outcome means (POM) in response to a firm being rated for different measures
of debttype structure. We obser a large and significant difference between the -tgis
structure stability of rated and not rated firms. For the debt heterogeneity index with the 20%
threshold, being rated shortens the stable-tgiat life by almost six monthsQ.52 measured in
years). The importance of this effect is computed as the portion of ATE or ATT to POM. The
number of years for all firms (for only rated firms) to change their debt heterogeneity by more than
20% (10%) is reduced by 13% (3098).The stability of the dektype ranks are also highly
affected by the assignment of a rating. The relative reduction in the life of stable debt ranks is

about 30% 1@ #¢&® 1 O T Pwhen the debtype ranks index considers all seven debt types

and by about 29% & d@¢® 1 ¢ w Pwhen it considers only the first two debt types.
[Please insert Table3.6 about herg

The results are even less pronounced for the largest debt tijge.B&ing rated leads to a 2.11
years reduction in the life of a stable déjgie structure based on the ATE estimate, this represents
the lowest relative reduction of only 1%c® @p & 1 p P . Although statistically significant,
this change indicatesdahmaintaining a stable main defgpe is only marginally influenced by the
assignment of a rating. Thus, it appears that the greater stability of capital structures of rated firms

allows them to have less stability in their dglgie structures beyond tieain debt type.

3.5 ROBUSTNESSTESTS
Given the number of categories of debt types anelypuds in the Capital IQ database, results

could change if they are aggregated differently. In the results presented to this point, we used
Capital | Q0O s types as ¢ha refarencercateg@idstin our empirical analyses so as to
not introduce any researcher biases in the categorization and to obtain an exhaustive set of debt
types with no loss of data points. In this section, we test the robustness of owr teesh#
following categorization of the debt types similar to that used by Colla et al. (2013): (1)

BForATE: ™® J18ty p o bR ForATT: p &ty omb
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commercial papers, (2) lines of credit, (3) term loans, (4) senior debt, (5) subordinated debt, (6)
capital leases and (7) other debt. As noted earlisrctegorization leads to a significant loss in
data because the notes and debt category which is now split between senior and subordinate debt
types has a variety of other sub types that are not included in these new groupings.

We repeat the clusterirapalysis, survival tests and hazard regressions using the netypkebt
categories. The clustering results with these newtyplet definitions are reported in Figuses.
This figure confirms our primary clustering results by showing a high concentddtalifferent
debt types across different clusters. In the first cluster, lines of credit and term loans make up
almost the total debt structure. In the second cluster, lines of credit make up more than half of the
debt structure. In the third and fourtlusiers, subordinated and senior debt account for the largest
portion of the debt structure, respectively. In the fifth cluster, senior debt and lines of credit
constitute the | argest portions of thethiddebt.
role, and finally in the seventh cluster almost all the debt consists of term loans. Untabulated
survival graphs and hazard regressions yield similar results to those reported earlier.

[Please place Figure3.8 about here]

We further test whethethe number of clusters or the Calinskirabasz stopping rule
influences our results using the new diipe categories. Based on the results depicted in Figure
3.9, we observe that the effect of the main debt type and the existence of clusters wittraboicen
in one debt type occurs when using both fiktyear and firml2year observationén unreported
results, we obtain similar results when we test the robustness of our survival estimates using three
alternative hazard functions: Weibull, Gompertz, @mc PH.

[Please place Figure.9around here]

Thus, these results suggest that our survival findings are robust to the categorizations of debt

types, the use of less efficient clustering and the choice of hazard function.

3.6 CONCLUSION
The finance literure has recently placed greater emphasis on the importance df/pkebt

structure as an integral part of capital structure decisions. This fledgling literature has produced

many unanswered questions, particularly questions dealing with how firms seletbiestructure

62



policies over ti me, with the intertempor al
structure, and with what determines relative dgpe preferences of firms. We currently know

that firms choose specialized debt structuresvery year, and that there is significant variability

in debt structures for rated firms. However, the literature still has not adequately addressed the
behavior and determinants of deigpe structures over the lomgn.

In this paper, we examined whetlterporate debt structures demonstrate-amgstability and
whether the timeseries variations in debt structures act as offsets for capital structure stability. We
used formal survival tests and lengn cluster analyses to examine the stability of mewly
introduced metrics of delstructure stability; namely, the debt heterogeneity index (HHI) and
varying definitions of debtype rank orders. Our results show that firms tend to maintain a single
main debt type unchanged over time, but change adéiradlebt types in their debt structure
frequently. We show that almost a quarter of the firms never change their main debt type, and more
than 35% of the firms never reduce the weight of their main debt type below 90% over a 12 year
period. We document thditeing rated significantly reduces the intertemporal stability of debt
structures, consistent with the conjecture of Rauh and Sufi (2010) that being rated with its greater

capitatstructure stability is associated with higher debt structure instability.
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CHAPTER 4:

Cor poDedbMat umirtoytrh®o r IR 1 eCraefdi t or
Ri ght €Comandkatbr cement

4.1 INTRODUCTION
The law and finance literature provides conflicting views about the impact of creditor rights

and contract enforcement on the choice of aeturity. A number of empirical studies find that
maturity increases with the level of protection provided to creditors and the quality of law
enforcement within a country (e.g., Giannetti, 2003; Qian and Strahan, 2@Rgr studies find
that creditorrights decrease corporate debt maturity (Vig, 2818y are not important for
syndicated loan maturities (Bae and Goyal, 2009). Most of the empirical and theoretical studies in
this area, however, consider creditor rights and law enforcement efficientty g;md assume that
they are directional equivalent in terms of their effects on the choice of debt maturity (e.g.,
Diamond, 2004; Demirgukunt and Maksimovic, 1999; Giannetti, 2003; Qian and Strahan, 2007;
Fanet al, 2012). Creditor rights are relatéal laws that determine who have the rights to the
property of bankrupt firms and who control the insolvency procedures, while strong contract
enforcement mechanisms give lenders the incentive to monitor acwhtract by increasing
recovery rates and deasing the time to handle reorganizations and defaults. The primary
guestion that this paper addresses is: Do creditor rights and contract enforcement have similar
directional impacts on corporate debt maturity choid@sfisidering the belief that shagrm
financing caused or exacerbated the last recession, the secondary question addressed herein is: Is
there a case in financial economics for theengthening of creditor rights or contract
enforcements?

In this paper we revisit the above conflictinrgsults about the impact of creditor rights on
corporate debt maturity by studying the differential effects of creditor rights and debt enforcement

efficiencies on corporate debt maturity. We focus on a large cross section of international corporate

19 Qian andStrahan (2007) use fixegffects regressions and find that stronger creditor protection increases
syndicated loamaturities. Giannetti (2003kportsthat a bundle of strongereditor rights and stricter
enforcements is associated with a greater avéiiabf long-term debt for unlisted companies.

20 Using a quashatural experiment, Vig (2013) studies the impact of the passage of a mandatory secured
transactions law in India and finds that corporate debt maturity shortens due to increqesd ex
inefficiencies associated with increases in creditor rights.
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debt maurity structures since almost all of the studies in the related literature have so far only
studied bank loans. We use publicly listed firms across 42 countries which allows for a
generalization of our findings to a wider cresstion of firms, especiglthose that are smaller in

size and those from developing countries. Our study extends the literature on the effects of legal
and property rights institutions on financial markets and contracts, especially by documenting that
creditor rights and contraehforcement efficiencies have opposite effects on the corporate choice
of debt maturity.

Our main sources for firdevel variables are the Compustat Global database, Compustat North
America, and Compustat Securities Daily. We use the creditor rights afidgankov, McLiesh,
and Shleifer (2007), and the measure of the efficiency of enforcement from Dgtrédo{2008).

We employ maturity determinants and control variables from thedpetific, macroeconomic
and institutional domains that are drawnnfrguch sources as the World Bank Doing Business,
International Country Risk Guide (ICRGJgritage Foundation and Polity IV databases.

Our empirical strategy exploits the different levels of creditor rights and contract enforcement
efficiencies in an int@ational setting, as variations in these determinants are largely exogenous
to the maturity decisions of individual firms. We improve on the econometrics used in previous
cross sectional examinations of the impact of creditor rights and contract enforedfiveency
on capital structure determinants. To address the unobserved heterogeneity inherit in international
level studies, previous studies have relied on either fixed effects (Qian and Strahan, 2007) or
random effects (Bae and Goyal, 2009) spedifices. We estimate the relationships using the
correlated randoreffects (CRE) model of Mundlak (1978). This modeling specification
successfully addresses a leahgpate in the related literature where institutional variables are
largely timeinvariant andfirm-specific variables change over time and across firms. A fixed
effects model consistently estimates the twagant determinants but not the tinmyariant
regressors. On the other hand, while a ranéffiects model can estimate both tiveriant and
time-invariant determinants, its estimates may not be consistent. The CRE estimations used herein
address these shortcomings by reporting fi@idct estimates for firaspecific variables while
simultaneously reporting randeeifect estimates for the ingttional (timeinvariant) variables.

We find that creditor rights and contract enforcement are almost independent (correlation of
0.05) and that stronger creditor rights shorten debt maturities while better enforcements lengthen

them.We also observe th#he significant variations in creditor rights and enforcement qualities
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across countries are independent of the sampl ¢
other institutional determinantg/e document that the effect of creditor rights anforcement
mechanisms are independent of the institutional setting of a country, including its legal origins,
culture and religion, and the formalism of its legal system. Our results are robust to the choice of
explanatory variables since all componenitshe creditor rights index decrease debt maturities,
and all alternative proxies for contract enforcement lead to longer debt maturities. These relations
remain large and significant when we use an alternative measure of debt maturity as the dependent
var i abl e, which is the weighted average of mat
structure as irbarettoet al. (2013) Our results are also robust to alternative estimation methods
to correlated random effects, including random effectsaahdbit specification, and to alternative
subsamples that, e.g., eliminate crbsted firms.

Using a parsimonious theoretical model we provide the mechanism through which creditor
rights and contract enforcement impact debt maturity. The model incaparabstly monitoring
technology into the simple model of asset substitution of Jensen and Meckling (1976) and Park
(2000). The key idea behind our model is that the manager faces-affradehoosing short vs.
longt er m debt . Fr o m ctiveh shortrreandabyg is achéager bpiteestscys bis choice
of different projects. Short term debt also relaxes the necessity of creditor monitoring and leads to
safer debt repayments by inducing maximum managerial effort (Diamond, 1991; Gertner and
Scharfgein, 1991). In contrast, loAgrm debt is more expensive for the manager to compensate
the creditors for longer commitments and the possibility of risk shifting. This setting leads to two
predictions. The first i s ttwean short Arel lomgaennaig e r 6 s
influenced by the strength of creditor rights, where stronger creditor rights lead to the choice of
shorter maturities by influencing the manager
prediction is that weaker editor rights are associated with riskier projects and is supported in the
related literature (e.g., Acharya et al., 2011).

Unlike creditor rights, enforcement mechanisms deal with thgosk efficiency of procedures
and operations and directly influenthe dollar amount received by creditors at liquidation. With
low enforcement efficiency, creditors collect a smaller portion of true asset values with liquidation.
Such inefficiencies include longer times spent in resolution, possible costs due td@oyam
the judiciarydéds inefficiency in implementing

are low, creditors will not monitor since monitoring costs exceed the monitoring benefits, and thus
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will only offer short term debt, resulting in ster debt maturities in response to weaker
enforcements.

Our paper makes three important contributions to the literature. First, we contribute to the prior
|l iterature dealing with the effects ofbythe 1in
documenting the differing impacts of legal protection of creditors and the enforcement efficiency
of contacts on corporate debt maturity. Significant determinants of corporate debt maturity
previously identified in the literature include the financiavelopment of the country (e.g.,
DemirguecKunt and Maksimovic, 1999; Giannetti, 2003), legal rights of creditors (e.g., Qian and
Strahan, 2007; Bae and Goyal, 2009; @hal, 2014), political settings (e.g., Fahal, 2012)
and national culture (Zhengt al, 2012). Second, we add to the literature that attempts to
disentangle the institutional impacts on economic performance pioneered by North (1981) and
Acemogluet al.(2005). We extend this line of inquiry to financial markets by studying the impact
of two different sets of institutions (namel vy,
debt maturity. Finally, our paper contributes to the literature that relates increased creditor rights
to inefficiencies in financial contracting and ermaplzes the demargide determinants of debt
structure (Aghion, Hart, and Moore, 1992; Hetraal, 1997; Acharyat al, 2011; Vig, 2013; and
Choet al, 2014).

The rest of the paper is organized as follows. Seci@drdevelops our theoretical model.

Section 4.3 describes the data, sample and summary statistics. Sédtiprovides and discusses
our main results. Secti@gh5 reports and interprets the results of several tests of robustness. Section

6 concludes the paper.

42 THE MODEL
In this section, we n@sent our theoretical model that formally describes the mechanisms by

which creditor rights and contract enforcement influence the choice of corporate debt maturity.
We empirically test the predictions of the model in subsequent sections of this papeodal
is constructed in the context of an optimal contracting framework and borrows features from the
Hart and Moore (1999) setting and incorporates the costly monitoring technoldgysen and
Meckling (1976) and Park (2000).

As shown in Figurd 6, the model has three dates.@At 11, an entrepreneur attempts to raBe
to fund a completely delfinanced project. The debt obtained is in the form of a zero coupon bond,

and therefore its face vali@ (including accrued interest) has to be repaid at the project end.
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Before the stdrof the project, the manager decides on the debt maturity. Maturity can be long or
short term, where in our set up letegm means ¢ and short term is p8Moreover, the
manager decides on the quality of the projeab atrt. The project can be eitheafe with
probabilityr) and a certaift return ofSor risky with probabilityp 1) with the risky returriY. The
success of the risky project is determined with probability Tip and this project returns R >
S when successful and zero if unsuccesshe payoff structure for the projects is

RO D O Y [AY Y (4.2)

In (4.1), | is the initial required investment, L is the liquidation value, and D is the face value
of debt. Similarto Park (2000 i nce t he project typefortonepaands

O |

also assume without loss of generalitythat| so refl ects the manager 0s

manager, the payoff of the risky project is more attractive than that of the safe project, even when
the success probability of the riskyoject,n, is low. This induces a riskhifting tendency into

our contract design where a borrower may pursue a risky strategy and shift the risk to lenders. In
the absence of liquidation, the manager prefers the risky project if the followinghifskg

condtion holds

YO A'Y O (4.2)

When creditors observe the risky project, they prefer to call for project liquidation,isince
1 ‘O Creditors need to monitor the project in order to observe its quality. They monitor with
probability &, and inca monitoring costsa If creditors monitor, they need to choose their
monitoring intensity_, where higher monitoring intensity leads to higher monitoring d¢@stEhe
need for monitoring increases with a longer debt maturity since project payoff aimiyert
increases with time. Thus, monitoring intensity is an increasing function of debt matirity
(Kristiansen 2005; Prilmeier, 203).

The project type is revealed conditional on monitoring at date one. The probability that lenders
correctly identify project type is proportional to their monitoring intensity. Without loss of

generality, we assume that creditors learn the projectyPe p with probabilityl t , and thus
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do not know more than what the public already knows about the project with probabilityt 8

If creditors learn that the project is risky, they call for liquidation. As Figérehows, they can

be successful I n eksiwithyrobalality i andghe projext miay contmdleswitla s s
probabilityp | . If not liquidated at date 1, the project returns cash flows at date two. Since the
project is fully debfinanced, the manager receives nothing when the project is liquidated.

[Please place Figure @about here]

If the project is liquidated & p, a valued will be realized from asset sales in the market.
Taking the market value of assets at the time of liquidatinghethe level of enforcement
efficiencies affects the effdveness of liquidation in terms of legal fees and other liquidation
related costs. Thug, —owhere—is the portion of asset value that remains after accounting for

liquidation costs.

4.2.1 Probability of Liquidation
The two ways for lenders to addrelss tiskshifting behavior of a manager are by issuing fong

term debt with monitoring or by issuing shoetm debt so that the loan has to be refinanced at
date 1 with no monitoring. Sindgei s t he manager 6s effort, credit
of the formry 1 in which they have the right to call for the project liquidation if and only if the
observedis below the minimum desired valug,. In our case, the most restrictive case is debt
with a maturity of one yearf( p). Since thé is equivalent t® p, the manager should exert
the maximum effort to be able to finance the project. While creditors do not monitotesinort
debt, they observe all required informationdat p in order to decide on the renewal of the
financing contact. Managers do not prefer shtatm debt because such a short maturity can
effectively bar the manager from pursuing the risky project.

The probability of liquidation, , is a function of debt maturity. When maturity is short
p in our set up)the probability that a risky project is liquidated i§ 1 ( p . When maturity is
long (¢ in our set up), the probability of liquidation can be a number Tip which is an
increasing function of the monitoring effort of the creditor and the stresfgtheditor rights), |,
in the economy.

The effect ofcreditor rights on the relationship between creditors and borrowers is extensively
studied in Townsend (1979), Aghion and Bolton (1992), Hart and Moore (1994, 1998), and
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Djankov et al. (2007). As thepapers argue, the credit provided to borrowers is influenced by the
legal power of creditors particularly in forcing repayments, seizing collaterals, and acquiring
control of troubled firms. Specifically, Djankov et al. (2007) elaborate how strongetocnegits
enable creditors to more successfully call for negotiations and force liquidations in the risky states.
Their index of creditor rights reflects the al
debt reorganization request and effifiealy force liquidation, (2) seize collaterals if reorganizations
are allowed, (3) effectively receive liquidation proceeds with priority over other stakeholders if
firms are liquidated, and (4) remove the manager during the reorganization procedurasand t
delegate the control of the firm to an administrator and not the manager. The latter also incentivizes
the manager to exert more effort and authorizes the creditors to impose their desired terms more
easily and to also extract more quality informat@r o u t the firmbébs opera
reorganization period. Thus, stronger creditor rights provide creditors with the ability to better
force or convince managers to liquidate the risky project in our model. Therefore, the probability
of liquidation is &unction of both creditor rights and the maturity structure of delt;dpr] H
On the flip sidewhen the rights of creditors are not well protected, the manager has greater
flexibility in pursuing his desired risky projects with fewer concerns about interventions from
creditors even if his projects are monitored. §hafter the financing phase, the manager decides
on his optimal choice of efforf), that maximize his expected payoffs based on the perceived effect
of the strength of creditor rights in the economy, thereby inferring the probability that the risky
prgect will be liquidated.

When there is a probability that the creditors may liquidate the risky project, the benefits of risk
shifting from Equationg) are given by

YO p | 1H RY O (4.3

If the benefits are greater than zero, them ttisky project is beneficial for the manager. The

variable that can determine whether there are benefits to risk shifting is the probability of

liquidation] 1 R . According to £0), we can derive a threshold foras
Y O

ny O

z

| p (4.9
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Equation 4.4) provides the level of the liquidation probability above which-gBKting is not
beneficial.

For simplicity, we assume there are only two creditor rights regimes: $tramgl weak
where strong creditor rights,, leads tohigh liquidation probabilityand weak creditor rights,

leads to a low liquidation probability. The high creditor rights state is the one inwhidh

z

| *, and the low creditor rights state is the one whereli |

42.2 TheManagedt s Pr obl em
The manager maximizes his payoff choosing the optimal levels of gféortl maturity .

0 dr6 nY O Q p A p 1A BRY O Q (4.9

Since the manager can only select one of the projects at ts@pblem as specified by Equation
(4.5 can be simplified to
D6 Y O Q° hp [1H nY ©O Q (4.6)

The first part of Equationd(6) shows the payoff to the manager if the project is safe, and the
second part if the pject is risky. The term\ t is the additional interest for longer term debt that
the manager is required to pay. For simplicity, we can assum& that mandA¢ Tt

The project choice of the manager depends on whether thghiftikg condition holdbased
on the magnitude of 1 i . In Equation 4.6), the expected payoff of the risky project for the
manager depends on the pr géandthe probabiity af projecthe prr
liquidation by creditors. If rislshifting is beneficih the manager chooses the risky project. Next,

we study the manag € rindesportsdnto different cveflitorgights jegimes. a n d

2.2.1 Strong creditor rights
With strong creditor rights, there is a high probability that the creditordevaible to liquidate
the risky project. Since 1 H | *, there is no incentive for the manager to take the risky project

based on Equatiord (). Therefore, his payoffs from Equatioh) can be written as

Ddwd Y O QF (4.7)

Since the manager wants to maximize his payoff, it is easy to confirm that the optimal maturity

becomeg psinceQ’ p Tmand thus that the "Yfm®nager 6s pay
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2.2.2 Weak creditor rights
When creditor rights are weak, the-axte payoffdor the risky project become more attractive
for the manager since creditors will not be able to liquidate the risky project effectively when

| 1A | “. From Equation0), the resulfrom the maximizing problem (4.7s

p | 1A 'Y 0O Q° (4.9

We can show that the optimal choice for maturity now is ¢ since it enables the manager to
reduce the liquidation probability,. We note that if the risky project is financed with short term
debt, the probability of liquidation i$00%, of 1 fp  p. Therefore, the manager will not

choose short term deit  p because his payoff becomes zero.
P11 AY O Qp T (4.9

With the choice of risky project with long term debt, the probability of liquidation depentise
strength of creditor rights, i.el,1 by | 1 g 8

The only cost to the manager from using long term debt is the additional financin@ cost,
It is easy to confirm that with low creditor rights since the manager will not chooséeshodebt

that he always pays the exta; and chooses the loftigrm debt as long as

p 11k AY O Q¢ m (4.10

Equation 4.10 holds as longa¥ ‘O Q¢ . This states that the additional premium plus the

debt service required fdmng term debt should be smaller than the payoff of the risky project.

423 Creditorsodé6 payoffs
The creditorsd expected payoff can be expres

~

& (4.11)

P &NO p NHAO G¢RO p AITH O _°
As shown above, the manager choasesp and applies for sheterm debt when creditor rights
are strong. In this case, creditors will receive a-fisk’'O at the end of the project. With weak

creditor rights, the manager applies for ldegm debt and pays the additional premi@m to

thecreditors.
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4.2.4 Enforcement
Both creditor rights and contract enforcement efficiencies affect financing contracts at the time

of liquidation although their mechanisms differ. Stronger creditor rights, according to La Porta et
al. (1998) enable creditors to ing@more restrictions on managers, call for renegotiations, change
managers and have priority on liquidation proceedings. On the other hand, better enforcement
results in more effective liquidation and lowers time and cost to creditors in the case optankru

In our model, greater creditor rights increase the probability of liquidating the risky project while
more efficient contract enforcement increase the liquidation payoffs for creditors and influence the
decision of creditors to monitor the activiteEmanagers prior to liquidation. For a monitoring
costc, creditors only monitor if

1 —0 p 11 RO ® (4.12)

More efficient enforcement leads to an increase-which is the portion of the value of liquidated
assets that creditors will receive after liquidation costs and inefficiencies are accounted for.
Equation 4.12) indicates that creditors will monitor only if their expected incremental payoffs of
monitoring and being able to liquidate the risky project exceeds their monitoring costs.

Creditors choose whether or not to monitor the firm based on three criteria; debtymnavel
of monitoring cost and strength of the enforcement system. Creditors will not monitor if the debt
is shoriterm ( p and the benefits of monitoring fall short of its costs. Creditors will monitor
if the debt is long term and the benefits of monitoring exceed its costs.

As —declines in Equatior4(12 due to enforcement inefficiencies, it becomes less profitable
for creditors to monitor managers since the marginal benefits of monitoring diminish. In particular,
when| 17 —8 p | 1 1/ O , then creditors are better off not monitoring. Creditors
would not agree with lonterm debt without monitoring sindemeans that the manager would
certainly choose the risky project. Since creditors knovarge of this situation, they prefer to
minimize maturity as a response to enforcemenit

effortn.

4.2.5 Testable Hypotheses
We can draw two hypotheses from our theoretical model that are empirically investigated in the

remainder of this paper. The first hypothesis is that shorter debt maturities are associated with
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stronger creditor rights. As the model implies, this isnlgadue to a greater (lesser) possibility of

risk shifting to creditors by the manager as creditor rights become weaker (stronger). For this to

be true empirically, we expect that firms take riskier projects with weaker creditor rights and vice
versa. Ths prediction is well confirmed in the literature. Specifically, Acharya, Amihud and Litov

(2011) find that stronger creditor rights lead to reduced corporattakislg. Consistent with the
current paper6és argument , & créddor rigtds cantmitigatethe ( 2 0 1 .
ma n a g e sslifting tendendies and show that in fact they do inhibit thestisking activities

of managers. The second testable hypothesis is that longer debt maturities are associated with more
efficient enforcemet of contracts since it increases the proceeds to lenders in a liquidation

scenario.

4.3 DATA
4.3.1 Main Country -level Variables

4.3.1.1Creditor -rights index
The creditor rights index is the updated version from Djankov, McLiesh, and Shleifer (2007)

for 129 countrieg€? The index is the sum of the values of four binary variables, where each variable
takes a value of one in a country if the country provides a specific type of protection for creditors.
The first type of protection exists if creditors can call for a reomgdion based on criteria such
as a minimum level of dividend payments. The second type of protection exists if debtors cannot
legally obtain unilateral protection against borrowers in the case of bankruptcy or if creditors are
able to discipline managersome effectively during the restructuring process by being able to seize
collateral. The third type of protection exists if creditors have the highest priority to payouts of the
proceeds of liquidation. Priority may be granted for managers, governmengdiors, and
therefore the related dummy equals one if creditors have the highest priority. The fourth type of
protection exists if creditors are legally able to change managers in the case of a formal bankruptcy
or reorganization.

Djankov et al. (2007)id that this index is highly persistent over time as only a few changes

occurred in the index over the past 13 years (Brockman and Unlu, 2009). Thus, we take the level

22 The initial version of the index was introduced by La Porta et al. (1998).
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of creditor rights for each country as being constant and equal to its 2002 value.cbimisistent

with the use of a constant value of the index for each country by Cho et al. (2014), Kyrdlainen,
Tan and Karjalainen (2013), Miller and Reisel (2012), Benmelech and Bergman (2011), Acharya,
Amihud and Litov (2011), Houston, Lin and Ma (205dd Brockman and Unlu (2009).

4.3.1.2Contract enforcement
Measures of contract enforcement are closely related to measures of property rights. Inter

country differences in laws and their enforcement can determine how costly contract enforcement
can be (Acemodh et al., 2005). Glaeser, Johnson, and Shleifer (2001) show how enforcement of
debt contracts varies across two posinmunist countries (Poland and Czech Republic) and that
strict enforcement in Poland resulted in a more rapid growth of its financi&etmahile the
inverse occurred in the Czech Republic. Below, we briefly discuss some of the factors that can
influence the quality of contract enforcement and the data sources used for measuring these factors.
Our main proxy for enforcement quality is tineasure for delbgnforcement efficiency for each
of 88 different countries constructed by Djankov et al. (2008) based on practitioner responses to
the procedures for debt enforcement for an insolvent firm in their country. Djankov et al. (2008)
compute tle likeliness of foreclosure, liquidation, or an attempt at reorganization as three probable
procedures. Their index considers time, cost and the probability of asset deposition. Djankov et
al. (2008) find that this index is related to the inefficiencthefpublic sector, French legal origins
and general excessive bureaucracy, number of red tapes and corruption. On the financial market
side, they also find that the index is related to structural characteristics of the debt market such as
disrupted bankrupy procedures, poor structure of appeals, and voting inefficiencies between debt

holders.

4.3.1.3Macroeconomic variables
The | evel of a countryds wealth and growth

function. For example, richer countries enjoycamparative advantage in terms of debt
enforcement efficiency due to their more sophisticated mechanisms (Djankov, Glaeser et al., 2003;
Gennaioli and Rossi, 2007; Djankov et al., 2008; Ayotte and Yun, 2009). We obtain our
macroeconomic variables (Growith GDP, per capita GDP and inflation) from the World Bank
database. We use the thresholds defined by the World Bank based on per capita GNI to categorize

countries into high, middle and low income.

75



As an aggregate i ndi c atedlectstheageneral tisk of itsyedosomy ov e r
and affects the discount rate (Keck, Levengood and Longfield, 1998). Besides risk and economic
factors, an increase in sovereign risk rating can be due to a set of political determinants including
corruption, risk ofconflict, and political tension (Kim and Wu, 2008). We use sovereign ratings
from Fitch that are converted into a numerical scale between 1 and 29 where A equals 1 and D
equals 29. Thus, a om®tch rating change represents a one unit increase or deanetse

equivalent numerical measure.

4.3.1.4Legal origins
One of the important countwi de i nstitutional determinants

| egal origin. La Porta et al. (1997) report t
termsof civil versus common law, has a direct effect on how investors are protected. Watson
(1974) finds that common law generally provides better protection for investors. Djankov et al.
(2007) find that legal origins have a large and significant effect ahterarket institutions and
document significantly higher creditor right scores for common law countries as opposed to civil

law (French origin) countries. Similar to Djankov et al. (2007), we use four distinct legal origins

being English, French, GermandaNordic that are captured using four dummy variables.

4.3.2 Firm-level Variables
Our primary source of neNorth American firm level data is the Compustat Global database

from 1998 to 2013. This database covers more than 100 countries with about 45,00€6mmque

We use the Compustat North America database for North American firms given its greater
coverage for these firms. All data is annual or annualized if it is originally not so. For example,
stock prices for international firms are available only atadydfrequency in the Compustat
Security Daily database. Merging these three databases provides tispdiific dataset for our
study. For comparison purposes, we convert all monetary values into U.S. dollars using the
exchange rates extracted from thel Bank official exchange rate database.

The data on deHypes is obtained from the Capital IQ database, which provides such data for
over 60,000 public and private wonldde firms since 2000. Other firtevel determinants are
chosen based on the maty literature findings of Barclay and Smith (1995), Lewis (1990),
Guedes and Opler (1996), Stohs and Mauer (1996), Flannery (1986), and Ozkan (2000). They

76



include firm size, market to book ratio, book leverage, profitability, tangibility and cash flow

volatility (Colla et al., 2014). Variable construction is explained in detail in Appehdix

4.3.3 Maturity Indexes
We construct two different measures for debt maturity. The first measure is tHeldondebt

ratio of longterm debt to total liabilities (Fan &k, 2012). This maturity index captures the relative
tendency of firms to choose shoar longterm debt in every year. Our second measure is the
weightedaverage debtnaturity index (which we refer to as Adebtmaturity hereafter) from

Saretto and Takes (2013). To construct this measure of maturity, we first group the Capital 1Q
debt structure data for each of our firms into the following seven categories: (1) Capital Leases,
(2) Commercial Paper, (3) Lines of Credit, (4) Laegn Debt, (5) Notesg] Trusts, and (7) Other

debt types. We then construct this detaturity indexas the weighted average of the maturities

of each of the available debt types, where the weights are determined by the market values of each
of the seven debt types. If the mdtty of a debt within a debt type is not available, we assume that

its maturity is equal to the average maturity of the other debts that share the same debt type for

that firm.

4.3.4 Summary Statistics
Table4.1reports the summary statistics for the institaélp macroeconomic and firgpecific

variables. The first two variables are the maturity index of Fan et al. (2012) and the weighted
average debt maturity (Aveebtmaturity) index. Our first maturity index (first column) is a
proportional measure and idies the ratio of long term to total debt. We observe that 52% of the
debt of an average firm is long term. The Alebtmaturity in the second row displays maturity

in number of years. This maturity index has a mean of 3.01. However, this index i®basdy

about onehalf of the observations used for the letlegm debt ratio index. The mean strength of
creditor rights of 1.86 is below the midpoint of its range between 0 and 4. The average efficiency
of the legal system at 75.71 far exceeds the meditire O (lowest) to 100 (highest) range for this
variable and therefore an average country in our sample enjoys a moderate to high level of
efficiency. Median corruption at 4 indicates that the typical country exceeds the median of the 0
(lowest) to 6 (hghest) scale for this measure. The average rates of inflation and GDP growth are
2.16 and 2.86 percent, respectively. The mean for public registries indicates that on average 6.56

percent of the population are monitored by public institutions whereasitla¢e bureau coverage
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is much higher at 63.86 percent. The number of private registries per capita also exhibits
substantial variability with a standard deviation of 29.23%.

[Please place Tableé.1about here]

With regard to the firnspecific variableghe market to book ratio has a mean of 1.02 (median
of 0.63) and a standard deviation of 3.15. Thus, market value is slightly above (substantially below)
one for an average (typical) firm in our sample. The mean and median profitability ratios are 6 and
8 percent, respectively. Tangibility ranges from 2 to 100% with a mean and median of 32% and
27%, respectively. Cash flow volatility is generally low even at tHe@Scentile where it is 19
percent. Finally, the book leverage ratio for an average armmhtyfpm tend to be low at 24% and
22%, respectively, although they reach 85% at tiep@Bcentile.

Table 4.2 reports the number of firms and firpear observations for each country in our
sample, and the percentage of firms in each country as afradtthe total number of firms in
the sample. The sample has 17,516 firms and 206,575yéen observations across the 42
countries over the 15 years examined herein. Since U.S. firms account for 22.72% of-fjfeafirm
observations, we later present oesults with and without the U.S. firms. After the U.S. in terms
of number of observations, we find Japan, China and U.K. Only firms from the U.S. and Japan
account for more than 7.74% of the fiymar observations in our sample. Furthermore, 73% of
thecountries have a firagear weight of less than 1% in our sample.

[Please place Table.2 about here]

Table4.3 presents the correlations between the main variables. The first and second columns
document the negative correlations between creditor riglitatin measures of debt maturity,
and the positive correlations between these maturity measures and the efficiency of contract
enforcement. The correlation of 0.35 between the two measures of maturity suggests that it is high
enough to infer that both vables refer to the same underlying variable but low enough to indicate
that they are somewhat different measures. A determinant of contract enforcement and property
rights, corruption, has a zero correlation with creditor rights, corroborating the fdoserwation
of independence between our measures of credit rights and contract enforcement. Consistent with
the predictions of our model, corruption is positively related to both measures of maturity. The

debtmaturity indexes are positively and signifitigncorrelated with per capita GDP but not
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significantly correlated with inflation. The debtaturity indexes are positively correlated with
firm leverage, tangible assets and firm profitability, which is consistent with the findings of
Barclays and Smitfil995) and Ozkan (2000, 2002).

[Please place Table.3about here]

Figure 17 depicts the relative positions of the various countries according to theisdines
mean corporate debt maturities. To plot this graph, we first take the means of theynmattexit
over time and across all firms in any given country and then sort countries based on their average
maturities. We observe that the mean ratios of-temnign to total liabilities tend to be higher for
the more advanced economies. The United Statedhealargest debt maturity based on this
measure, followed by Norway, New Zealand, and Ireland. In contrast, Zimbabwe has the lowest
index for this measure with a ratio of 0.1, followed by China, Morocco and Thailand. In the middle
maturity range, we fin®ortugal, Brazil, Croatia and Spain with index values near 0.6.

[Please place Figuret.1about here]

As depicted in Figurds, the distinction between a count:t
maturity is not as evident in the Akebtmaturity index. Mexico, Japan, and Chile now join the
U.S. as the four countries with the longest weigtategrage maturities. The four countries at the
bottom of the list still include Morocco but now also include India, Sweden and Finland. Sweden
in these two graphs sheva remarkable behaviour where it has one of the largest ratios of long
term to total debt, while its average debt maturity in years is one of the lowest. In the middle range,
we find both developed and developing countries. To illustrate, 14 countriesahakvedebt
maturity index of 1.5 years. The countries are Croatia, Zimbabwe, China, Greece, Poland,
Argentina, Germany, France, Switzerland, Kenya, Australia, New Zealand, Belgium and Hungary.

[Please place Figuret.2about here]

Figurel19plots the ével of the crediterights index for the various countries. Similar to Figure
17, the different regions and levels of economic development are scattered in the graph. The four
countries of the United Kingdom, New Zealand, Kenya and Zimbabwe with theshigleeitor
protections are either highly advanced or largely underdeveloped. This is also the case for the four

bottom countries of France, Columbia, Peru and Mexico.
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[Please place Figuret.3about here]

4.4 EMPIRICAL RESULTS

4.4.1 Estimation Method and Econometic Issues
In this section, we present the results of the tests designed to identify the legal and institutional

determinants of debt maturity, and particularly the credigits index. In studying the effect of

the creditor rights index on debt maturitye also study the effect of each of its four components

as identified by Djankov et al. (2007). We use different specifications to address econometric
issues associated with any unobserved heterogeneity and potential simultaneity induced by the
omitted vaiable bias.

We account for possible omitted variable bias by controlling for a variety of macroeconomic,
political and legal determinants and control for unobserved country heterogeneity by including
country effects. If an unobserved heterogeneity prokitecaused by observed and unobserved
factors, the residuals become correlated so that OLS results become biased. In this case, an initial
solution is to use fixe@ffects specifications, which yield consistent estimates (Qian and Strahan,
2007; Fan, Titran, and Twite, 2012). However, many of our variables of interest either change
very slowly over time or are time invariant, including the creditgints index, its components and
the enforcemenrgefficiency index. The persistent natures of legal and utgtital variables make
it impossible for a fixeeeffects specification to yield the desired results as the effects of these
variables cannot be estimated.

A randomeffects specification is defensible when the unobserved heterogeneity is independent
of the regressors. However, if the true model is fixed effects, a raeffects model yields
inconsistent estimates. Bae and Goyal (2009) examine the effect of the bundle of creditor rights
and enforcement on bank loans using a randtfacts specification bymplicitly assuming that
the true model is random effects due in large part to the inability of&edts models to estimate
time-invariant effects. Their finding that creditor rights are not associated with debt maturity
differs from the fixeeeffects findings of Qian et al. (2007) that stronger creditor rights are
associated with longer debt maturities.

As an alternative to these two specifications, we use a correlated random effect (CRE)
specification (Blundell and Powell, 2003; Altonji and Matzk¥05; Wooldridge, 2009) as our
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primary estimation specification due to its many advantages over fixed or random effects
specifications. Most notably, the CRE specification allows for a feféects estimation of the
time-varying regressors while providjrconsistent estimates of the thim@ariant regressors. Our
default CRE specification is:

DOOOD QHO OO wd Q 638 (4.13

In (13),( contains variables (such as the macro variableg)dhange only across tin.
contains the timénvariant variables (such institutional variables as the creditor rights index and
its components, enforcement efficiency and legal origins) that change by country but not for firms
in that country contains those variables that change both over time and across firms such as a
firmds si ze, mar ket to book rati o, pr@fitabi
captures the unobserved heterogeneity@n the regressen error term. We can also define the
following composite error term that captures the serially correlated errors when there is a
heterogeneity problem:

v Q o (4.19

In (14), the unobserved heterogeneity is decomposed into @rtiragant component and a
component that is a linear function of the observed regressors (Mundlak, 1978; Chamberlain, 1980,
1982). This allows us to rewrite the conditional expectation of the unobserved heterogeneity as:

0Qshy i~ pd 0Qs®d | A) (4.15

The unobserved heterogeneiy, can be decomposed into a constant componerd linear
function of the mean firaspecific variablegd| , and a firmspecific effect givery:

Q| ) "0 (4.1

The composite error term is the sum of a firm fixed effect and the error t&rm or:
v Q o 4.17

Using Equations43) and @4), we can rewrite the main specificatias:

dwo o6 Qa1 | | v (4.18
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Equation 25) can be estimated using a feasible GLS, with the following varas@riance

matrix:
6 ¢ M m L oN Y (4.19
6¢Ww M nh o i
w®ie  , h tovy

Withv asa’yY p vector, the varianeceovariance matrix can be rewritten as:

, (4.20

D

E
w OLD é E
E

4.4.2 DoeslL evel ofCreditor Rights and Enforcement|nfluence Debt Maturity?
Figure 20 provides primary evidence on how creditor rights and efficiency of contract

enforcement influence debt maturities. In both panelsafd 5b, the vertical axis is the median
debtmaturity index in any given country, ranging from 0 to 100%. The horizontal axis is the
strength of creditor rights for each country in fig@@@a and the efficiency of the contract
enforcement index in figur0-b. Both panels report estimated trenceéirbased on simple OLS
regressions. As the graphs clearly suggest, the maturity index is significantly and negatively related
with the strength of creditor rights and significantly and positively related with the efficiency of
enforcement mechanismsFigures 20-c and 5d reach similar conclusions when the weighted
average maturity index is used.

[Please place Figuret.4 about here]

We then examine the following multivariate relationship between debt maturity and creditor
rights, efficiency of contract éorcement and various control variables:
0 o 6w QO I 61 QAN 0 Q¢ 1 QG QOGI (4.2)
IO Oa@i I "0 i 0AQOTO®QG TN 0Qéi1 Q

0

2 The estimated slope coefficieior creditor rightss -0.0724 (tvalue of 156.39and for contract enforcement is
0.004(t-value of 215.33)

82



Subscripts@QA T Brefer to firm, country and year, respectivalyi ‘Q'Q ®cématrix of the
creditor rights index and its four components for each coyrn@®¢ "Q¢ i @ ‘Béh@ efficiency

of the conract enforcement index for each courjtfygom Djankov et al. (2008)0"Qi ista matrix

of firm-specific variables including the natural logarithm of size, market to book ratio,
profitability, tangibility, and cash flow volatility.d ¢ @iig€ a matix of countrylevel
macroeconomic variables including inflation, GDP growth and the logarithm of per capita GDP.
‘0¢ i 0 "Boadmattx of institutional variables including legal origingQac&ptures the time
trend using time dummy variablé®Q 0 taptures any unobserved heterogené&ltys the firm

fixed effect andd is the error term. The timearying explanatory variables are lagged one
period, as in Bae and Goyal (2009). Variable construction is described in ApBendix

Our primary goal at this point is to investigate the relations between debt maturity as measured
by the longterm debt ratio and the creditor rights index, its four components and the efficiency of
contract enforcement. The components of the credgbts index are: (1) existence of restrictions
on manager (debtor) when manager calls for reorganization, including the requirement of creditor
consent, (2) whether creditors can seize collateral after reorganization is agreed upon, (3) if secured
creditas have priority above other stakeholders or the government over liquidation proceeds, and
(4) if control during a reorganization moves from the manager to a corporate administrator.

The CRE estimation results with standardized variables and rofstiststics and year
clustering are reported in Tabled. Due to the large number of observations and their effect on
standard errors, we report significance levels up to a 0-8@lue in all tables. To account for the
effect of enforcement we include thdigkncy of contract enforcement of Djankov et al. (2008)
in the second row. Finally, columns 9 and 10 extend this study into two subsamples of developed
and developing countries. As expected, leign debt ratios are smaller with stronger creditor
rights Based on the first column of Tabled4, a one standard deviation increase in the creditor
rights index translates into a 0.11 standard deviation decrease in thierondebt ratio. This
magnitude is similar after controlling for firspecific determinats (column 2), macroeconomic
determinants (column 3) and legal origin determinants (column 4). All four creditor rights
components have similar directional associations with the-tlermy debt ratio. Consistent with
Barclay and Smith (1995), increasessine or tangibility are associated with a higher lggn
debt ratio. Higher longerm debt ratios also are associated with higher market to book ratios,

profitabilities and leverages and with lower GDPs per capita and inflations. Based on columns 9
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and D of Table4.4, we find that the estimated coefficient foi Q Q@uW®& Q¢ i G AR Q& 0
significant for firms in the developed but not developing countries. This may in effect be the result
of established institutions in the developedrid compared to the fledgling or partially
dysfunctional institutions in the developing sphere.

[Please place Table.4 about here]

4.4.3 Alternative Measure ofMaturity as a Test ofRobustness
Table 4.5 reports similar inferences based on the CRE results uheenweighteeaverage

maturity index is used instead of the letegm debt ratio. These new results indicate that weighted
average debt maturities generally increase with stronger creditor rights and weaker enforcement
quality. Based on the first row ofdHirst column of Tabld.5, a one standard deviation increase

in the creditoirights index is associated with an almost three times as large reduction in the average
debtmaturity index as for the loagrm debt ratid? This strongly significant positivassociation

is robust to the inclusion of firmapecific, macroeconomic and legal origin determinants. The
coefficient estimates for the four components of the credighits index are reported in columns

(5) through (8) of Tablet.5 Except for the thirdcomponent (i.e., del#tolder priority over
liquidation proceedings), increases in each of the other components is associated with a shorter
averagedebt maturity that is almost as much as the index itself.

[Please place Tablé.5about here]

The secondaw of Table4.5 reports the estimated coefficients and themlues for the
efficiency of contract enforcement. Based on the first column of the second row, a one standard
deviation increase in the efficiency of contract enforcement is associated @it séandard
deviation increase in the weightaglerage maturity index, which is considerably larger than its
effect on the londerm debt ratio reported in the corresponding column of TaldleThus, the
positive, large and significant association of éinéorcement mechanism on both of our measures

of debt maturity persists for all specifications with various sets of controls.

24 Since the numbers of observations for our two measures of maturity are not similar, we conduct
a test using the same observations. We findttieste untabulated results for the ldegn debt
maturity index are consistent with those reported in Télile
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4.5 ROBUSTNESSIESTS
The robustness of our results to alternative measures of contract enforcement, alternative

subsamples, alterna¢ estimation methods and the inclusion of additional cotletrgl controls

are now tested.

4.5.1 Alternative Measures of Contract Enforcement
In this section, we investigate the relations between alternative measures of enforcement with

debt maturity. Propéy rights institutions differ intecountry and are closely related to the quality
of contract enforcemerft Since creditorights provisions deal with the legal position of creditors
over borrowers in a financial contract, they do not guarantee thenagy of legal enforcement
procedures or how effectively legal enforcement procedures are implemented. If citizens are
unable to enforce their property rights from expropriation, they may not be able to circumvent
enforcement problems through contractiges(Acemoglu and Johnson, 2005) or instituting
additional laws. Acemoglu and Johnson (20f%J that property rights institutions have a more
dominant effect on financial development and investment decisions across countries than
contracting institutiong®

The various proxies used in the literature for property rights are closely related to the

i mpl ementation rather than the nature and fAde

ofpropertyr i ght s i nstituti ons o0 blg(.d., BaccandfGoyalc2609)eAst 6

a robustness test of our results, we test if the seven measures of property rights discussed below

have the same effect on debt maturity as the efficiency variable used earlier.

Corruption: The corruption index from IRG (International Country Risk Guide) varies
bet ween zero and six (|l owest corruption) and
system. According to the ICRG methodology, more corrupt countries tend to wield laws and
regulations much lesffectively, since governmental procedures and bureaucratic red tape in such
regimes can be violated by the use of bribes through networks of corrupt officials, particularly in
the acquisition of licenses and loans. Individuals in high corruption regenese lower quality

service if they refuse to provide bribes to the officials that require such (Laszlo et al., 2005).

25 Property rightsare the set of rules and regulations that are designed to protect citizens from seizure or
confiscation of their assets Hye elites and particularly governments.

26 The importance of property rights for financial development and financial markets also is discussed by
various other authors (e.g., Jones, 1981; De Long and Shleifer, 1993).
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Corruption can reduce governmental efficiency when the elevation to power of officials and
politicians is not based on merit. Corruptioan increase financial risk if it results in unexpected
scandals that destabilize countmde political institutions and functions and even threatens law
and order. Corruption can deteriorate the efficiency of law enforcement primarily due to higher
enforcement costs in more corrupt countries. In the aggregate, corruption is costlier than a tax due
to its inherent need for secrecy (Shleifer and Vishni, 1993).

Law and order: The | CRG Al aw and ordero index wused
(highestlaw and order), with each of its two components ranging between zero and three. The first
component , I aw, measures the impartiality and
component, order, measures to what extent citizens are willing toveeddputes through
established legal systems and procedures (DemKgix¢ and Maksimovic, 1999). Since law and
order determines how well a legal institution functions (Knack and Keefer, 1995), this index is
concerned more with the implementation and mr&ment of laws rather than how laws are
designed. Hi gher | evels of this index indicat
laws. The weak implementation of law and order or lack of effective sanctions can consequently
lead to increases immime rates and investment risk.

Bureaucracy quality: The ICRG index used herein for bureaucracy quality ranges between
zero and four (highest quality). A higher val
well developed, has its own hiring driraining procedures and can act independently and
autonomously from the center of political power. A lower rating is assigned if changes in political
power affect the routines, policies and pr a
government inlese countries tend to adversely affect the administrative functions and destabilize
long-term policies. The quality of the bureaucratic system is closely related to corruption (Bai and
Wei, 2000) and to the speed and effectiveness of contract impleroer{idie and Goyal, 2009).

By acting as a fishock absorbento to changes ir
affects the adjustment costs associated with changes in governmental processes and regulations.

Contract viability: The ICRG ing@x used herein to measure contract viability ranges between
0 and 4 (highest contract viability). This index captures the risk of unilateral cancellations of
contracts or governmental appropriations of assets (domestic and/or foreign). Lower contract

viability weakens property rights institutions and increases the costs cdimcement. This
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index also may capture some investment risk that is not already captured by other political or
institutional determinants.

Constraint on executivesThe index ued herein is from the Polity IV database, and it ranges
between 0 and 10 (most constrained). This index relates to the regulations and processes that
monitor and | imit the actions of a countryods
between political and property rights institutions (Acemoglu and Johnson, 2005). Executive
constraints can be levied by different authorities across different countries such as lawmakers in
the Western democracies or by ruling parties, monarchies, or theajydgystem in other
countries.

Property rights index: The index of property rights used herein is from the Heritage
Foundation. Index values that range between O and 100 (highest) are higher with increasing
promptness and efficiency of the legal systarenforcing contracts, more effective punishment
of any unlawful confiscation of land or other forms of private property, and lower corruption or
risk of state confiscation of domestic or foreign assets. The index is closely related to contract
enforcemeh (Acemoglu and Johnson, 2005). Since the index reflects the independence and
corruption level of the judiciary system and how effectively individuals are able to enforce
contracts, the index can also be interpreted as showing the extent to whichgropatgy rights
are preserved and how effectively the government enforces these laws. Thus, the lowest values of
this index are given to those countries with no legal provisions for private property (e.g., where
the state owns all property), access to toig extremely limited, filing for litigation is very
difficult, and corruption is prevalent.

Strength of legal rights: The index used herein is drawn from the World Bank Doing Business
database. Index values range from 0 to 12 (greatest strength)ndémscaptures the protection
mechanisms instituted by governments for both lenders and borrowers in order to facilitate
financial contracting.

Since some of the propertights variables are correlated by construction (e.g., corruption is
embedded inhte legal rights index), we report the regression (21) results for each progbtsy
variable separately (including the other controls) in columns 2 through 8 of Z#&ble all
specifications, we include the credioghts index to ascertain the rattness of its directional

association with debt maturity. Consistent with our predictions, lower corruption (higher
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corruption index) is associated with a higher kbegn debt ratio (see column 2 of Ta#lé).?’ A

one standard deviation increase in theugation index is associated with a 0.13 standard deviation
increase in the lonterm debt ratio. As predicted, stronger property rights are associated with a
higher longterm debt ratio (see column 3 of Tall®). We find similar positive and significant
associations between lotgrm debt ratios and contract viability, executive constraints, law and
order index, bureaucracy quality and strength of the legal system (columns 4 to 8, respectively).
While all seven measures of property rights significantigrease maturity, the coefficient
inferences for the creditor rights index remain unchanged.

[Please place Tabl&.6about here]

4.5.2 Tobit Estimations
In Panel A of Tablel.7, we report Tobit regression results with lower censoring to reflect the

existence bzero-maturity debt structures in the database. The first and second columns report the
results for the longerm debt ratio and the weightesterage debt maturity, respectively. The
previously reported results are robust to the -meaturity cutoff threshold with the exception of

the estimated coefficient for legaystem efficiency when the losigrm debt ratio is the dependent
variable. This estimated coefficient remains significant but is now negative. Thus, both measures
of maturity continue to deease with stronger credit rights. However, the {trg debt ratio now
decreases and the weighierage maturity now increases with greater efficiency of the legal
system.

[Please place Tablé&.7 about here]

4.5.3 Alternative Subsamples
We now examine the fefct of a greater representation of firms from some countries in our full

sample. The CRE regression results for the {imm debt ratios with the removal of firms from
the U.S., Japan, China separately and all three countries together are reportedns ¢8) (6),
respectively, of Panel B of Tabfe7. Our previous fulsample results are robust to each of these
exclusions. Longerm debt ratios are significantly lower with stronger creditor rights and poorer
enforcement efficiency. The signs of thteer coefficient estimates remain largely consistent with
those presented earlier. Some notable exceptions are the estimated-todaokdt ratio

coefficients that are now significantly positive, the estimated profitability coefficients that remain

27 \We obtain the same inferences usdting weighteeaverage maturity index as the dependent variable.
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significant but are now negative instead of positive and the estimated inflation coefficients that are

now insignificant.

4.5.4 Effect of Additional Country -level Variables
We now test if our results are robust to inclusion of additional colmnet variables. The

variables, which are more completely described in AppeBdirclude private credit to GDP,

stocks traded to GDP, Fitch sovereign rating, information sharing dummies based on whether a

country has private or public registries, public registry coveraiy® faivate registry coverage

ratio, check formalism (i.e., procedural efficiency for collecting a bounced check) and religion.

Private credit to GDP is obtained from the World Bank database and is used by Qian and Strahan

(2007). This variable is not gnk welkdocumented measure of financial development (King and

Levine, 1993; Beck, Demirgui€unt and Levine, 2010; Claessearsl Laeven, 2003; Djankaat

al., 2007) but it also increases with the power of creditors (Djankov et al., 2007). Religion is

captued by eight dummy variables where each dummy variable equals one if the majority of a

countryo6s popul ation practices that particul a

the dummyvariable trap). Religion is a proxy for culture (Qian adttahan, 2007) and is

correlated with both a countryb6sdé | egal ori gi

strength of a countryds creditor rights (Stul
The CRE regression (21) results with the inclusion of these adalitraniables and the long

term debt ratio as the dependent variable are reported in ZabM/e find that the estimated

coefficients for creditor rights and enforcement remain essentially unchanged. Of the seven

additional norreligion variables with cagistently significant estimated coefficients, we find that

the estimated coefficients are consistently significant and positive for Fitch sovereign ratings,

information sharing and public registry, and consistently significant and negative for private

registry. We also find that the lortgrm debt ratio when a dummy variable for religion is included

is significantly higher in countries where the major religion is Buddhism or significantly lower in

countries where the major religion is Atheism, Catholiciksiam or Orthodoxy.

[Please place Tablel.8about here]

4.5.5 Controlling for Cross-listed Firms
In this section, we test whether our results are robust to the exclusion ofisteddirms.

Potential problems with the inclusion of crdisted firms arise mdky due to the exposure of a
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crosslisted firm to two or more different country settings, including political, economic and legal
rules and regulations. This makes the inference regarding the effect of institutional factors
potentially more difficult. A w#-documented example of this limitation can be due to the bonding
effect where the crodssting of a firm can act as a mechanism for bonding managers (Lel and
Miller, 2008; Hope et al, 2004; Lichit and Chi, 2003). Similarly, ciiestsng may result in btter
governance with more credible commitments to serving creditor demands Histiogssubjects

a firm to stricter enforcement mechanisms and tougher disclosure requirements, as is found for
firms that crosdist in the U.S. market (Leuz, 2003).

To account for any possible crebsting effects on our previous inferences, we test if our main
results reported in Tablés4 and4.5are robust to the exclusion of crdisted firms identified in
Sarkissian and Schill (2014). Their sample consists @BfBms from 73 home and 33 host
markets. We redo our main CRE estimation tests after removing the 5,603 observations based on
the matches between their and our samples of firms. Comparing the new! Balelsults when
the longterm debt ratio is the depdent variable with those reported earlier in Tdblewe find
that the effects of creditor rights and the other determinants remain essentially unchanged across
all regressions with only some marginal changes in the estimated significance levelsti@pmpa
the new Tabld.10results when the weighteazerage debt maturity is the dependent variable with
those reported earlier in Taklebyields similar inferences. In summary, these results indicate that
our findings are not influenced materially by tinelusion of crosdisted firms in our original
sample.

[Please place Tabled.9and 4.10about here]

4.6 CONCLUSION
One strand of the literature posits that increased creditor rights and better enforcement result in

cheaper credit and a further relaxatadriinancial constraints (Diamond, 2004; Qian and Strahan,
2007). An opposing strand of the literature asserts that increased creditor rights may lead to ex
post inefficiencies that increase the probability of liquidation (Vig, 2014). Thus, while therform
predicts longer maturities with stronger creditor protection, the latter predicts the reverse.

We revisit this inferential difference by first proposing a theoretical model in which creditor
rights and contract enforcement efficiencies influence delnity independently (followinglart
and Moore, 1999Jensen and Meckling, 1976; and Park, 20@009. show that the preference of
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borrowers for longerm debt is related to decreased rollover costs documented by He and Xiong
(2012), and the preference afeditors for shorteterm debt is related to the higher effort of
managers and the reduction in monitoring costs by creditors associated witteshadebt. In

our model, creditors and borrowers enter a bargaining Nash game based on their bargaiming powe
at the time of contract initiation.

We examine the different effects of creditgghts institutions and contract enforcement
mechanisms on the choice of debt maturity. This contrasts with most studies in law and financial
economics that have either exiaed the joint effects of creditor rights and enforcement efficiency
or have not sufficiently described the underlying mechanisms through which creditor rights and
enforcement efficiency influence contracting features and debt maturity. We find thatynate
these two variables not correlated but that they have opposite effects on debt maturity.

Consistent with the empirical predictions of our model, we find that increased creditor rights
across 42 countries leads to shetegm maturities while bedt contract enforcement lengthens
maturity. Our findings for i ncreased nAcredi
Davydenko and Franks (2008) who report that the choice of secured debt is negatively influenced
by increased creditor rights thaicrease the cautiousness of creditors and make creditors less
willing to compromise. Our findings for the effect of enforcement mechanisms are consistent with
the findings of Bae and Goyal (2009) who find that increased enforcement efficiency lengthens

debt maturity.
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CHAPTER 5:

Concl usi on
In this thesis we study corporate capital structure determinants from three interconnected

perspectivesnamely the leverage ratio, degpe structure and finally, corporate debt maturity.

We investigate the timseries stability of leverage ratios and debt structurependde insights

on the impact of credit ratings on such corporate behaviours. We find that the stability of leverage
ratios is largely influenced bthe tendencyof firms to maintain stable crédratings. Using
treatment effect estimations on survival data, we show that assignment to better rating classes can
lead firms to postpone leverage ratio changes significantdya range between 1.8 to 3.5 years.

We also document that across matchédd-@nd unrated firms, being rated is associated with as
much as 9 years longer waifore a materideverage variation.

We also study the stability in corporate debt structures. We document that there are large time
series variations in corporate delptustures. Firms change their selected debt types and their
priorities frequentlyHowever; they maintain the single main debt type highly stable over time.
This result extends the findings of Colla et al. (2013) fegyearto-year toalong-run setting ad
shed light on the timeseries behaviour of debt structures. We contine finding ofRauh and
Sufi (2010) that there are large variations in debt structures that can possibly compensate for the
lack of variations in leverage ratios.

Finally, we studythe optimal corporate debt maturities across different countries by
investigating how the strength of creditor rights and contract enforcement mechanisms impact
optimal maturity choice. Using a stylized model, we are able to disentangle the indepdedent ef
of better creditor rights and stronger contract enforcement on debt maturity. Our model predicts
that stronger creditor rights shorten debt maturity and better contract enforcement lengthens it.
Empirically, we test the model predictions across fitatated in 42 countries and confirm the
model predictions. Our results extend the literature on the inefficiency outcomes of stronger
creditor protections. Moreover, our results imply that the large discrepancy in the literature
regarding the effects ohstitutional settings on optimal debt maturity can be the result of the

tendencyto bundk creditor rightswith enforcement efficiencies.
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Appendi xes

APPENDIX 1. DESCRIPTION OF VARIABLES AND THEIR COMPUTATION FOR CHAPTER 2
This appendix lists the variables used in the paper and exlaim they are computed. In Table A1, we
report the variables used as determinants of market leverage in a selection of past papers and their estimated
signs.
1 ° Book Leveragéd Qs defined as total debt (lortgrm debt plus debt in current liabilities) divided by
the book value of assets.
1 Cash flow volatilit( CFVol) is definedas in Kryzanowski and Mohsni (2018 the volatility 06",
O, 0 j over the past six years where
9 Collateral is computed using Inventory (Compustat item #3) + net PPE (Compustat item #8)/ Total
book assets
1 CAPX is from Compustat and shows funds, including property and equipment expenditures that are
used in addition to ptd, property and equipment. It excludes acquisition proceedings.
1 'Oy, is Income before extraordinary items (Compustat item #ig)is the change in working capital

(or &WC) minus Depreciation and Amortization (Cc

I aWC is the change in current operating assets (Compustat item #4), naslofaod shoiterm
investments (Compustat item #1), less the change in current operating liabilities (Compustat item #5),
net of shorterm debt (Compustat item #34).

{ Dividend Payer§ E O piallummy variable equal to 1 if the firm is a dividend payer.

f Lagged Leverage (A O) is the (market or book) leverage of the firm lagged ten years to capture an
initial leverage that minimizes loss in the number of years in our time series since our data starts from
1985.

Market Leverage,( As0p defined as total debt divided Bym value, where firm value is defined as
the book value of assets, minus the book value of common equity, plus the market value of equity, plus
the book value of deferred taxes.

1 Market to BooKMkt/BK) is defined as (market equity + total debt + pneferstock liquidating value
(Compustat item #0) 1 deferred taxes and investment tax creditsmipustat item 35))/book assets.

T Net Equity Issuance is the  splitadjusted change in  shares  outstanding
#1 1 DOBOARLz#T | POBORIOL z #1 1 DOBORIDK 71
#1 1 bOBOMRIDK times the spliadjusted average stock price | | B O QOWEOwW w
#1 1 DPOBORKww z #1 1 DPOBOROTH T | DOBOMAID  dividend bythe end
of year ti1 total assets.

1 NetDebtlssuances defined as the change in total debt
assets at the end of year t711.

1 Profitability (Profit) is defined as earnings before interest and taxes given byiopdratome before
depreciationCompustat item #3), divided by the book value of assets.

9 Ratingis the S&P credit rating of the firm, where the value 1 corresponds to a Standard and Poor rating
of AAA; 2 corresponds to AA+, and so on.

1 Ratedsadummyar i abl e equal to one if the firm has a

9 Size is the natural logarithm of total sales in millions of U.S. dollars.

100

N



1 Tangibility (Tang is defined as net PPE divided by book assets, where PPE is Property, Plant, and
Equipment (Compustat item #8

1 Log (Size) is the natural logarithm of book assets (Compustat item #120).

Log (Sales) is the natural logarithm of Sales (Compiistat #12).

1 Industry Leverage: Is the average market (book) leverage of firms in the same indisthewsame
first two digits in their SIC codes.

=

Table Al. Coefficient signs for the independent variables used in previous studies

This table reports the leverage determinants used and the signs of their estimates reported in a selection of
papers dad from 2006 to 2013. The table also reports if each paper has accounted for firm, time (year)
and industry fixed effects.

Faulkender & Frank & Lemmon et Fan, Titman, Saretto &
Variables Used Petersen (2006)  Goyal (2008) al. (2008) & Twite (2012)  Tookes (2013)
Initial Lev + + +
Size - +
Sales - +
Market to Book - -
Profitability - - - +
Tangibility (or Fixed
Assets) + + + - +
Industry Lev + +
Cash flow volatility
Dividend Payer
Existence of Rating + +/-
Credit rating + + +/-
Net debt issuance yes yes
Net equity issuance yes yes
Firm Fixed Effect yes yes
Year Fixed Effect yes yes
Industry Fixed Effect yes yes
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Table A2. Sizeadjusted critical t-values

The table reports criticalvalues adjusted for large sample size fdm @Y p Y Q

wheret* is the new criticalt value; T andk denote the sample size and the number of regressors in the
model; andc represents the ratio between the Bayes probabilities of the alternative and null hypotheses.
Thus, for a 5% level of significance= 95%/5% = 19. This formula is derived from Leamer (1978), is a
refinement of that that used by Connolly (1989) and Davidson and Faff (1999), and has been used by Frino
and Oetomo (2005), amongst others. See John&608) for derivation and further explanation.

K=
1 2 3 4 5 10 15 20
95.00% 5% 10,000 19 3.887 3.887 3.887 3.886 3.886 3.885 3.884 3.883
99.00% 1% 10,000 99 4.201 4.291 4.291 4.291 4.29 4.289 4.288 4.28/
95.00% 5% 20,000 19 3.975 3.975 3.974 3.974 3974 3.974 3973 3.973
99.00% 1% 20,000 99 4371 437 437 437 437 437 4369 4.368
95.00% 5% 30,000 19 4.025 4.025 4.025 4.025 4.025 4.025 4.024 4.024
99.00% 1% 30,000 99 4.416 4.416 4416 4.416 4.416 4.416 4.415 4.415
95.00% 5% 50,000 19 4.088 4.088 4.088 4.088 4.088 4.088 4.087 4.087
99.00% 1% 50,000 99 4.474 4474 4474 4474 4473 4.473 4.473 4.473
95.00% 5% 75,000 19 4.137 4.137 4.137 4.137 4.137 4.137 4.137 4.137
99.00% 1% 75,000 99 4519 4519 4519 4519 4519 4518 4518 4.518
95.00% 5% 90,000 19 4159 4.159 4.159 4.159 4.159 4.159 4.159 4.159
99.00% 1% 90,000 99 4.539 4.539 4.539 4.539 4539 4.538 4.538 4.538
95.00% 5% 125,000 19 4198 4.198 4.198 4.198 4.198 4.198 4.198 4.198
99.00% 1% 125,000 99 4.575 4.575 4575 4575 4575 4575 4574 4574
95.00% 5% 175,000 19 4.238 4.238 4.238 4.238 4.238 4.238 4.238 4.238
99.00% 1% 175,000 99 4.611 4.611 4611 4611 4611 4611 4.611 4.611

Alternative  Null T c
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APPENDIX 2: VARIABLE CONSTRUCTION FOR CHAPTER 3

1 Cash flow volatility CFVoI) is defined as in Kryzanowski and Mohsni (2013) as the volatility of
0@ ©Op 0yp over the past six years whef®; is Income before extraordinary items
(Compustat item #1883 ;i s t he change in working capital (
Amortization (Compustat item #14).

f Dividend Payer§ E O 0 AdbAl@nmy variable equal to 1 if the firm is a dividend payer, and
zero otherwise.

1 Heterogeneity index( () i) for firm i at time t is a normalized HerfindaHirschman index
(HHI) defined as the sum of squared ratios of each debt type from Capital IQ database to the total
debt. The corresponding formula is from Colla et al. (2013).

9 Industry Maturity (IndMat)/ heterogeity index (IndHet)s the average maturity/ heterogeneity
of firms in the same industry with the same first two digits in their SIC codes.

1 Initial heterogeneity: For every firm, this variable refers to the first available debt heterogeneity
observation.

1 Log(Sale$ is the natural logarithm of Sales (Compustat item #12).

1 Market to BooKMTB) is defined as (market equity + total debt + preferred stock liquidating
value (Compustat item #10)deferred taxes and investment tax credits (Compustat item
#35)Ybook assets.

1 Market Leveragés total debt divided by firm value, where firm value is defined as the book
value of assets, minus the book value of common equity, plus the market value of equity, plus the
book value of deferred taxes.

1 Maturity Index for frm i at timet (or 0 "Q) is defined as the ratio of long term debt to the total
debt, according téan, Titman, and Twite (2010)

1 Profitability (Profit) is earnings before interest and taxes given by operating income before
depreciation (Compustat item #13), divided by the book valassts.

f Rateddummy s a dummy variable equal to one if the
rating. A firm has to report at least one rating report in any given year to be consider a rated firm
in that year.

1 Saless the SALE variable from COMPUR\T database.

Sizeis the natural logarithm of total sales in millions of U.S. dollars.

Tangibility (Tang is defined as né?PEdivided by book assets, whdP@®Eis Property, Plant,

and Equipment (Compustat item #8).

Tax rateds the marginal tax ratedm the Compustat marginal tax rate database.

GDP, GDP growth and Inflation come from World Bank database

Term spread is constructed using Federal Reserve database

Idiosyncratic volatility is the moving average of daily stock prices from CRSP over th&gfas

days.

1 Short interest volatilitys the volatility of the shotterm interest rate over the past 180 days using
data from the Fed database.

=a =4

=A =4 -8 =4
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APPENDIX 3. VARIABLE CONSTRUCTIONAND DATA SOURCES F&® CHAPTER 4
ICRG refers to the International CountrisR Guide database. Compustat refers to the Compustat Global and Compustat North America databases.

Variable

Description

Source

Country specific variables

Bureaucratic quality

Higher bureaucratic quality index indicates that laws cannot be changldngtisthe change of political
power and hence such wélinctioning institutions can act as shock absorbents to power transitions.

ICRG database

Constraint on
Executives

This variable, according to the Polity IV methodology, refers to the instituiz@tbtonstraints on executive
powers be it collective or individual. These limitations can be imposed by different forms of institutions in
different societies, e.g., this role is played by legislaturé&¥estern democracies. Elsewhere, a similar limitir
role can be played by ruling parties, powerful advisors (in monarchies), or the military.

Polity IV

Contract viability

Contract viability measures the risk of unilateral contract cancellation or modification, as well as confiscg
foreign assets &ording to the reports in the ICRG database. Higher index levels state better contract vial

ICRG database

Corruption

Corruption variable concerns a country's political system. Increased corruption has adverse effects on b
and financial envionment and increases the risk of foreign investment. This measure implies that power i
transferred in other measures than ability and therefore can lead to long term destabilizing consequence
Corruption in our study is an index between 0 and 6 (higbaest of corruption).

ICRG database

Country status
(Developed/
Developing)

The measure comes from the World Bank's per capita GNI definition. In this measure, countries with pe
GNI of more than $12,276 are considered rich and those between $8®%62,275 are considered as middl
income. Our dataset does not contain poor countries due to unavailability of information.

World Bank, World Development
Indicators

Creditor rights

Creditor rights index is the sum of four distinct dummy variables fifstedummy variable equals one if
restrictions are in place in case a debtor needs to file for reorganization. The second dummy becomes o
secured creditors are able to seize collaténatise case of reorganization. The third dummy becomes one if
secured lenders are given prioridyer liquidation proceedings. The fourth dummy becomes one if the
management cannot continue managing during the reorganization process.

Djankov et al. (2007)

computed as GDP in terms of current currency to the GDP in the same local currency in 2003.

Efficiency This index measures the counspecific efficieng of debt enforcement, as in Djankov (2008) Djankov (2008)

Rate of growth in GDP of a country expressed in constant local currency. GDP is calculated without ded| World Bank, World Develpment
GDP Growth L . ;

of depreciations or depletion of natural resources. Indicators
Inflation According to the World Bank data definition, it is the annual rate of growth of the implicit GDP deflators, World Bank, World Developn Ind.

Law and order

Index between 0 and 10 with O being the lowest levels of law and order in a country. The measure show
traditional strength of law and order where, according to Knack and Keefer (1995), increases in this meg
be interpretd as reliable political institutions, smoother and ordered transition of political power, and bettg
functioning legal system.

ICRG database

Legal origins

Four different legal origins are considered including English, French, German and Nordic. A darahlevs

assigned to each of these legal origins.

La Porta, Lopezle-Silanes, Shleifer,
and Vishny (1999)
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Ln GDP per cap.

Natural logarithm of GDP per capita.

World Bank, World Development Ind.

Property rights Mainly C(.)nS|ders. the effectivenestlaws and institutions of a country to maintain and enforce the asset Heritage Foundat i
index ownerships of private owners.

Strength of legal This measure captures.the 'tlextent to whlclrI] the rights of both Iende"rs and borrowm:lsez{m(irby the legal World Bank Doing Business database
rights index system, and includes eight "collateral law" aspects as well as two "bankruptcy law" aspects.

Firm Specific variables

Ave-debtmaturity

Weighted average of the maturities of each of the availatietglpes.

Capital 1Q debt structure database

Book leverage

Total debt (the sum of long term debt and debt in current liabilities) divided by total assets.

Compustat

Cash flow volatility

Standard deviation over past five years of the normalized opgiatiame (i.e., operating income divided by
total assets).

Compustat

Log of size

Natural logarithm of size, measured by a firm's total book assets (COMPUSTAT lItem 6).

Compustat

Market to book

Market value of equity + total debt + preferred stock ligtiitg value less preferred taxes and investment ta)
credit, all divided by total book assets.

Securities Daily, Compustat

Maturity The longterm debt ratio, which is lontgrm debt divided by total liabilities. Compustat
Profitability Earnings befor@nterest and taxes (i.e., operating income before depreciation divided by total book asset§ Compustat
Tangibility Net property, plant and equipment (PPE) divided by book assets Compustat

Robustness Variables

Check formalism
index

Quantifies thg
the countrybd

Index of formalityt h a t
bounced check,
justification and avoids payment.

ranges from 1 to 7.

worth 5 percent of

Legal formalism developed iDjankov
et al. (2003)

Culture

Religion is used as a proxy for culture similar to Stulz and Williamson (2003). We recognize six distinct
religions including Atheist, Buddhist, Catholic, Hindu, Muslim and Orthodox. A dummy for each of these
religions equal®ne if majority of a country practice that certain religion.

Stulz and Williamson (2003) and the
CIA Factbook (2003).

Information sharing

This dummy variable equals one if either a public registry or a private bureau operates in the country, ze
othemwise.

World Bank Doing Business database

Private credit to
GDP

Measures the financial resources that financial corporations provide for the private sector. These facilitie
loans, trade credits and other receivable accounts, according to theB&okdefinition. Financial
corporations may include monetary authorities and banks and other financial corporations conditional or]
availability of data, and include leasing corporations, insurers, private lenders, pension funds and compa
active inforeign exchange.

World Bank

Private registry

Percent of firms and adults that are covered by private registries.

World Bank Doing Business database

Public registry

Percent of firms and adults that are covered by public registries.

World Bank DoingBusiness database

Sovereign ratings

Captures the risk of government default and is interpreted as a general indicator of systematic risk.

Fitch Rating Agency

Stocks traded to
GDP

Total value of stocks traded in a given year normalized by that year's@GipRures the annual stock market

liquidity.

World Bank, World Development
Indicators
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Tabl es

Table 2.1. Descriptive statistics for the various variables

This table reports the summary statistics for the three main samplesnutésl paper. The All or leftnost panel includes all firms in our sampegardless of
whetheror not they are rated. The Rated or middle panel and thealtémt or rightmost panel have firms with credit rating and no credit rating observations during
our study period, respectivelyhe mean difference column reports the differences in the meéms eited and netated samples. The variables are described in
Appendix 1. Initial market and book leverage (Lev) is their current counterparts lagged ten years. Data to computdebanradhatained from the COMPUSTAT
database for the period fron®85 to 2012. All financial firms (SIC codes 6000 to 6999) are excluded. Variable values are winsorized at the 0.1%Hevel for
market (Mkt) and book leverage (Lev) ratios. N is the sample size. ***, ** and * indicate significance at the 1%, 5% dexk)¥espectively.

All Rated Not-rated .
Mean Difference
(N =58,000) (N =19,285) (N =31,809)

Variable Mean S.D. Median Mean S.D. Median Mean S.D. Median
Mkt Lev 0.3 0.23 0.25 0.34 0.22 0.31 0.27 0.24 0.21 0.07**
Book Lev 0.28 0.2 0.26 0.33 0.17 0.31 0.24 0.21 0.21 0.09%*
Initial Market Lev 0.3 0.24 0.26 0.32 0.23 0.3 0.28 0.25 0.22 0.04*+*
Initial Book Lev 0.48 10.62 0.24 0.62 16.95 0.28 0.43 5.26 0.21 0.19*
Ln (Size) 4.79 2.26 4.86 6.73 1.55 6.71 3.52 1.85 3.57 3.21%
Ln (Sales) 5.72 2.38 5.83 7.79 1.55 7.76 4.37 1.96 4.46 3.42%**
Market to Book 1.33 2.43 0.96 1.19 0.83 0.95 1.43 3.22 0.96 -0.24**
Profitability 0.09 0.28 0.12 0.14 0.07 0.13 0.06 0.37 0.11 0.08*
Tangibility 0.35 0.24 0.29 0.42 0.24 0.39 0.29 0.22 0.24 0.13*
Industry Lev 0.3 0.1 0.28 0.32 0.1 0.31 0.28 0.09 0.27 0.04
CF Volatility 4.13 231.56 0.7 2.81 84.24 1.05 1.86 68.42 0.51 0.95*
Net debt issuance 0.12 0.47 0.01 0.07 0.45 0.01 25.96 296.74 3.29 -25.89***
Net equity issuance 0.06 0.42 0 0.09 0.45 0.01 0.14 0.48 0.01 -0.05**
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Table 2.2. Rating differences after formation of the quartiles based on credit ratings

This table reports average credit ratings at event years 0 (quartile formation date), 10 and 20, and tests of their
differences for quartiles fahe full sample of rated firms in Panel A and for the sample of rated firms with at least 20
years of observations in Panel B. Th&tdtistics are reported in the parenthe$#s.** and * indicate significance

at the 1%, 5% and 10% levels, respectivel

Panel A: Average Rating, Regular Sample

Very Highly

Event Year Rated Highly Rated Medium Rated Lowly Rated

0 5.11 8.38 11.61 14.12

10 5.57 8.93 11.57 13.54

20 7.06 9.82 11.93 13.09
Difference

0 and 10 0.45%*=* 0.55%** -0.04 -0.57*

(4.76) (12.35) (-0.24) (-1.54)

10 and 20 1.49%** 0.88*** 0.35 -0.44%**

(8.5) (24.72) (1.2) (-2.8)

0 and 20 1.95%** 1.44%* 0.3 %*=* -1.02**

(9.29) (26.21) (3.09) (-2.76)

Panel B: Average Rating, Survived Sample

Event Year very HRI%?(L)(; Highly Rated Medium Rated Lowly Rated

0 3.87 6.11 8.1 11.06

10 5.28 7.4 9.32 12.19

20 6.23 8.2 9.71 12.33
Difference

0 and 10 1.41%** 1.28*** 1.22%** 1.12%**

(6.68) (22.09) (34.38) (3.42)

10 and 20 0.94x** 0.79%** 0.38*** 0.14*

(23.39) (20.75) (13.14) (1.56)

0 and 20 2.36%** 2.08*** 1.61%** 1.26***

(13.68) (38.11) (46.11) (5.23)
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Table 2.3. Average treatment effect for firms just above the investmengrade cutoff

This tabe measures the average treatment effect (ATE) and average treatment effect on the treated (ATT) for firms
that have a credit rating just above the investment gradeffc(BBB-) compared to firms with a credit rating just

below the cubff (BB+). Propeniy score matching is performed based on a series of observables including classic
capital structure determinants (Titman and Parsons, 2008) andrcraditi ng det er mi nants wused
met hodol ogy (Duffie and Si negabeahreshold whitldtak8s)arbitrafiyvaluessoslld,o | d o

20 and 50. The second column, headed by Atotald report
third column shows the number of fAtreadAdtwhemthsfest vati on
row in each panel shows ATE and the second row in each

potentiatoutcome means. Weibull distribution is used to derive the results.

ATE and ATET for Leverage Survival

Threshold total treatment ATE/ ATT POM p
400 20 3.55 9.15 0.00 ATE
>0 400 20 3.67 9.21 0.00 ATT
20 383 219 2.1 713 0.00 ATE
383 219 2.12 6.85 0.00 ATT
10 307 271 1.83 3.27 0.00 ATE
307 271 1.88 3.21 0.00 ATT
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Table 2.4. Stability of rating classes and leverages

This table reports hazard ratio estimates for a sample confined to rated firms using an exponential hazard function.
The variable of interest is the stability of the leverage ratios and/ém eccurs when the leverage diverts by more

than 50% (left panel) and 20% (right panel) from its lagged value over the subsequent 27 years. Rating indicates the
rating quality and equals the negative of our original rating indicator. Therefore, arseanethe rating variable
indicates an improvement in rating quality and vice versa. All variables are standardized, except for the dummies.
Rating, market leverage, size and sales are orthogonalized using the modifie8¢Braidt procedure. Thevalues

are reported in the parentheses. *, ** and *** indicate significance at the 5%, 1% and 0.1% levels, respectively.

Threshold = 50 Threshold = 20
1) (2) (3) (4) 1) (2 (3) (4)

Rating -0.81™ -0.97" -0.88™ -0.93" -0.73™ -0.76™ -0.71" -0.72"
(-16.10) (-16.33) (-13.13) (-13.40) (-22.12) (-23.62) (-19.43) (-19.84)

Market Leverage 0.09 0.06 0.14 -0.04 -0.01 -0.03 -0.02
-1.09 -0.67 -1.51 (-0.97) (-0.29) (-0.65) (-0.52)

Ln(Saks) -0.18"  -0.25"  -0.2Z™ -0.21™ 0.11" 0.07 0.09
(-5.72) (-6.89) (-4.98) (-4.39) -3.06 -1.78 -2.16

Ln(Size) -0.30™ -0.24" -0.24" -0.12" -0.14™ -0.14™
(-3.93) (-2.87) (-2.86) (-3.18) (-3.57) (-3.69)
Profitability 83.19" 84.83 90.81" 19.65 43.47 43.73
-3.03 -2.71 -2.9 -1.26 -1.85 -1.86

Tangibility 0.01 0 0.08 -0.15™ -0.18™ -0.15™
-0.11 -0.02 -0.84 (-3.81) (-4.38 (-3.55)

CF Volatility 0.06™ 0.05™ 0.06™ 0.03™ 0.03™ 0.03™
-20.67 -18.14 -18.15 -7.12 -6.59 -6.69

Dividend Payer -1.48" -1.45™" -0.36™ -0.35™
(-4.16) (-4.08) (-4.19) (-4.11)

Market to Book -0.03 -0.06 -0.23" -0.25™
(-0.24) (-0.50) (-3.83) (-4.05)

Industry 277 -0.77
(-2.84) (-1.76)

Constant -5.33" -7.29" -7.02" -6.34™ -2.67" -3.08™ -3.26™ -3.02™
(-65.08) (-11.14) (-10.19) (-8.61) (-83.85) (-8.37) (-6.25) (-5.53)

Observations 2546 2527 2326 2326 2302 2286 2096 2096
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Table 2.5. Market leverage differences after formation of the quartiles based on market
leverage

This table reports average market leverages at event years 0 (quartile formation date), 10 and 20, and tests of their
differences fomquartiles of rated firms in Panel A and for smated firms in Panel B. Thestatistics are reported in

the parenthese$t*, ** and * indicate significance at the 1%, 5% and 10% levels, respectively.

Panel A: Average Market Leverage, Rated 8mple

Event
Year Very High Leverage High Leverage Medium Leverage  Low Leverage
0 0.49 0.4 0.32 0.23
10 0.5 0.4 0.31 0.23
20 0.47 0.38 0.29 0.23
Difference
0 and 10 0.00 0.00 0.00** 0.00
(0.23) (0.05) (-2.12) (-1.11)
10 and 20 -0.02%** -0.02*** -0.02%** 0.00
(-4.06) (-9.08) (-6.43) (-0.25)
0 and 20 -0.02 -0.02*** -0.02%** 0.00
(-1.00) (-3.35) (-6.05) (-1.14)
Panel B: Average Market Leverage, Notrated Sample
Event
Year Very High Leverage High Leverage Medium Leverage Low Leverage
0 0.38 0.24 0.14 0.06
10 0.46 0.29 0.19 0.13
20 0.33 0.22 0.17 0.13
Difference
0 and 10 0.07** 0.05*** 0.05%** 0.07***
(2.81) (7.28) (19.47) (10.07)
10 and 20 -0.12%** -0.07*** -0.01*** 0.00
(-13.59) (-28.63) (-3.87) (0.25)
Oand 20 -0.05** -0.01** 0.03*** 0.07***
(-1.99) (-2.05) (9.08) (10.94)
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Table 2.6. Rating effects on leverage stability

This table reports hazard ratio estimates using an exponential haaetidri. The variable of interest is the stability

of the leverage ratio and the event occurs when leverage diverts by more than 50% from its lagged value over a 27
year period. Rated dummy gets a value of 1 if a firm is rated, and zero otherwise.alllesére standardized, except

for the dummies. Rated dummy, market leverage, size and sales are orthogonalized using the modifiethBidtm
procedure. The-talue are reported in the parentheses. *, ** and *** indicate significance at the 5%, 1%l &nd O.
levels, respectively.

Threshold =50 Threshold = 20
(1) (2 (3) (4) (1) (2) (3) (4)

Rated dummy -0.26™ -0.21™ -0.17" -0.17" -0.15™ -0.10™ -0.08™ -0.07™
(-8.03) (-6.37) (-4.72) (-4.64) (-10.20) (-7.26) (-5.07) (-4.93)

Market Lev. 0.47™ 0.42™ 0.42™ 0.54™ 0.51™ 0.52™
(-15.64) (-13.59) (-12.56) (-38.13) (-35.41) (-33.19)

Ln(Size) -0.52" -0.49"  -0.49™ -0.27" -0.25™ -0.25™
(-15.88) (-13.89) (-13.79) (-16.03) (-13.39) (-13.33)

Ln(Sales) -0.10 -0.08 -0.08 0.00 0.03 0.04
(-2.46) (-1.98) (-1.96) (-0.21) (-1.53) (-1.62)

Profitability -0.31™ -0.44"  -0.44™ 0.86 0.80 0.80
(-4.21) (-3.65) (-3.64) (-1.66) (-0.55) (-0.55)

Tangibility -0.11" -0.09 -0.09 -0.13" -0.13" -0.12"
(-2.82) (-2.28) (-2.11) (-6.94) (-6.41) (-5.74)

CF Volatility 0.06™ 0.05™ 0.05™ 0.02" 0.02" 0.02"
(-29.42) (-30.88) (-30.88) (-2.61) (-3.49) (-3.37)

Dividend Payer -0.96"  -0.96™ -0.52™ -0.52™
(-6.03) (-6.03) (-10.07) (-9.99)

Market to Book 0.00 0.00 -0.01 -0.01
(-1.18) (-1.18) (-1.02) (-1.02)

Industry -0.05 -0.23
(-0.11) (-1.22)

Constant -4.63™ -4.67™ -456™  -4.55™ -2.50™ -2.44™ -2.35™ -2.28™
(-140.12) (-127.53) (-114.14) (-37.02) (-156.98)  (-129.36) (-51.46) (-30.77)
Observations 13567 13405 12745 12745 11467 11330 10749 10749
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Table 2.7. Leverageratio stability of firms with ratings starts or stops

This table provides the percentage of firms with leverage fluctuations that cross thresholds of 5%, 10%, 20%, 30%
and 50% for firms whose credit ratings were stastestopped to be reported by S&P during the time period examined
herein. The sample includes firms with at least 18 consecutive (annual) observations, at least seven consecutive
observations in both their rated and their-raded regimes, and whose ratibobservations in the rated period to the
notrated period is between 0.4 and 0.6. The method for calculating fluctuation differences is similar to that explained
in Table 7. Since only a few firms have more than ten observations in both the rated-eatéchoegimes, the
maximum number of lags is restricted to t&ft, ** and * indicate significance at the 1%, 5% and 10% levels,
respectively.

Not-rated Rated

Lag Threshold : . Difference T-test Value
Period Period
5 50 19.85%  19.47%  0.38%*** 11.18
10 3.74% 3.48% 0.27%*** 5.07
5 10% 19.71%  19.32%  0.39%*** 13.66
10 3.73% 3.47% 0.26%*** 29.47
5 20% 19.37%  19.04%  0.33%*** 6.87
10 3.71% 3.43% 0.28%*** 9.44
5 30% 19.16%  18.77%  0.39%*** 3.97
10 3.68% 3.40% 0.28%*** 9.38
5 50% 19.85%  19.47%  0.38%*** 3.63
10 3.73% 3.47% 0.26%*** 7.15
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Table 2.8. Fluctuations in leverageratios over time

This table reports the mean proportions of the ratedréietl) firms whose market leverage ratios deviate by at least

5%, 10%, 20%, 30% and 50% from their base year ratios at different future points in event time (namely, leads of 5,
10, 15 and0 years after the base or event year 0). The proportions are calculated for all the future points in event
time beginning with the firms in the sample of @aated firms in the 1985 base year, then for those in the 1986 base
year, and ending with thesin the 2005 base year. The last column reports the differences (Dif.) in the mean
proportions for rated and noated firms and ratio tests of their statistical significance. *, ** and *** indicate
significance at the 0.05, 0.01 and 0.001 levels, res@dgt based on conventional criticalalues. Panel A reports

the results for all firms in each sample. Panel B reports the results for samples of firms where each firm has at least
20 years of observations ending in 2012.

- _ Panel A All firms in each sample Panel B SoSurv I v ¢
Lead Minimum Deviation annual observations ending in 201:

Rated Not-rated Dif. Rated Not-rated Dif.
5 47.50% 54.49% 14%**  50.00% 58.00%  16%***
10 5% 38.55% 46.65% 21%***  42.00% 51.00%  22%***
15 26.16% 33.84% 29%**  29.00% 39.00%  33%***
20 13.32% 16.10% 20%**  16.00% 23.00%  43%***
5 47.21% 54.33% 15%**  50.00% 58.00%  169%***
10 10% 38.39% 46.54% 21%**  41.00% 51.00%  22%***
15 26.07% 33.78% 29%***  29.00% 39.00%  33%***
20 13.28% 16.07% 21%***  16.00% 22.00%  43%***
5 46.71% 54.01% 15%**  49.00% 57.00%  16%***
10 20% 38.09% 46.32% 21%**  41.00% 50.00%  22%***
15 25.90% 33.66% 29%***  29.00% 39.00%  33%***
20 13.21% 16.02% 21%**  16.00% 22.00%  43%***
5 46.27% 52.31% 13%***  49.00% 56.00% 149%**
10 30% 37.79% 44.96% 18%**  41.00% 49.00%  209%0***
15 25.73% 32.78% 27%***  29.00% 38.00%  31%***
20 13.13% 15.61% 18%**  16.00% 22.00%  40%***
5 47.50% 54.49% 14%**  50.00% 58.00%  169%***
10 50% 38.39% 46.54% 21%**  41.00% 51.00%  22%***
15 25.98% 32.85% 26%**  29.00% 38.00%  30%***
20 13.21% 16.02% 21%***  16.00% 22.00%  43%***
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Table 2.9. Pooled regression results for leverage ratio determinants

This table presents the estimation results for the following pooled OLS regression model for samples of firms with ogoatebbvalues:
I 0Qp T 0¢ "Wy T 0€&WoaRi 10"y I 01 € Q001 "YOEQ T 08 QEFEQULT 6 Owg &
I 00 hiwQ-
Mkt Lev and Book Lev are market and book leverage, respectively. The regressors are as defined in Appendix 1. Sumnianaliefsuits, and those in the
rated and netated subsamples are reported in Panels A, B ands@ectvely. All variables are firsvinsorized at the upper and lower 0.1%, and then

standardized by dividing by their standard deviationgallies based on clustered standard errors when so indicated in the last three rows of each panel are reported
in the parentheses. Superscripts a, b and c indicate significance at the 0.05, 0.01 and 0.001 levels, respectivetpriveseidioal critical-values. Superscript

0Qp T

d and e indicate statistical significance at the 0.05 and 0.01 levels, respectgely,dn sizadjusted critical-values as reported in table A2.

Panel A Allfirms (1) A) ©) @ B) ©) @ B) ©) (10) an 12)

Variables Mkt Lev Book Lev

023%°  022°¢ 0.14°¢ 0.14%¢  0.14°¢
Mkt Lev at £10 (58.35) (3314 (24.26) (39.2)  (24.41)

0.00 0.00 0.00 0.00 0.00
Book Lev at 10 026)  (038)  (0.29) 013)  (0.21)
Log (Size) 034 .0.36°  -0.35%  -0.35% 028 -020%¢  -0.20°°  -0.20¢¢
(-16.33) (-17.16) (-26.61) (-16.66) (-12.06) (-12.25) (-22.00) (-12.25)
Log (Sales) 0.26°  027%¢  026%  0.26% 0.20°¢  0.20°  020°  0.20°¢
(132) (13.68) (19.09) (13.08) (6.48)  (6.45) (14.87)  (6.45)
Varket to Book 759 786  -7.63%¢ 761 3.04°¢ 303  3.08¢ 303
(1.82)  (-1.81) (-29.01) (-1.82) (4.89) (485 (11.68)  (4.85)
Profitabliy 2918 -296° -2.86°¢  -2.874 359  -357°  .358¢ 357
(-2.04)  (-2.03) (-23.80) (-2.03) (-3.14)  (-312) (-29.75)  (-3.12)
Tangibilty 0.04%¢  0.06% 004  0.04° 0.10°¢  010%  0.10°¢  0.10%
(7.08)  (10.01)  (9.89)  (7.14) (19.89) (19.80) (23.15)  (19.80)
Industry Lev 0.20%¢  032¢ 030 020 0.18¢  018€  017%¢  0.18%
(40.26) (44.49) (73.19) (-40.73) (20.19)  (2029)  (42.24)  (20.29)
CF Volatiity 0.05¢  0.04%  0.05°¢ 0.03€  003°  0.03%
9.47)  (9.64)  (9.67) 6.84)  (590)  (6.81)
Dividend Payer 000%  -0.00°¢  -0.00% 000°  -000°  -0.00°
(-5.44)  (-4.21) (-4.65) (-2.93)  (2.15)  (-2.90)
Constant 0.04%¢  0.04%€  0.00 0.00 001 00l -0.03¢  -0.03¢ 006 006 006  0.06
(11.02) (>100.00) (0.08)  (0.08)  (1.42) (0.21) (6.68) (>100.00)  (359)  (3.69) (13.71)  (3.69)
Observations 58,000 58,000 57,998 57,008 57,998 57,998 58,000 58000 57,098 57,098 57,998 57,998
R-squared 0.06 008 02 0.18 0.2 0.2 0 0.01 0.11 0.11 0.11 0.11
Year Fixed Effect NO YES  YES YES NO  YES NO YES YES YES NO YES
Firm Fixed Effect NO NO  NO NO NO NO NO NO NO NO NO NO
Year Clusters NO YES  YES YES NO  YES NO YES YES YES NO YES
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Panel B:Rated (1) B) B) ) ©) ©) ) @) ) w0 1) (12
Variables Mkt Lev Book Lev
0.30°¢ 029%¢  0.11°° 0.10°¢  0.11°°
MktLevattld 4540 2462)  (11.14) (17.73)  (11.31)
0,01 0012 001 0.00  0.00
Book Lev at {10 (-1.00) (-203)  (L72) 069)  (1.53)
Log (Size) 0309 -0.34% -0.33€  -0.33% 0415¢ 0450  -0.450¢ .0 A450e
g (-10.47) (-11.36) (-18.70) (-11.18) (-14.98) (-15.74) (22.26) (-15.74)
Log (Sales) 0.0 007 009%  0.08 0.07° 007 009  0.07
g (351) (321) (5.06) (3.34) 28) (256) (477)  (2.56)
02Fe -0.205¢ -0.26%¢ -0.27%¢ 0.066  0.06° 007%¢  0.06°
Market to Book (-12.20) (-12.46) (-39.50) (-12.24) 277 289  -938  -2.89
orofitabiit L0.25%¢ -0.25%¢ -0.250¢  -0.25%@ .0.14% 014 0150  -0.14%®
y (-14.34) (-14.15) (-35.48) (-14.38) (-6.30) (:6.36) (-18.50) (-6.36)
Tanaibil 002 002 -0.04%  -0.03 001 000  -001 000
gronity (-1.89 (-1.23) (-6.41) (-2.15) (055)  (0.27) (-1.67)  (0.27)
Industry Lev 0.21°¢ 0.23% 0235  0.21% 0.16°¢ 016 016%  0.16%
(17.71) (24.66) (35.91) (18.43) (8.88) (9.13) (2242)  (9.12)
. 0.07°¢ 007%  0.07%¢ 0.04%  0.04%¢ 004
CF Volatility (10.07) (8.53)  (9.98) (6.40) (4.74)  (6.50)
y 0.00 000  0.00 0.00°¢  0.00°¢  0.00°®
Dividend Payer (1.05)  (L54)  (1.46) (4.43)  (532)  (4.40)
Constant -0.09%¢ 0095 -0.06°° -0.06°° -006%¢ -0.06°%  -0.13%¢  -0.13% -0.10% -0.11°% -0.11%°  -0.11%¢
(1327)  (>100.00) (-34.15) (-25.62) (-11.05) (-23.94) (-20.07) (>-100.00) (-80.89) (-32.61) (-16.94) (-32.57)
Observations 19,285 10285 10,285 19,285 19285 19285 19,285 19,285 19,285 19,285 19,285 19,285
R-squared 0.1 0.12 0.44 043 044 044 0.00 001 021 021 02 021
Year Fixed Effect NO YES YES YES NO  YES NO YES  YES  YES NO  YES
Firm Fixed Effect NO NO NO NO  NO NO NO NO NO NO NO NO
Year Qusters NO YES YES YES  NO  YES NO YES  YES  YES NO  YES
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Panel C:Notrated (1) @) 3) @) ) ©6) ) @) ©) 10 1) 12
Variables Mkt Lev Book Lev
0.17°¢  0.15%¢ 0.12°€ 0.12°¢  0.12°¢
Mkt Lev at £10 (31.63)  (20.04) (16.56) (23.40)  (16.49)
0.00 0.00 0.00 000 0.0
Book Lev att10 020) (022  (0.39) (0.28)  (0.39)
Log (Size) 0.40°¢  0.42°¢ -0.41°¢  -0.41¢¢ 0.36°¢ -0.37°¢  -0.37°¢  -0.37%¢
(-20.87) (-22.28) (-29.42)  (-21.50) (-16.86) (-17.68) (-27.64) (-17.61)
0.26°¢ 0.27°¢ 025%¢  0.26% 0.15%¢ 0.15% 0.15%¢  0.15%
Log (Sales)
(14.00) (14.32) (17.67)  (13.99) (5.19) (5.19) (11.19) (5.17)
Market to Book -6.382  -6.47% -6.54%° -6.40? 3.30%4 3.27¢d  3.27%¢  3.27°d
(-1.96) (-1.96) (-19.13)  (-1.97) 4.01) (3.99) (9.92 (3.98)
rofitabiliy 2158 215 205 2132 356" -352° 3520 350
(-1.93) (-1.94) (-13.05)  (-1.92) (-311) (3.10) (-23.17) (-3.10)
Tangibilty 0.05°® 0.06% 0.05%°  0.05% 0.08°¢ 0.08%¢ 0.08%°  0.08%°
6.23) (6.73) (8.76)  (6.24) (13.62) (12.68) (13.7) (12.68)
0.23%¢  0.25%¢ (25%€  (.23% 0.13%¢ 0.13% 0.13% 0.13%
Industry Lev
(39.17) (37.05) (45.11)  (39.05) (17.64) (17.65) (23.88) (17.57)
CF Volatiity 0.07°¢  0.06°¢  0.07°¢ 0.08%¢  0.08%  0.08%°
(5.02) (524)  (4.95) (4.80) (6.63) (4.80)
Dividend Payer 0.00%¢  -0.00°  -0.00°¢ 0.00° 000" -0.00°
(-3.94) (-3.67)  (-4.01) (-2.48) (320) (-2.44)
Constant 0.04°%¢  004°® 001 002 0.02° 0.02 -0.04°  -0.04°¢  0.09°° 0.09° 009  0.09°
8.17) (>100.00) (0.5)  (0.6) (258)  (0.64) (-8.27) (>-100.00)  (3.74) (3.88) (14.15) (3.88)
Observations 31,809 31,809 31,807 31,807 31,807 31,807 31,809 31,809 31,807 31,807 31,807 31,807
R-squared 0.03 006 017 016 017 0.17 0 0.01 014 014 014 014
Year Fixed Effect NO YES YES  YES NO YES  NO YES YES  YES NO  YES
Firm Fixed Effect NO NO  NO NO NO NO  NO NO NO  NO NO NO
Year Clusters NO YES YES  YES NO YES  NO YES YES  YES NO  YES
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Table 2.10. Fixed effects regression results for leverage ratio determinants

This table reports the estimation results for regression model (1) as specified in table 2 without the initial ié2a¥age)(regressor and with and without firm
fixed effects for all firms and those in the rated andrated subsampleblkt Lev and Book Lev are market and book leverage, respectively. The regressors are
as defined in Appendix 1.[Bvariables are firstvinsorized at the upper and lower 0.1%, and #renstandardized by dividing by their standard deviations.-The t
values based on clustered standard errors when so indicated in the last two rows of each column are reporteshihebesp&uperscripts a, b and c indicate
significance at the 0.05, 0.01 and 0.001 levels, respectively, based on conventional-gatigas tSuperscript d and e indicate statistical significance at the 0.05
and 0.01 levels, respectively, based ae-sidjusted critical-values as reported in table AQ.is the number of observations. All the regressions reflect firm and
year clustering.

Panel A All firms (N=57,998) Panel B Rated firms (N=19,285) Panel C Not-rated firms (N=31,807)
Variables €] (2) 3) 4) 1) 2) 3) 4) 1) (2) 3) 4)
Mkt Lev Book Lev Mkt Lev Book Lev Mkt Lev Book Lev

Log (Size) -0.36%¢ -0.17°¢  -0.29°¢ -0.30%¢  -0.34°¢ -0.20%¢  -0.45°¢ -0.27%¢  -0.42°¢ -0.19%¢ -0.37%¢  -0.30%¢
(-11.82) (-3.46) (-8.04) (-5.92) (-7.56) (-3.59) (-7.56) (-4.00) (-14.78) (-4.05) (-11.10) (-5.87)
Log (Sales) 0.27¢¢  0.22%¢ 0.20%¢  0.22¢¢ 0.07 0.17° 0.07 0.07 0.27%¢  0.15%¢ 0.15%¢ 0.16%¢
(8.66) (4.77) (5.19) (4.37) (1.68) (3.07) (2.18) (1.14) (9.62) (3.70) (447 (3.26)
-7.86% -14.40¢¢ 3.03 -1.56  -0.29%¢ -0.21°¢¢ 0.06° 0.032 -6.472 -12.05%¢ 3.27 -1.01

Market to Book (-2.00) (4.58)  (L47) (-1.40) (-12.37) (-8.17) (3.18) (1.69) (227) (4.09) (155  (-0.75)

2.96% -5.67°¢ -3.57% -4.44°%  -0.25%¢ -0.25¢¢  -0.14%¢ -0.17°¢  -2.158 -4.56%¢ -3.52¢¢  -4.34%¢
(-2.13) (-6.19)  (-4.01) (-5.93) (-13.53) (-10.97) (-6.64) (-8.62) (-2.00) (-5.31) (-3.82)  (-5.31)
0.06°¢ 0.13°¢  0.10°¢  0.09°¢ -0.02  0.03 000 -0.03 0.6 0.18%€ 0.08%¢  0.14°%
(5.13) (6.20)  (9.03) (4.05) (-0.97) (1.05)  (0.15) (-0.64)  (3.99) (6.61) (5.60)  (4.92)
0.32°¢  0.30°¢  0.18%¢ 0.16°¢  0.23%¢ 0.25°¢  0.16%¢ 0.13°¢  0.25°¢ 0.26%¢ 0.13°¢  0.16%¢
(26.46) (21.07) (17.25) (13.09) (13.16) (12.95  (8.35) (6.11) (16.49) (12.83) (10.17)  (9.71)

Profitability
Tangibility

Industry Lev

CF Volatiity 0.05%¢ 0.02°¢  0.03%¢  0.01 0.07°¢  0.04° 0.0424 001  007° -0.02 0.08 -0.02
(4.42) (3.49) (3.41) (0.71)  (3.47) (2.86)  (2.27) (0.83)  (2.97) (-0.43) (257) (0.52)
Dividend Payer -0.00°  -0.00 0.00  0.00 0.00 -0.00° 0.00° 000 -0.00° 0.00° 000  0.00°
(-2.44) (-0.67) (-1.43) (-0.74)  (0.46) (-2.19)  (2.47) (1.10) (-2.47) (1.65) (1.45)  (1.76)
Constant 000 000  0.068 008 -0.06° -0.05 -0.11°¢  -0.03 002 004 0.09 0.07
(0.08) (0.10)  (2.14) (2.38) (-4.09) (-1.62) (-6.36) (-0.75)  (0.63) (0.86) (2.45)  (1.59)
R-squared 0.18  0.71 0.11 0.7 0.43 0.8 021  0.75 0.16 0.7 014 0.71
Year Fixed Effect YES  YES YES  YES YES  YES YES  YES YES YES  YES YES
Firm Fixed Effect NO  YES NO  YES NO  YES NO  YES NO  YES NO YES

117



Table 2.11. Variance decomposition

This table reports the contributions of each traditional variable (as described in Appendix 1) awrdfdigetactors to the explanatory power of the regression
models for market and book leagres whose results are reported in tables 2 and 3. The contribution of each factor in explaining the total variatepeimda d

variable (market or book leverage) is calculated by dividing the Type Il sum of squares of that variable by the tdtatjganes of all variables. For example,

[ fiexpl abBanddreportthe confribusogforar e s o
the full sample and the rated and-nated samplesespectively. Firm FE is the finfixed effect, Year FE is the year fixed effect and Industry FE (based on the
two-digit SIC code) is the industry fixed effect. N is the number of observations.-Wdieets are reported in the parentheses. Superscriptarad ¢ indicate
significance at the 10%, 5% and 1% levels, respectively. Superscripts d and e indicate thsizaradjasted levels of significance for 5% and 1%, respectively,

n col

(4)

as calculated in Table 2.

for

mar ket |

everage, 4 .

7 %

of

t he

Panel A All firms

Mkt Lev (N = 58,000)

Book Lev (N = 58,000)

Parameter 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Firm FE 1ce 0.983¢ 0.959°¢ 0.951¢¢ 0.951%¢ 1¢%e 0.956%¢ 0.912¢¢ 0.894¢ 0.893¢%¢
(21.14) (21.49) (19.47) (19.03) (18.91) (23.73) (24.91) (21.37) (1904) (18.99)
Year EE 1¢¢  0.017%® 0.113%¢ 0.016°® 0.107%¢ 0.006%¢ 0.006%¢ 1%  0.044°¢ 0.166%°¢ 0.045%® 0.068“¢ 0.005° 0.005°
(06.61) (13.79) (06.60) (12.40) (07.05) (04.32) (04.32) (20.88) (43.02) (19.21) (39.65) (11.15) (03.89) (03.89)
M/B 0.047¢¢ 0.002%¢ 0.053%¢ 0.002¢¢ 0.002°¢ 0.314%¢ 0.022¢¢ 0.224%¢ 0.027%¢ 0.027¢¢
(70.87) (41.14) (90.89) (40.05) (40.03) (45.60) (05.56) (55.35) (59.60) (59.42)
Profitability 0.153*¢ 0.011%¢ 0.107°® 0.01¢®¢ 0.01¢%¢ 0.129°¢ 0.012%¢ 0.097¢¢ 0.015%¢ 0.015%¢
(33.28) (09.49) (83.90) (82.30) (82.32) (87.86) (74.68) (14.65) (06.56) (06.48)
Tangibility 0.565%¢ 0.003%¢ 0.266°° 0.003“¢ 0.003°¢ 0.279°¢ 0.003*¢ 0.057%¢ 0.005%¢ 0.005%¢
(59.90) (52.68) (56.22) (63.87) (63.94) (40.53) (67.14) (42.83) (95.56) (95.24)
Log(Sale) 0.049°¢ 0.004%¢ 0.008°® 0.004“¢ 0.004%¢ 0.053%¢ 0.004“¢ 0.007¢¢ 0.003%¢ 0.003%¢
(74.01) (81.99) (14.31) (74.78) (74.76) (59.00) (79.77) (30.58) (64.61) (64.63)
Log(Size) 0.074%¢ 0.005%¢ 0.014%® 0.004“¢ 0.004%¢ 0.059%¢ 0.002*¢ 0.007¢¢ 0.001%¢ 0.001¢¢
(13.23) (0284) (24.15) (82.66) (82.62) (76.60) (41.55) (29.08) (24.29) (24.32)
CF Volatility 0.008>¢ 0.000 0.000 0.017%¢ 0.000%¢ 0.000°%®
(13.47) (00.13) (00.13) (70.83) (08.69) (08.69)
Dividend Payer 0.101%¢ 0.000 0.000 0.106%¢ 0.003“¢ 0.003°%*
(72.28) (00.36) (00.35) (53.09) (58.15) (57.93)
Mkt Lev Mean 0.297¢¢ 0.02%¢ 0.02¢¢ 0.41%¢ 0.047°¢ 0.047¢¢
(08.71) (80.40) (79.74) (48.40) (56.46) (56.54)
Industry FE 0.038%¢ 0.000 0.006%¢ 0.000
(65.27) (00.09) (27.31) (00.25)

R Square 0.47 0.01 0.48 0.08 0.50 0.11 0.51 0.51 0.50 0.02 0.52 0.13 0.54 0.22 0.57 0.57
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Panel B Mkt Lev (N = 19,285)

Book Lev (N = 19,285)

Rated firms
Parameter 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Firm FE 10e 0.980°¢ 0.952¢¢ 0.954%¢ 0.954%¢  1¢¢ 0.961°¢ 0.829°¢ 0.824% 0.824°¢
(33.09) (33.89) (27.00) (25.82) (25.93) (40.91) (43.87) (25.57) (22.46) (22.52)
Vear FE 1°  0.02°¢ 0.214°¢ 0.02°¢ 0.314°¢ 0.007 0.007 1% 0.039°¢ 0.099°¢ 0.048°¢ 0.153°¢ 0.008 0.008
(02.86) (06.45) (04.47) (05.32) (08.86) (01.77) (01.77) (05.74 (16.44) (06.30) (13.51) (11.53) (02.10) (02.10)
M/B 0.00 0.002°¢ 0.003* 0.002¢¢ 0.002¢¢ 0.253*¢ 0.035°¢ 0.187°¢ 0.035°¢ 0.035%¢
(00.01) (10.36) (02.24) (14.30) (14.30) (20.19) (56.67) (65.45) (28.10) (28.10)
Profitability 0.155°¢ 0.019°¢ 0.064°¢ 0.018%¢ 0.018%¢ 0.413°¢ 0.086°¢ 0.264°¢ 0.092°¢ 0.092°¢
(84.27) (28.35) (46.99) (15.90) (15.90) (84.47) (33.06) (17.27) (94.32) (94.32)
Tangibility 0.055%¢ 0.005°¢ 0.006°¢ 0.003°¢ 0.003%¢ 0.061 0.001°¢ 0.011°¢ 0.00  0.00
(29.59) (32.52) (04.58) (19.25) (19.25) (00.82) (05.44) (21.78) (00.03) (00.03)
Log(Sale) 0.13%°¢  0.00 0.073*¢ 0.00 0.00 0.059*¢ 0.00 0.031°¢ 0.00  0.00
(75.53) (00.98) (53.31) (01.78) (01.78) (97.94) (02.56) (59.96) (01.85) (01.85)
Log(Size) 0.437%¢ 0.002°¢ 0.23°¢ 0.001°¢ 0.001%¢ 0.115%¢ 0.00 0.054°¢ 0.00  0.00
(36.87) (10.71) (68.51) (07.30) (07.30) (90.32) (02.39) (06.47) (00.51) (00.51)
CF 0.003* 0.000 0.000 0.033°¢ 0.002°¢ 0.002¢¢
Volatility (02.50) (00.08) (00.08) (64.59) (12.68) (12.68)
Dividend 0.186°¢ 0.00  0.00 0.136° 0.004°¢ 0.004%¢
Payer (36.58) (00.64) (00.64) (66.66) (27.80) (27.80)
Mkt Lev 0.121° 0.014°¢ 0.014°¢ 0.128°¢ 0.033°¢ 0.033°¢
Mean (88.98) (87.15) (87.15) (50.94) (15.48) (15.48)
0.000 0.002
Industry FE (00.00) (04.62)
R Square 058 001 059 017 061 021 062 062 063 002 066 046 074 052 075 0.75
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Panel C

Not-rated Mkt Lev (N = 31,809) Book Lev(N = 31,809)
firms
Parameter 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Firm FE 1ce 0.976°¢ 0.916%¢ 0.909%¢ 0.909°¢ 1¢e 0.944¢# 0.883¢¢ 0.881¢¢ 0.881°¢
(17.29) (17.63) (14.85) (15.39) (15.38) (17.73) (18.55) (16.94) (16.58) (1662)
Year FE 1¢ 0.024%¢ 0.115° 0.02¢¢ 0.077 0.01 0.01 1%  0.056°¢ 0.2°¢ 0.049°¢ 0.064°> 0.0072 0.0072
(03.76) (07.33) (03.02) (05.57) (01.94) (02.71) (02.71) (10.58) (18.58) (08.83) (15.86) (03.14) (02.28) (02.28)
M/B 0.13%¢%¢ 0.007¢¢ 0.14°¢ 0.007%¢ 0.007%* 0.218%¢ 0.022¢¢ 0.21°¢ 0.025%¢ 0.025%¢
(93.53) (51.64) (90.96) (49.91) (49.91) (50.17) (81.42) (67.48) (03.96) (03.96)
Profitability 0.166%¢ 0.018%¢ 0.149°¢ 0.015%¢ 0.015°%¢ 0.102¢¢ 0.015%¢ 0.111°® 0.017%¢ 0.017°¢¢
(14.06) (30.37) (96.78) (10.23) (10.23) (17.17) (24.55) (41.66) (38.20) (38.20)
Tangibility 0.298%¢ 0.011°¢ 0.245%¢ 0.011°¢ 0.011°® 0.125%¢ 0.013%¢ 0.065%¢ 0.014%¢ 0.014°¢
(04.15) (81.44) (59.35) (78.65) (78.65) (43.32) (10.90) (83.41) (14.98) (14.98)
Log(Sale) 0.044%¢ 0.01%¢ 0.013“¢ 0.009%¢ 0.009%¢ 0.133%¢ 0.009%¢ 0.057°¢ 0.008*¢ 0.008°%¢
(2987) (72.09) (08.15) (62.65) (62.65) (51.88) (79.46) (73.32) (63.69) (63.69)
Log(Size) 0.241°¢ 0.016%¢ 0.135%¢ 0.013%¢ 0.013%® 0.222¢¢ 0.009%¢ 0.102°¢ 0.007%¢ 0.007¢¢
(65.37) (13.98) (88.18) (95.01) (95.01) (54.14) (71.99) (29.88) (53.92) (53.92)
CF 0.047¢¢ 0.002¢¢ 0.002¢¢ 0.033%¢ 0.001%¢ 0.001°¢
Volatility (30.89) (14.35) (14.35) (42.08) (07.40) (07.40)
Dividend 0.048%¢ 0.000 0.000 0.106°¢ 0.005%¢ 0.005%¢
Payer (31.01) (00.11) (00.11) (34.85) (38.11) (38.11)
Mkt Lev 0.131%¢ 0.025%¢ 0.025°¢ 0.252¢¢ 0.035%¢ 0.035%¢
Mean (85.31) (85.74) (85.74) (21.95 (87.83) (87.83)
0.015¢%¢ 0.000
Industry FE
(10.06) (00.19)
R Square 0.43 0.01 0.44 0.13 0.47 0.14 0.48 0.48 0.44 0.03 0.46 0.11 0.49 0.15 0.51 0.51
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Table 3.1. Summary statistics

This table reports the summary statistics (mean, median and standard deviation) for firms in our samples.
Variable construction is explained in detail in Appendix 1. N is the number of observations.

Full Sample (N =32053 Survived Sample (N =24880

Mean S.D. Median Mean S.D. Median
Heterogeneity 0.68 0.27 0.66 0.65 0.27 0.61
Initial heterogeneity 0.69 0.27 0.7 0.66 0.27 0.65
Market leverage 0.26 0.25 0.19 0.27 0.25 0.2
Market to book ratio 214 10.43 1.16 1.76 7.17 1.11
Firm size 453 243 4.71 4.89 2.32 5.06
Sales 5.37 2.64 5.63 5.79 2.49 6.04
Cash flow volatility 129 2.63 0.61 1.4 2.75 0.68
Profitability 0.01 0.32 0.1 0.06 0.24 0.11
Tangibility 0.26 0.24 0.18 0.28 0.23 0.2
Rating dummy 0.29 0.45 0 0.34 0.47 0
Dividend payer 0.26 0.44 0 0.31 0.46 0
Tax rate 0.21 0.13 0.24 0.22 0.13 0.28
Maturity 0.68 0.36 0.85 0.72 0.34 0.88
Idiosyncratic volatility 0.14 0.33 0.03 0.14 0.29 0.03
Industry heterogeneity 0 1 0.2 0 1 0.2
Term spread 0.15 0.01 0.02 0.15 0.01 0.02
Inflation 0.02 0.01 0.03 0.02 0.01 0.03
GDP per capita 45096 4193 46443 44869 4220 46443
GDP growth 0.02 0.17 0.02 0.02 0.17 0.02
Short interest rate vol. 0.25 0.18 0.23 0.25 0.18 0.23
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Table 3.2. Determinants of the stability of debt structures

This table reports the hazard regression results where the dependent variable shows the survival of different medsiyes stidetores. The
hazard distribution uskin this table is exponential. The variable construction is explained in Appendix 1. All variables are standardized, except
for the dummies. Fvalues are reported in the parentheses. *, ** and *** indicate significance at the 5%, 1% and 0.1% levetualgspe

(1) (2) 3 (4) (5) (6) (7) (8) (9)
Heterogeneity Heterogeneity Largest Ranks Ranks All Kendall's Kendall's Spearman's _ Spearman's rh
Market Leverage -0.32** -0.05 -0.31%* -0.24* 0.13 -0.56%** 0.22 -0.51%** -0.00
(-2.46) (-0.39) (-3.03) (-1.96) (1.06) (-2.95) (1.19) (-2.69) (-0.02)
Market to Book -0.03 -0.01 -0.02 -0.02 -0.03 0.03 -0.03 0.05 0.01
(-1.33) (-0.59) (-1.03) (-0.89) (-1.03) (0.82) (-0.60) (1.37) (0.37)
Log(Siz) -0.07* -0.07* -0.11%* -0.11%* -0.07* -0.04 -0.01 0.00 0.00
(-1.86) (-1.74) (-3.61) (-2.92) (-1.81) (-0.65) (-0.10) (0.06) (0.01)
Log(Sales) 0.01 0.07* 0.05* 0.05 0.08** 0.05 0.03 0.01 0.03
(0.38) (1.78) (1.86) (1.56) (2.15) (1.00) (0.61) (0.12) (0.53)
CF Volatility 0.03*** 0.02** 0.02** 0.02%** 0.02** 0.01 0.01 0.01 -0.01
(2.64) (2.17) (2.21) (3.38) (2.55) (1.10) (0.87) (0.89) (-0.71)
Profitability 0.27* 0.06 0.28*** 0.25** 0.13 0.24 0.44* 0.41* 0.31*
(2.01) (0.44) (2.67) (2.17) (1.12) (1.48) (2.23) (2.22) (1.75)
Tangibility -0.04 -0.04 -0.40%* -0.09 -0.16 -0.19 -0.07 -0.17 -0.17
(-0.35) (-0.35) (-3.67) (-0.78) (-1.27) (-1.04) (-0.47) (-0.91) (-0.97)
Dividend Payer -0.05 0.04 -0.13* -0.04 -0.02 -0.12 -0.05 -0.09 -0.10
(-0.80) (0.64 (-2.30) (-0.63) (-0.32) (-1.27) (-0.55) (-0.98) (-1.17)
Rated Dummy 0.16** 0.32%** 0.07 0.20%** 0.21%** 0.13 0.32%** 0.08 0.13
(2.17) (4.39) (1.10) (2.77) (2.78) (1.25) (3.17) (0.70) (1.26)
Marginal Tax Rate -0.30 -0.19 -1.10%** -0.59* -0.41 -1.20** -0.50 -1.71%* -1.07**
(-1.01) (-0.65) (-4.49) (-1.92) (-1.27) (-2.45) (-1.03) (-3.43) (-2.23)
Maturity 0.07 0.04 -0.01 0.07 0.08 0.05 0.03 0.09 0.08
(0.92) (0.48) (-0.22) (0.85) (0.95) (0.40) (0.26) (0.72) (0.67)
Idio. Volatility 0.06 0.21* -0.49%** -0.24* -0.09 -0.08 -0.02 -0.08 -0.16
(0.40) (1.82) (-4.72) (-1.66) (-0.63) (-0.41) (-0.11) (-0.42) (-0.78)
Industry -0.01 -0.07* 0.06* 0.01 -0.09** -0.07 -0.03 0.02 -0.04
; (-0.26) (-1.67) (1.81) (0.22) (-1.96) (-1.07) (-0.45) (0.36) (-0.64)
Term spread -0.03 -0.04 0.29%** -0.06 -0.09** -0.06 -0.15** -0.08 -0.10
(-0.61) (-0.81) (7.92) (-1.30) (-2.01) (-0.88) (-2.28) (-1.29) (-1.49)
Inflation 4.26 -0.34 6.32** 7.88** 0.96 5.89 1.35 7.18 -0.96
(1.13) (-0.09) (2.22) (2.10) (0.23) (1.09 (0.25) (1.35) (-0.18)
GDP per Capita 0.00%** 0.00%** 0.00%** 0.00%** 0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
(4.15) (5.92) (6.79) (4.72) (4.86) (3.73) (5.87) (2.92) (4.90)
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GDP Growth -0.06*** -0.01 0.02 -0.04** -0.02 -0.04 -0.03 -0.05 -0.01
(-2.81) (-0.45) (0.96) (-2.06) (-0.73) (-1.28) (-1.01) (-1.53) (-0.42)

Constant -2.93%+* -3.70%+* -3.15%+* -2.44%%* -2.65%+* -2.99%+* -3.85%+* -2.58%+* -3.36%*
(-7.27) (-9.14) (-11.82) (-6.32) (-6.63) (-5.62) (-7.23) (-4.99) (-6.39)

Observations 2914 2378 3259 1663 1663 2914 2378 1427 1266

123



Table 3.3. Clustering results

This table reports thg clustering results for fityrear (upper panel) and firdRyear (lower panel) samples.
The Stata comman@d& Q @is used to do the clustering, where the Calinski/Harabasz stopping rule

determines the optimal number of clusters. The reported percentages are the means for each of the clusters

o fdel#. ¥aridble deéintions dareyppéded o

of the ratio of the value
in Appendix 1.
Panel A: Clustering results foFirm-1Year
Commercial Capital Lines of Term Other
Cluster Notes Trust
Paper Lease Credit Loans Debt
1 2.30% 2.10% 42.90% 44.60% 4.80% 0.50% 2.60%
2 0.00% 91.40% 1.90% 3.10% 2.60% 0.00% 1.10%
3 1.50% 3.40% 6.00% 12.70% 9.80% 0.20% 66.50%
4 0.10% 2.20% 9.40% 3.60% 83.30% 0.00% 1.40%
5 0.10% 2.00% 84.50%  4.40% 7.70% 0.00% 1.30%
6 3.60% 2.50% 7.90% 43.80% 38.70% 0.30% 3.40%
7 0.90% 1.90% 3.30% 89.40% 2.50% 0.10% 1.80%
Panel B: Clustering results foFirm-12Year
1 0.40% 2.10% 3.40% 87.90% 4.00% 0.10% 2.30%
2 2.20% 2.90% %2 3. 50.80% 15.30% 0.30% 4.70%
3 0.00% 84.30% 3.10% 5.40% 5.30% 0.00% 1.90%
4 0.20% 2.50% 81.80% 8.20% 5.50% 0.00% 1.80%
5 0.00% 2.00% 4.20% 7.80% 83.70% 0.00% 2.40%
6 0.70% 3.90% 5.80% 12.20% 11.70% 0.10% 65.60%
7 0.40% 3.20% 39.30% 10.00% 43.30% 0.30% 3.40%
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Table 3.4. Determinants of the main debt type

This table reports the results of logit regressions for various potential determinants of the selection of each ofdblet $gpes as the main debt
type i n a f i rbadhsfthd seven degendent \atiables & a binary variable that is equal to one if the specific debt type is the largest
debt type for the firm in any given year, and is equal to zero otherwise. The logistic specification uses fieffefttednd yeatummies. Variable
construction is explained in Appendix*1. ,™ and™ indicate significance at the 10%, 5%, 1% and 0.1% levels, respectively, basedtsn t

(1 (2) (3) (4) (5) (6) (7N

Commercial Credit Term loan Notes Captal lease Trust Other

Market Leverage 0.46 0.49™ 0.77" 1.01™ 0.13 1.46" 0.24™
(2.01) (9.22) (15.98) (16.26) (2.46) (2.95) (4.86)

Market to Book -3.84 0.11 0.02 1.16™ 0.73 -19.9 0.29
(-1.85) (0.33) (0.05) (3.55) (2.25) (-1.24) (0.86)

Log (Size) -3.90™ -1.84%** 0.38 0.79" 0.96™ 2.89 0.79™
(-4.20) (-8.95) (2.31) (4.09) (4.97) (1.44) (4.38)

Log (Sales) 7.83™ 2.45™ -0.02 0.19 -0.02 0.17 0.60™
(6.53) (10.73) (-0.12) (1.08) (-0.11) (0.07) (3.53)

CF Volatility -0.03 -0.08 0.03 -0.14 -0.14 -0.36 0.03"
(-1.35) (0.00) (1.36) (-2.66) (-1.17) (-1.14) (2.35)

Profitability -0.86 0.00 0.09 -0.18" -0.08 2.23 -0.17
(-1.35) (0.00) (1.36) (-2.66) (-1.17) (-1.14) (-2.35)

Tangibility 0.00 0.03 0.36™ -0.26 0.53" 0.97 0.25"
(0.01) (0.32) (4.02) (-2.33) (5.15) (0.94) (2.58)

Rated dummy 1.88 -0.40" -0.03 1.77" 0.37 -1.14 -0.27
(2.57) (-2.71) (-0.24) (9.51) (2.14) (-0.42) (-1.89)

Dividend Payer 0.23 -0.03 -0.32" -0.13 -0.06 -1.59 0.07
-0.61 (-0.22) (-3.16) (-1.02) (-0.51) (-1.57) -0.61

Tax rate 0.82" 0.17" 0.1T -0.09 -0.14 -0.09 -0.10
(2.87 -3.04 -2.18 (-1.37) (-2.41) (-0.18) (-1.76)

Maturity index -0.42" -0.27" 0.09" 0.32" 0.07 1.06 0.03
(-2.84) (-7.72) -2.68 -8.76 -1.87 -1.79 -0.69

Idio. Volatility 0.05 0.11" -0.04 0.01 0.03 -0.26 0.07
(0.17 (2.93) (-1.06) -0.32 -0.82 (-1.06) -1.92

Industry Heterogeneity -0.21 -0.25™ -0.24™ 0.02 -0.02 -1.77" -0.11
(-1.51) (-5.53) (-5.63) -0.25 (-0.30) (-4.05) (-2.37)

Term Spread 0.60 0.05 0.00 0.71" 0.76™ -8.55 0.87"
(1.16) (0.23) (0.01) (2.96) (3.77) (-1.68) (4.36)

Inflation Rate 0.27 0.44™ 0.04 0.09 0.17 1.42 -0.15
(1.18) (4.11) (0.47) (0.81) (1.81) (1.17) (-1.79)
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GDP per cap -0.04 -1.08™ -0.77" -0.32 -0.48 -14.05 -0.08
(-0.05) (-3.62) (-2.82) (-0.91) (-1.66) (-1.74) (-0.28)
GDP growth -0.07 -0.02 0.1T 0.05 0.09 0.52 -0.02
(-0.47) (-0.29) (1.98) (0.65) (1.46) (0.56) (-0.29)
Short interest Vol. 0.31 -0.25 -0.14 0.00 0.34 -1.71 -0.48"
(0.66) (-1.15) (-0.80) (0.01) (1.81) (-0.54) (-2.72)
Observations 1630 12091 12130 8553 9617 443 10781
Pseudo R 0.07 0.16 0.05 0.13 0.03 0.21 0.03
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Table 3.5. Percent of firms with debt structures with more than x% in one debt type

This table reports thpercent of sample firms with more than x% of one dgh¢ in their debt structures. The first column presents the different
levels of x using firrlyear and firrdl2year observations. The Base case columngtrép® results for all firms and the columns headed by
ML>10%, ML>20% and ML>50% report the results when firms with less than 10, 20 and 50 percent market leverage have b&gn remove
respectively. For example, in the third row of the fitgrear panel, 90%f the firms have more than 50% of their debt structure consisting of one
single debt type based on firhyear observations. Based on the corresponding number in thefymar sample, we observe that 87% of the firms

have more than 50% of their debt sture in one single debt type.

Percent of sample firms with more than x% of one g in their debtype structures

Firm-lyear Firm-12year

>Xx% ML>

Base cas ML > 10% ML > 20% ML > 50% Base cas: 10% ML > 20% ML > 50%
20% 100% 100% 100% 100% 100% 100% 100% 100%
30% 100% 100% 100% 100% 100% 100% 100% 100%
50% 90% 89% 88% 90% 87% 85% 85% 88%
70% 64% 58% 57% 63% 57% 51% 50% 57%
90% 42% 34% 32% 38% 33% 25% 24% 30%

Observations 32053 22853 16586 6184 5903 3822 2933 1316
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Table 3.6. Treatment effects estimates

This table reports the average treatment effect (ATE) and average treatment effect on the treated (ATT)

using a Weibull distribution for a matched sample of firms with and without credigsatifirms are

matched using propensity score matching using a series of observables including classic capital structure
determinants (Titman and Parsons, 2008) and ereditt i n g
met hodol ogy (Duffi e Madnd ePionm g Is-eutcinme,mgedd ThéytluessdieP O

reported in the parentheses.

det er mi

nhants

Variable Observations  Treatment ATE ATT POM
Debt Heterogeneity, 20% 3795 1910 -0.52 4.08
(-0.05) (0.00)

-1.18 5.44

(-0.34) (0.00)

Debt Heterogeneityl0% 3057 1789 -0.9 3.42
(0.00) (0.00)

-1.1 3.95

(0.00) (0.00)

Largest Debt Type 8392 2740 -2.11 12.6
(0.00) -0.09

-0.64 4.95

(-0.28) (0.00)

Debt Type Ranks All seven 2165 1407 -0.64 2.6
(0.00) (0.00)

-0.94 3.18

(-0.09) (0.00)

Debt Type RanksFirst two 2165 1407 -0.64 2.6
(0.00) (0.00)

-0.94 3.18

(-0.09) (0.00)

128

used



Table 3.7. Summary Statistics

This table reports the summary statistics for a sample of firms in 42 countries. Variables of interest are selected from
three broad categories including institutional, macroeconomic anesfiguificdeterminants. Column 1 shows the
number of observations and column 2 reports the mean for each variable. ColGmesoBt the variable values in

the 8", 50", 95" and 106 percentiles, respectively, and the last column reports the standard deviatdirst row
measures maturity as the ratio of long term to total debt similar to Fan et al (2012) and therefore varies between 0 and
1. The second row measures maturity similar to Saretto et al (2013) as the weigdregge maturity over different

typesof debt. The creditor rights index is a measure between 0 and 4 where 4 stands for the strongest creditor rights.
Construction of each variable is described in Appendix 1.

1) @) ®3) (4) ®) (6) (@)

Std.
Variables N Mean P5 Median P95 Max Dev.
Maturity 206575 0.52 0.00 0.56 1.00 5.67 0.35
Ave-debtmaturity 128070 3.01 0.00 2.13 8.81 153.44 3.24
Creditor rights 206575 1.86 1.00 2.00 4.00 4.00 0.99
Efficiency 206575 75.71 39.80 8580 9590 96.10 22.15
Log (GDP per capita) 206564 10.06 7.88 1050 1087 11.52  0.99
Inflation 204879 2.16 -0.72 2.12 5.41 22.56 2.03
GDP growth 206575  2.89 -2.62 2.45 9.30 15.24  3.30
Public registry 135210 6.56 0.00 0.00 4240 96.00 14.25
Private Bureau 135210 63.86 0.00 76.20 100.00 100.00 39.23
Information sharing 206575  1.00 1.00 1.00 1.00 1.00 0.03
Corruption 206575 3.74 2.00 4.00 5.00 6.00 1.05
Private cred. To GDP 187866 142.62 46.12 157.83 199.87 232.10 47.70
Stocks trad. to GDP 191942 118.67 13.72 90.58 309.65 434.87 90.42
Log (Size) 179602 5.38 2.04 5.34 8.88 11.94  2.05
MtB 206575 1.02 0.04 0.63 2.64 12426 3.15
Profitability 206131 0.06 -0.19 0.08 0.24 2.27 0.20
Tangibility 206513 0.32 0.02 0.27 0.79 1.00 0.24
CF Volatility 206363 0.06 0.00 0.03 0.19 2.13 0.11
Book Leverage 206575 0.24 0.01 0.22 0.59 0.85 0.18
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Table 3.8. Number of firms and firm -years by country

Columns 1 to 3 report the number of firms, figgar observations and percent of fipmars as a fraction of total
sample firms for each of the sample countries.

(1) () )
Country Number of firms Number of firm Percent of firmyear in the
years total sample

Argentina 69 700 0.34%
Australia 1596 9082 4.40%
Austria 109 866 0.42%
Belgium 134 1227 0.59%
Brazil 306 1963 0.95%
Canada 2117 11235 5.44%
Chile 150 1317 0.64%
China 2283 15995 7.74%
Colombia 35 238 0.12%
Croatia 37 246 0.12%
Denmark 172 1345 0.65%
Finland 147 1457 0.71%
France 875 7319 3.54%
Germany 903 6683 3.24%
Greece 235 2247 1.09%
Hungary 28 207 0.10%
Indonesia 345 2612 1.26%
Ireland 116 79% 0.39%
Italy 319 2774 1.34%
Japan 3695 35810 17.34%
Malaysia 985 8881 4.30%
Mexico 117 1027 0.50%
Netherland 215 1655 0.80%
New 144 1031 0.50%
Norway 286 1763 0.85%
Peru 82 664 0.32%
Philippine 167 1336 0.65%
Poland 442 2642 1.28%
Portwal 62 588 0.28%
Romania 44 132 0.06%
Singapore 714 5802 2.81%
South Africa 323 2676 1.30%
Spain 159 1428 0.69%
Sri Lanka 181 1226 0.59%
Sweden 466 3136 1.52%
Switzerland 248 2333 1.13%
Thailand 487 4235 2.05%
Turkey 192 1196 0.58%
United Kin 212 13321 6.45%
United 8065 46937 22.72%
Sum 29231 206575
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Table 3.9. Correlation matrix

This table reports the Pearson correlations for the main variables of interest. The first row (matueitgtis tf long term to total debt similar to Fan et al. (2012)

and therefore varies between 0 and 1. The second row is for wemlgeatye maturity over different types of debt. The creditor rights index ranges between 0 and
4 where higher levels of thadex indicate stronger creditor protection provisions. Efficiency is the efficiency of debt contracts. Log of per capisatii@DP
logarithm of per capita GDP. Inflation captures annual changes in the consumer prices index. Public and private niablstsyava percentages of adults and
firms covered by public and private registries, respectively. Log of size is the logarithm of total book assets. MarkéMtBhds market value of equity divided

by total book assets. Profitability is earningéobe interest and taxes divided by total book assets. Tangibility is net property, plant and equipment divided by total
book assets. Cash flow (CF) volatility is the standard deviation over past five years of operating income divided bgttotBbaieverage is the sum of short

and longterm debt divided by total assets. Construction of each variable is described in Appendix 1.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Maturity 1.00
Ave-debtmaturity 0.35 1.00
Creditor rights -0.15 -0.17 1.00
Efficiency- Debt
Enforcement 0.18 0.17 0.05 1.00
Log (GDP per capita) 0.27 0.19 -0.07 0.87 1.00
Inflation -0.01 -0.10 0.05 -0.53 -0.44 1.00
GDP growth -0.21 -0.18 0.07 -054 -0.61 0.39 1.00
Legal origins 0.23 0.08 0.18 0.26 0.30 0.20 -0.15 1.00
Public registry -0.16 -0.12 0.20 -0.60 -0.51 0.16 0.33 -0.03 1.00
Private Bureau 0.32 0.19 -0.15 0.72 0.82 -0.26 -058 045 -045 1.00
Information -0.01 0.02 -0.04 0.05 0.02 -0.01 0.03 0.04 0.02 0.00 1.00
Corruption 0.27 0.10 0.00 0.72 0.84 -0.27 -0.38 0.35-0.47 0.70 0.04 1.00
Private cred. To GDP 0.20 0.23 -0.06 0.67 0.68 -0.46 -0.50 0.23 -0.40 0.57 0.06 0.45 1.00
Stocks trad. to GDP 0.21 0.19 -0.23 0.33 0.42 -0.06 -0.20 0.37 -0.32 0.38 0.05 0.28 0.58 1.00
Log (Size) 0.31 0.35 -0.16 0.02 0.06 -0.10 -0.04 -0.18 -0.07 0.02 -0.01-0.02 0.14 0.08 1.00
MtB -0.06 -0.06 0.08 -0.14 -0.13 0.07 0.12 -0.11 0.05 -0.13 0.00-0.09 -0.15 -0.09 -0.08 1.00
Profitability 0.13 0.08 -0.01 -0.07 -0.07 0.02 0.03 -0.06 0.02 -0.07 0.00-0.07 -0.05 -0.05 0.35 -0.02 1.00
Tangibility 0.18 0.15 -0.04 -0.09 -0.11 0.04 0.05 -0.01 0.05 -0.08 -0.02-0.07 -0.12 -0.09 0.14 0.00 0.07 1.00
CF Volatility -0.07 -0.10 0.01 0.05 0.08 0.05 -0.03 0.16 -0.05 0.11 0.01 0.12 0.02 0.08 -0.34 0.04 -0.44 -0.07 1.00
Book Leverage 0.21 0.18 -0.06 -0.03 -0.03 0.02 -0.01 0.01 0.01 -0.01-0.01-0.02 0.00 0.03 0.14 0.00 -0.05 0.24 -0.02 1.00
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Table 3.10. Maturity index, creditor rights and contract enforcement

This table reports regression results using a correlated random effects (CRE) specification where the dependent edwidtyle is m

as measured by the ratio ohl term debt to total debt. This table provides the relationship of creditor rights and its four components

(CR1 to CR4) and the efficiency of contract enforcement on the maturity structure of corporate debt. The last two cdiimns are
respectively,
the 10, 5, 1 and 0.1 percent levels are represented using +, *, **, and ***, respectivehuallestreported in the parentheses are

firms in developd

and

devel oping

countries,

based

on

based on cistered standard errors at the fiewel and year dummies, and are heteroscedasticity consistent. Construction of each
variable is described in Appendix 1.

1) 2 3 4 ®) (6) ) 8 ©) (10)
Developed Developing
Creditor -0.11™ -0.09" -0.07" -0.08" -0.09™ -0.04
rights (-24.27) (-19.61) (-13.64) (-16.51) (-17.63)  (-1.63)
Efficiency A7 047" 0.03" 0.08™ 0.04" 0.06™ 0.07" 0.11" 0.07™ 0.01
(35.66) (36.15) (2.67) (7.35) (3.23) (5.64) (6.31) (9.19) (4.81) (0.28)
crl -0.06™
(-10.82)
-0.07"
cr2 (-14.44)
cr3 -0.06"
(-8.35)
cr4 -0.06™
(-10.83)
Log Size 0.29™ 0.26™ 0.26™ 0.26™ 0.26™ 0.26™ 0.26™ 0.26™ 0.29™
(23.11) (19.72) (20.27) (20.25) (19.88) (20.19) (20.29) (18.35)  (8.98)
Market to 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0T 0.00
book (1.41) (1.19) (1.14) (1.16) (1.18)  (1.20) (1.13) (2.31) (0.11)
Profitability 0.04™ 0.04™ 0.04™ 0.04™ 0.04™ 0.04™ 0.04™ 0.04™ 0.05"
(9.03) (9.79) (9.58) (9.59)  (9.66)  (9.60) (9.59) (8.97)  (3.16)
Tangibility 0.08™ 0.09™ 0.08™ 0.08™ 0.08™ 0.08™ 0.08™ 0.09™ 0.06™
(10.37) (11.49) (11.02) (11.02) (11.13) (11.04) (11.03) (1085)  (3.75)
Cash flow -0.01 -0.01 -0.01" -0.01" -0.01° -0.01" -0.01° -0.01 -0.00
volatility (-1.35) (-1.60) (-1.93) (-1.82) (-1.94) (-1.78) (-1.85) (-1.92)  (-0.27)
Book 0.12" 0.12" 0.12" 0.12" 0.12" 0.12" 0.12" 0.12" 0.10™
leverage (22.72) (2252) (22.84) (22.79) (22.84) (22.76) (22.81) (21.26)  (8.68)
Log GDP 0.22" 0.10™ 0.11" 0.13" 0.12" 0.10™ 0.02 0.13"
per cap (18.45) (7.52) (8.43) (10.14) (9.66) (7.31)  (1.20) (4.49)
Inflation 0.07" 0.02™ 0.02" 0.02" 0.02™ 0.02" 0.04™ 0.03™
(14.95) (4.26) (4.66) (4.06) (3.72) (4.95) (4.01) (5.50)
GDP growth -0.04™  -0.03" -0.03" -0.03" -0.03" -0.03" -0.02" -0.04™
(-9.32) (-7.27) (-6.83) (-6.84) (-7.27) (-8.31) (-3.38)  (-3.98)
English lega -0.14™ -0.18" -0.13" -0.16" -0.14" -0.16" -0.08
origin (-5.70) (-6.92) (-5.09) (-6.41) (-5.71) (-6.32)  (-1.36)
French legal -0.22*  -0.30" -0.14" -0.26" -0.09" -0.44" 0.00
origin (-6.85) (-8.63) (-4.37) (-7.50) (-2.82) (-10.33) 0
German -0.72"  -0.75" -0.75™ -0.73* -0.67" -0.68™ -0.48™
legal origin (-27.33) (-27.61) (-28.37) (-27.45) (-24.96) (-24.79) (-10.29)
Constant -0.12" -0.09 -0.15"  0.19™ 0.22" 0.17" 0.21™ 0.16"" 0.23" -0.08
(2.81) (-2.14) (-3.55) (3.96) (4.63) (3.64) (4.25) (3.36) (4.22)  (-0.75)
Observation 206575 179134 177432 177432 177432 177432 177432 177432 145215 31989
s
Within R? 0.00 0.03 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.04
Between R 0.12 0.27 0.31 0.36 0.36 0.36 0.36 0.36 0.31 0.38
Overall R 0.11 0.21 0.25 0.30 0.30 0.30 0.30 0.30 0.26 0.30
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Table 3.11. Alternative - maturity index, creditor rights and contract enforcement

This table reports the CRE regression results using the weighiegdlge maturity index in years of Saretto et al.
(2013) as the dependent variablais table also includes the effect of creditor rights and its four components (CR1
to CR4). Significance at the 10, 5, 1 and 0.1 percent levels are represented using +, *, **, and ***, respectively. The
t-values reported in the parentheses are baseduster@d standard errors at the filenel and year dummies. The
estimates are heteroskedasticity consistent. Construction of each variable is described in Appendix 1.

1) 2 3) 4) 5) (6) (7 (8) ©) (10)
Developec Developing
-0.32" -0.29" -0.25" -0.29" -0.32" 0.09
Creditor rights (-20.97) (-17.69) (-15.17) (-16.34) (-17.66) (0.67)
0.54" 049" 025" 0.23" 0.05 0.13" 0.15" 0.37" 0.33" 0.10
Efficiency (33.23) (29.05) (6.60) (5.85) (1.32) (3.28) (3.86) (8.2) (6.61) (0.84)
-0.25™
crl (-12.12)
-0.33"
cr2 (-18.78)
0.07"
cr3 2.77)
-0.23"
cr4 (-11.20)
0.73" 0.69" 0.68" 0.67" 0.66" 0.66" 0.68" 0.70™ 0.45™
Log Size (14.51) (13.62) (13.31) (13.26) (12.89) (13.06) (13.34) (11.88) (4.86)
0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
(0.01)
Market to book (0.62) 0.24) (0.29) (0.30) (0.38) (0.30) (0.22) (0.87) (0.42)
-0.04* -0.04" -0.04° -0.03" -0.03° -0.03 -0.03 -0.04" 0.00
Profitability (-3.12) (-2.78) (-2.70) (-2.63) (-2.60) (-2.57) (-2.68) (-2.76) (0.04)
0.13" 0.14" 0.14" 0.14" 0.147 0.14" 0.14" 0.14™ 0.18™
Tangibility (451) (4.78) (4.84) (4.83) (4.92) (4.91) (4.89) (4.09) (3.41)
Cash flow -0.02 -0.02 -0.02 -0.02 -0.02 -0.01 -0.02 -0.01 -0.05
volatility (-1.58) (-1.45) (-1.61) (-1.43) (-1.70) (-1.35) (-1.46) (-1.18) (-1.83)
0.24™ 0.24™ 0.247 0.247 0.247 0.24" 0.24" 0.24" 0.24™
Book leverage (12.41) (12.39) (12.39) (12.37) (12.44) (12.32) (12.31) (11.04) (5.15)
Log GDP per 0.23" 0.18" 0.22" 0.35" 0.31" 0.16 -0.11 0.15
cap (5.06) (3.61) (4.59) (7.14) (6.31) (3.07) (-1.66) (1.45)
0.05" -0.01 0.00 -0.01 0.00 0.00 -0.06 0.06"
inflation (3.26) (-0.42) (0.11) (-0.73) (0.03) (0.09) (-1.80) (2.87)
-0.16" -0.16" -0.15" -0.14" -0.16" -0.17" -0.12" 0.01
GDP growth (-12.98) (-12.75) (-12.37) (-11.52) (-13.17)(-14.04) (-7.78) (0.27)
English legal 141" 126" 153" 1.33" 1.407 1.32" 2.04™
origin (17.58) (15.91) (18.64) (16.95) (17.46) (15.74) (9.35)
French legal 1.06" 0.69" 142" 1.36" 1.55" 1.09™ 2.06™
origin (8.61) (5.34) (11.65) (9.86) (12.71) (6.26) (4.52)
German legal 0.87" 0.76"7 0.777 0.89" 1.06" 0.77" 1.58™
origin (9.82) (8.54) (8.68) (10.13) (11.79) (8.28) (7.02)
228" 216" 210" 0.94" 107" 0.82" 0.89" 0.83" 1.15™ 0.00
Constant (16.71) (18.64) (17.73) (6.52) (7.40) (5.69) (6.18) (5.75) (6.61) (0.112)
Observations 128047 110604 109471 109471 109471 109471 109471 109471 90129 19342
Within R? 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.02
Between R 0.11 0.26 0.26 0.27 0.27 0.28 0.27 0.27 0.28 0.12
Overall B 0.11 0.22 0.23 0.24 0.24 0.24 0.23 0.24 0.25 0.09
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Table 3.12. Alternative measures of contract enforcement

This table presents the CRE regression results using alternative measures of enfajoalitemn the dependent
variable, debt maturity structure, as proxied by the Hiemm to total debt ratio. The seven additional variables are

il aw and

and

Acorruptiono,
rightso index,

order o,
fistrength

Abureaucracy

of legal rightso.

+, *, ** and ***, respectively. The-values reported in the parentheses are based on clustered standard errors at the
firm-level and year dummies. The estimates are heteroskedasticity consistent. Construction of each variable is

described in Appendix 1.

1) &) 3 4 (5) (6) ) )
Creditor rights -0.07" -0.08™ -0.08™ -0.06™ -0.07™ -0.08™ -0.09™ -0.15"
(-1364) (-16.81) (-17.60) (-13.44) (-14.49) (-16.47) (-18.24) (-26.77)
Efficiency 0.03"
(2.67)
Corruption (lack of) 0.12"
(23.39)
Property rights 0.27"
(36.98)
Contract viability 0.18"
(2260)
Constraint on 0.04™
Executives (6.05)
Law and order 0.07"
(10.92)
Bureaucracy quality 0.40™
(8.42)
Strength of legal 0.23™
rights index (37.94)
Log Size 0.26™ 0.27" 0.28" 0.27" 0.26™ 0.26™ 0.28" 0.31™
(19.72) (21.62) (22.06) (21.13) (20.33) (20.90) (22.13) (19.28)
Market to book 0.00 0.00 0.01 0.00 o0.01 0.01 0.00 0.01™
(1.19)  (1.45)  (1.70)  (1.05)  (1.69)  (1.82)  (1.53)  (3.83)
Profitability 0.04™ 0.04™ 0.04™ 0.04™ 0.04™ 0.04™ 0.04™ 0.05™
(9.79)  (9.94)  (9.51)  (9.93)  (10.04) (10.06) (9.66)  (8.10)
Tangibility 0.09™ 0.09™ 0.09™ 0.09™ 0.09™ 0.09™ 0.09™ 0.09™
(11.49) (12.26) (11.99) (12.57) (12.79) (12.44) (12.14) (10.73)
Cash flow volatility -0.01 -0.01" -0.01" -0.01" -0.01 -0.01 -0.01 0.00
(-1.60)  (-1.77)  (-1.94) (-1.74)  (-1.61) (-151) (-1.52)  (0.51)
Book leverage 0.12" 0.12" 0.11™ 0.11™ 0.11™ 0.11™ 0.11™ 0.11"
(22.52) (23.53) (22.69) (23.15) (23.09) (23.15) (23.18) (19.18)
Log Gdp per cap 0.22" 0.02°  -007" 006" 010" 007"  -0.09°  0.03"
(18.45)  (2.70)  (-8.61)  (9.40)  (16.81) (10.59) (-9.59)  (4.42)
Inflation 0.07" 0.02" 0.03" 0.03" 0.02" 0.03" 0.02" 0.00
(1495) (5.75)  (6.84)  (8.47)  (6.13)  (7.70)  (6.72)  (1.04)
Gdp growth -0.04™ -0.04™ -0.01 -0.02" -0.02" -0.03" 0.00 0.0T
(-9.32)  (-10.43) (-2.40)  (-6.37)  (-4.77)  (-7.64)  (0.59)  (2.46)
Constant -0.15" -0.13" -0.07 -0.74" -0.14" -0.43" -146™ -0.19"
(-355)  (-3.11)  (-1.68) (-14.61) (-3.18) (-8.54) (-25.64) (-3.83)
Observations 177432 193766 192438 193766 193766 193766 193766 131041
Within R? 0.02 0.02 0.02 0.03 0.02 0.02 0.03 0.02
Between R 0.31 0.28 0.31 0.27 0.26 0.26 0.28 0.30
Overall R 0.25 0.22 0.25 0.22 0.21 0.21 0.23 0.25
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Table 3.13. Tobit and CRE sub-sample regression results

The dependent variable is the weightagrage maturity in column 2, and the ratio of long term debt to total debt in

all other columns. Tobit estimations are reported inmmols 1 and 2 to rule out the possibility of biased estimates due

to existence of zero maturity ratios. Remaining columns are for CRE regressions for subsamples that exclude three
countries with the highest number of observations to assess the possitlefédffeir overepresentation in the total

sample. The firms from the U.S., Japan, and China separately, and the three countries together, are excluded in
columns 3, 4, 5 and 6, respectively. Significance at the 10, 5, 1 and 0.1 percent levels atelindiog +, *, **,

and *** respectively. The-values reported in the parentheses are based on clustered standard errors aletve firm

and year dummies. The estimates are heteroskedasticity consistent. Construction of each variable is described in
Appendix 1.

Panel A: Tobit Panel B: CRE Regressions
1) (2) 3) 4) (5) (6)
Ex US Ex Japan Ex China Ex. the
Maturity Ave- Maturity Maturity Maturity Maturity
debt

Creditor rights -0.12" -0.13" -0.04™ -0.06™ -0.08™ -0.02
(-21.54)  (-20.50)  (-6.76) (-12.75) (-17.22) (-2.31)

Efficiency -0.04™ 0.18" 0.08™ 0.09™ 0.06™ 0.09™
(-3.41) (9.91) (6.54) (7.09) (5.26) (6.73)

Log Size 0.33" 0.24™ 0.09™ 0.14™ 0.06™ 0.07™
(58.59) (31.17) (6.73) (10.82) (4.00) (4.41)

Market to book 0.02™ -0.00 0.0Z™ 0.0Z" 0.03" 0.02"
(4.82) (-0.55) (4.20) (3.15) (5.23) (3.76)

Profitability 0.06™ -0.0T -0.03" -0.05™ -0.02™ -0.03™
(16.16) (-2.55) (-6.91) (-10.81) (-3.87) (-5.17)

Tangibility 0.12* 0.00 0.25™ 0.28" 0.26" 0.28"
(20.18) (0.62) (15.64) (20.66) (18.83) (14.53)

Cash flow volatility -0.01 -0.02™ 0.00 0.00 0.00 0.00
(-1.99) (-4.33) (1.01) (0.86) (0.69) (0.17)

Book leverage 0.16™ 0.17" 0.04™ 0.04™ 0.04™ 0.04™
(32.71) (26.85) (7.36) (9.25) (9.29) (6.44)

Log Gdp per cap 0.27" -0.16™ 0.08™ 0.08™ 0.09™ 0.08™
(19.58) (-7.33) (9.63) (9.86) (11.12) (7.94)

inflation 0.08™ -0.04™ -0.01 -0.01 -0.01 -0.01
(11.12) (-3.95) (-1.64) (-2.10) (-1.99) (-1.88)

Gdp growth -0.07™ -0.06™ 0.10™ 0.13" 0.12" 0.12"
(-10.34)  (-8.13) (16.13) (22.86) (22.23) (14.97)

English legal origin 0.03 0.77" -0.23™ -0.12" -0.16™ -0.25™
(0.88) (24.17) (-8.30) (-4.97) (-6.52) (-9.03)

French legl origin -0.28™ 0.70™ -0.20™ -0.09 -0.36™ -0.17"
(-7.39) (14.77) (-6.16) (-2.45) (-10.22) (-4.57)

German legal origin -0.64™ 0.77™ -0.69™ -0.53™ -0.68™ -0.18™
(-20.64)  (21.32)  (-25.80) (-16.72) (-25.32) (-5.19)

Constant 0.07 0.67" 0.20™ 0.11 0.21™ 0.14
(1.34) (9.74) (3.83) (2.11) (4.22) (2.07)

Observations 177432 109471 130677 141638 161447 78898

Within R? 0.02 0.03 0.03 0.03

Between R 0.31 0.38 0.31 0.28

Overall R 0.24 0.31 0.26 0.22

Pseudo R 0.10 0.04
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Table 3.14. Additional country -level controls

This table examines the robustness of our CRE regression results faelondebt to total debt as the dependent
variable with the inclusion of additional courfigvel institutionaland macroeconomic variables. These variables are:

private credit to GDP, stocks traded to GDP, Fitch sovereign ratings, Information sharing dummy that reflects whether
public or
the percentage of individuals and firms covered by each type of institution, and check formalism as a measure of the

a country

well-functioning of courtghat addresses the procedural efficiencies for collecting a bounced check, duimmie

has

private

r e goverdge natiodhthar detarmirse,

publ

English, French and German legal origins (Nordic dummy omitted), and dummies for Atheism, Buddhism,
Catholicism, Hinduism, Islam and Orthodoxy. Significance at the 10, 5, 1 and 0.1 percent levels are represented using
, %, **, and *** respectively The tvalues reported in the parentheses are based on clustered standard errors at the
firm-level and year dummies. The estimates are heteroskedasticity consistent. Construction of each variable is
described in Appendix 1.

(1 (2) (3) (4 (5) (6) (7 (8)
Creditor riahts -0.08™ -0.07" -0.08™ -0.08™ -0.08™ -0.08™ -0.04™ -0.05™
(-16.33) (-14.08) (-17.57) (-16.74) (-14.12) (-13.61) (-6.79) (-10.77)
Efficiency 0.04™ 0.06™ 0.08™ 0.09™ 0.01 0.01 0.08™ 0.09™
(3.70) (5.58) (7.44) (7.73) (0.64) (0.67) (6.20) (7.32)
Log Size 0.25" 0.26" 0.27" 0.26™ 0.32" 0.33" 0.25" 0.28"
(18.55) (19.29) (20.56) (20.31) (19.16) (19.46) (15.59) (21.53)
Market to book 0.00 0.00 0.00 0.00 0.01" 0.01" 0.00 0.00
(0.12) (0.38) (1.08) (1.14) (3.15) (3.23) (1.01) (1.00)
Profitability 0.04™ 0.04™ 0.04™ 0.04™ 0.04™ 0.04™ 0.04™ 0.04™
(9.14) (9.05) (9.60) (9.57) (7.33) (7.32) (7.35) (9.26)
Tangibility 0.08" 0.08™ 0.08™ 0.08™ 0.07™ 0.07™ 0.08™ 0.08™
(10.43) (10.64) (11.03) (11.00) (8.17) (8.17) (9.61) (10.54)
Cash flow -0.01 -0.01 -0.01 -0.01 0.00 0.00 -0.01 -0.01
(-1.51) (-1.55) (-1.89) (-1.93) (0.44) (0.42) (-1.63) (-1.91)
Book leverage 0.12" 0.11™" 0.12" 0.12" 0.12" 0.12" 0.10™ 0.12"
(21.52) (21.58) (23.00) (22.84) (18.53) (18.60) (16.13) (22.99)
Log GDP per cap 0.04" 0.03 0.04" 0.04" -0.03 -0.03 -0.00 0.02
(3.03) (2.29) (2.84) (2.67) (-1.39) (-1.64) (-0.18) (1.66)
inflation 0.03" 0.03" 0.03™ 0.03™ 0.02" 0.02" 0.02" 0.02"
(3.51) (3.51) (3.76) (3.82) (2.80) (2.74) (2.76) (3.07)
Gdp growth 0.00 0.01 0.00 0.01 -0.00 -0.00 0.01 0.01
(0.25) (1.02) (0.43) (0.91) (-0.45) (-0.45) (0.57) (0.87)
Private credit to 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02
(1.44) (1.32) (0.61) (0.88) (1.38) (1.46) (1.55) (2.55)
Stocks traded 0.00 0.00 0.01 0.01 -0.00 -0.00 0.02 0.00
(0.48) (0.72) (1.47) (1.39) (-0.40) (-0.38) (2.18) (0.21)
Sovereign ratings 0.04™ 0.04™ 0.04™ 0.04™ 0.05™ 0.05™ 0.03" 0.04™
(5.48) (5.51) (5.13) (5.20) (5.55) (5.47) (2.96) (5.04)
Information 0.15" 0.10™ 0.16™ 0.09™ 0.19" 0.16™ 0.09™ -0.03
(11.08) (7.81) (11.04) (7.25) (13.86) (11.21) (5.64) (-2.41)
Public registry 0.01 0.02" 0.02™ 0.02™ 0.02" 0.02" 0.02™ 0.01"
(2.26) (3.51) (3.47) (4.24) (3.67) (3.47) (4.18) (3.02)
Private registry -0.04™ -0.03" -0.02™ -0.03" -0.02™ -0.02™ -0.03" -0.00
(-10.10) (-8.36) (-5.96) (-6.96) (-4.65) (-4.46) (-6.89) (-0.87)
Check formalism -0.07"
(-7.57)
English legal 0.02™
(5.20)
French legal origin 0.09™
(9.19)
German legal -0.54™
oriain (-5.84)
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Table4.8Cont 6d

(1 2) (3) (4) (5) (6) (7 (8)
Religion, Atheism -0.03"
(-3.86)

Religion, 0.06™
Buddhism (7.43)
Religion, -0.01
Catholicism (-0.65)
Religion, Islam -0.11" -0.18" -0.14™ -0.14™ -0.02 -0.05 -0.23" -0.10™

(-3.98) (-6.85) (-5.50) (-5.73) (-0.72) (-1.71) (-7.76) (-4.10)
Religion, -0.36" -0.25" -0.30™ -0.22™" -0.10" -0.117 -0.19" -0.20™
Orthodoxv (-9.93) (-7.53) (-8.93) (-6.68) (-2.73) (-3.18) (-5.62) (-5.55)
Constant -0.68™ -0.74" -0.78™ 072" -0.55™ -0.54" -0.69™ -0.20™

(-23.41) (-27.56) (-28.70) (-27.48) (-18.28) (-18.03) (-25.85) (-6.63)
Observations 160516 164584 177432 177432 116733 116733 130677 177432
Within R? 0.02 0.03 0.03 0.03 0.02 0.03 0.02 0.03
Between R 0.36 0.36 0.36 0.36 0.37 0.37 0.31 0.38
Overall R 0.30 0.30 0.30 0.30 0.31 0.31 0.24 0.32
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Table 3.15. Main maturity results for a sample without crosslisted firms

This table reports the CRE regression estimates when the dependent variable is the ratio of long term to total debt for

a subsample that excludes crtisted firms. This table provides estimates of the effect of creditor rights and its four
components (CR1 to CR4) and the efficiency of contract enforcement on the maturity structure of corporate debt.
Columns 9 and 10 use samples of developed and developingtor i es, respectively, based
thresholds of 2013. Significance at the 10, 5, 1 and 0.1 percent levels are represented using +, *, **, and ***,
respectively. The-values reported in the parentheses are based on clustered starutarat ¢ne firrdevel and year

dummies. The estimates are heteroskedasticity consistent. Construction of the each variable is described in Appendix
1.

(1) (2) (3) 4) (5) (6) (7N (8) (9) (10)
Developec Developina
Creditor rights  -0.11™ -0.09" -0.07" -0.08™ -0.09™ -0.04'
(-24.34) (-19.59) (-13.61) (-16.41) (-17.53)  (-1.74)
Efficiency 0.17" 0.18" 0.03" 0.08™ 0.04* 0.06" 0.07" o0.11™ 0.07" 0.00
(35.89) (36.16) (2.70) (7.37) (3.23) (5.65) (6.33) (9.19) (4.82) (0.11)
crl -0.06™
(-10.73)
cr2 -0.07"
(-14.37)
cr3 -0.06™
(-8.30)
crd -0.06™
(-10.80)
Log Size 0.30" 0.26™ 0.26™ 0.26" 0.26" 0.26" 0.26™ 0.26™ 0.29"
(23.31) (19.81) (20.37) (20.35) (19.98) (20.29) (20.39) (18.50)  (8.95)
Market to book 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01T 0.00
(1.41) (1.19) (1.14) (1.16) (1.18) (1.20) (1.13) (2.38) (0.04)
Profitability 0.04” 0.04™ 0.04™ 0.04" 0.04™ 0.04™ 0.04™ 0.04™ 0.05"
(8.91) (9.73) (9.51) (9.53) (9.59) (9.54) (9.53) (8.96) (3.01)
Tangibility 0.08" 0.09" 0.08™ 0.08" 0.08" 0.08" 0.08" 0.09™ 0.06™
(10.26) (11.36) (10.90) (10.90) (11.01) (10.92) (10.91) (10.83)  (3.62)
Cash flow -0.00 -0.01 -0.01 -0.01* -0.01 -0.01* -0.01 -0.01 -0.00
volatility (-1.29) (-1.54) (-1.87) (-1.76) (-1.88) (-1.72) (-1.79) (-1.84)  (-0.27)
Book leverage 0.12" 0.12" 0.12" 0.12" 0.12" 0.12" 0.12" 0.12" 0.10™
(22.69) (22.51) (22.82) (22.77) (22.82) (22.74) (22.80) (21.31)  (8.50)
Log GDP per 0.22" 0.10™ 0.11" 0.13" 0.12" 0.10" 0.02 0.13"
cap (18.40) (7.47) (8.42) (10.07) (9.61) (7.23) (1.17) (4.53)
Inflation 0.07" 0.02" 0.02" 0.02™ 0.02" 0.02" 0.04™ 0.03"
(14.84) (4.21) (4.61) (4.01) (3.68) (4.91) (3.96) (5.47)
GDP growth -0.04" -0.03" -0.03" -0.03" -0.03" -0.03" -0.0Z" -0.04™
(-9.37) (-7.28) (-6.86) (-6.87) (-7.29) (-8.32) (-3.38)  (-4.03)
English -0.14" -0.18" -0.13" -0.16" -0.14" -0.16" -0.08
(-5.68) (-6.88) (-5.08) (-6.38) (-5.69) (-6.31)  (-1.30)
French -0.22"  -0.30" -0.14" -0.26™ -0.09° -0.44" 0.00
(-6.66) (-8.47) (-4.27) (-7.34) (-2.64) (-10.12) 0
German -0.72" -0.75" -0.75" -0.73" -0.66" -0.68" -0.47"
(-27.11) (-27.38) (-28.15) (-27.23) (-24.76) (-24.59)  (-9.94)
Constant -0.12* -0.09 -0.15" 0.19" 0.23" 0.17" 0.21" 0.16™ 0.23" -0.10

(-2.86) (-2.18) (-3.57) (395) (4.61) (3.65) (4.23) (3.37) (4.29)  (-0.91)
Observations 203656 177511 175896 175896 175896 175896 175896 175896 144091 31581

Within R? 0.00 0.03  0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.04
Between R 0.12 0.27 031 0.35 0.35 0.36 0.36 0.36 0.30 0.36
Overall B 0.11 0.20 0.25 0.28 0.29 0.29 0.30 0.30 0.24 0.28
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Table 3.16. Alternative maturity results for a sample without crosslisted firms

This table reports the CRE regression estimates when the dependent variable is the-aedghtgddebt maturity

for a sample that excludes crdisged firms. This table provides estimates of the effect of creditor rights and its four
components (CR1 to CR4) and the efficiency of contract enforcement on the maturity structure of corporate debt.
Columns 12 and 13 examine developed and developing coansr , respectivel vy, based on
thresholds of 2013. Significance at the 10, 5, 1 and 0.1 percent levels are represented using +, *, **, and ***,
respectively. The-talues reported in the parentheses are based on clustered standaed #redisnilevel and year

dummies. The estimates are heteroskedasticity consistent. Construction of each variable is described in Appendix 1.

) ®) (4) (©) (6) ) (8) () (12) (13)

Developed Developing

Creditor rights  -0.32" -0.29" -0.25" -0.29" -0.33" 0.10
(-21.16) (-17.87) (-15.32) (-16.51) (-17.82)  (0.71)
Efficiency 0.54™ 0.49" 0.25" 0.23" 0.05 0.13 0.15" 0.38" 0.33" 0.10
(33.23) (28.80) (6.58) (5.82) (1.21) (3.23) (3.80) (8.21)  (6.66) (0.84)
crl -0.25™
(-12.28)
cr2 -0.33"
(-18.86)
cr3 0.07"
(2.76)
crd -0.23"
(-11.27)
Log Size 0.72" 0.69" 0.67" 0.67" 0.65" 0.66™ 0.67" 0.69™ 0.44™
(14.38) (13.50) (13.19) (13.13) (12.77) (12.93) (13.22) (11.79)  (4.74)
Market to book 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00
(0.57) (0.19) (0.23) (0.24) (0.33) (0.25) (0.17)  (0.85) (0.37)
Profitability -0.04" -0.04" -0.03* -0.03 -0.03 -0.03 -0.03" -0.04" 0.00
(-3.07) (-2.72) (-2.64) (-2.57) (-2.54) (-2.51) (-2.62) (-2.67)  (0.03)
Tangibility 0.13" 0.13" 0.14" 0.14" 0.14" 0.14™ 0.14™ 0.13" 0.18"
(4.36) (4.63) (4.69) (4.68) (4.77) (4.76) (4.74) (4.00)  (3.30)
Cash flow -0.02 -0.02 -0.022 -0.02 -0.02 -0.01 -0.02 -0.01 -0.06
volatility (-1.62) (-1.49) (-1.65) (-1.47) (-1.74) (-1.39) (-1.50) (-1.20)  (-1.93)
Book leverage 0.24" 0.24" 0.24" 0.24" 0.24" 0.24™ 0.24™ 0.24™ 0.25"
(12.43) (12 39) (12.39) (12.36) (12.44) (12.31) (12.31) (11.06)  (5.11)
Ln GDP per ca| 227 017" 0.227 0.34" 0.30™ 0.15" -0.12 0.14
(4.96) (3.48) (451) (7.01) (6.21) (2.93) (-1.74)  (1.38)
inflation 0.06™ -0.00 0.01 -0.01 0.00 0.01 -0.05 0.07"
(3.49) (-0.21) (0.32) (-0.51) (0.24) (0.31) (-1.69)  (3.11)
GDP growth -0.16" -0.16" -0.15" -0.14" -0.16" -0.18" -0.12" 0.00
(-13.07) (-12.85) (-12.49) (-11.64) (-13.28) (-14.14) (-7.75)  (0.08)
English 1.4 1.26" 152" 1.33" 1.40™ 1.32" 2.00"
(17.36) (15.70) (18.43) (16.73) (17.25) (15.54)  (8.97)
French 1.04™ 0.66" 1.41" 1.35™ 1.55™ 1.08™ 2.02"
(8.42) (5.09) (11.38) (9.65) (12.53) (6.14) (4.38)
German 0.86" 0.75" 0.75" 0.88" 1.05™ 0.76" 1.56™
(9.61) (8.34) (8.46) (9.91) (11.58) (8.08) (6.83)
Constant 2.26™ 2.15" 2.09" 0.93" 1.07" 0.82" 0.89" 0.83" 1.15™ 0.00
(16.39) (18.25) (17.40) (6.41) (7.30) (5.61) (6.12) (5.67)  (6.54) ()
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Figures
Figure 2.1. Evolution of the average credit ratings of firm quartiles over event time

The evolution of average credit ratings in event time are depicted for the full sample of rated firms in itigunep@nd for the

sample of firms with at least 20 consecutive annual observations in the lower figure. The figures are obtained byofizhgateg

the rated and netted firms into four quartiles based on their startingr (event year 0) creditings, and then producing time

series paths for their mean credit ratings from the starting date of 1985 (event year 0) until 2012 (event year 25tpftinghis

date. The same procedure then is repeated but starting a year forward in time, amtlisccontil the starting year (or event year

0) is 2004. The crossectional average is then calculated for each event year based on the resulting average credit ratings for each
of the four quatrtiles for each sample of rated firms. This results in tHi&-cagng paths over event time for quartiles hawiegy

high, high, medium and loveverage ratios for both samples of rated firms. The credit ratings represented are converted from
S&Pbd6s alphabetical format t o rethodelagy of HotchkisseStrambesg amd&w{@dd4).on t h e
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Figure 2.3. Cumulative hazard and survival functionsfor firms above belowthe Investmentgrade cut-off

This figure plots the hazard and survival rates over time for the rated anatemtfirms. The event in these graphs are instances when a firm crosses a given
leverage thresholdrhese thresholds are 50%, 20% and 10% of the lagged leverage values and are used in the top, middle and bottontpeclglsGespes

on the lefthandside depict the hazard ratios and right panels depict the survival estimates. Solid blue VinBsrshqst above the investment grade-offt

(BBB-) and the dashed red lines show firms just below theffytoint (BB+). For ease of interpretation, the left panels are scaled to the range of the vertical axes,
while the right axes are scaled at fixed interval of zero to one. The horizontal axis represents the annual intervals over 27 years.
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Panel C Panel D
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Figure 2.4. Evolution of market leverage ratios in event time

The evolution of average leverage ratios in event time are depicted in the following two panels. Panel A uses the ba$eatetbard netated firms while Pand® uses the
sample of firms with at least 20 consecutive annual observations. In both panels, the first (second) row consists b§ oo thmmean market (book) leverage of rated and not
rated firms on the leftand righthand sides (LHS & RHS), resptevely. Graphs are obtained by first categorizing the rated anchteat firms into four quartiles based on their
startingyear (event year 0) leverage ratios (book, market), and then producinggtiiee paths for the mean leverage ratios for theitpsafitom the starting date of 1985 (event
year 0) until 2012 (event year 27) for this starting date. The same procedure then is repeated but starting a yeatifoewandiis continued until the starting year (or event year
0) is 2004. The crossetional average is then calculated for each event year based on the resulting average leverage ratios for each of fioe tipgarsited and noated firms.
This results in the leverage paths over event time for quartiles haastindpigh, high, medio and lowleverage ratios for both the rated andi nated quartiles of firms.

Panel A. Evolution of market leverage ratios for quartiles for the full sample of rated and netated firms
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Panel B. Evolution of market leverage ratios for the quartiles bsamples of ratedandnor at ed firms i n the fisurvived sampled (with at |l east 20
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Figure 2.5. Cumulative hazard and hurvival functions acrossrated and not-rated firms

This figure plots the hazard and survival rates over time for the rated andtemtfirms. The event in these graphs are instances when arfisses a given leverage
threshold. These thresholds are 50%, 20% and 10% of the lagged leverage values and are used in the top, middle arelsaspagbiaely. Graphs on the {bfindside
depict the hazard ratios and right panels depict the alrestimates. Solid blue lines are for rated firms and dashed red lines-fatetfirms. For ease of interpretation,
the left panels are scaled to the range of the vertical axes, while the right axes are scaled at the fixed intereabnéze@twtorizontal axis represents the annual intervals
over 27 years.
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Cumulative Hazard Estimates by Rated/Not-Rated Status, 20 Survival Function Estimates by Rated/Not-Rated Status, 20
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Figure 2.6. Effect of net debt issuance on subsequent market leverage icst

This figure depicts the effects of active leverage management through net debt issuance (NDI) and net equity issuam¢kg MEb)udion of market leverage over 27 years. The upper and
lower panels show the nodted and rated sample, respectivebft-hand (righth and) g
we form quartiles by ranking firms based on their net debt or net equity issuance and calculate the average levefagesinfaheh quartile. The construction of NDI and NEI is explained

in Appendix 1. The first quartiles are fixed for 27 years. Similar to Figure 1, we repeat this gaerédéon method for subsequent years in the sample. After this step, we average &te mark
leverage averages for the quartiles in event time.
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Figure 3.1. Survival analysis with two variation thresholds

This graph reports the Kapldeier survival estimates for the debt heterogeneity index (HHI). In Panel A (B), the survival probabilities are based on th
variation of thedebt heterogeneity index being less than 10% (20%) of its base value-séimosal event occurs when a firm changes its debt heterogeneity
type in any given year by more than the indicated threshold. Solid lines show the survival estimates argtélydinge show the 95% confidence intervals.

Panel A: Survival function for debt heterogeneity index, 10% variation

threshold

Panel B: Survival function for debt heterogeneity index, 20% variation

threshold
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Figure 3.2. Survival analysis of the largest debt type

This graph reports the Kapldieier survival estimates for the main (largest) debt type. Thesaoiival
event occurs in time when a firm changes its main debt type. Sad&l dlmow the survival estimates and
the two grey lines show 95% confidence intervals.
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Figure 3.3. Survival analysis of debt type ranks

This graph reprts the KaplasMeier survival estimates for the variodsbttype rankordered indexThe norsurvival event occurs when there is a
change in the order of different debt types or discontinuation or introduction of any of them. Panel A (B) consides thidsnold in the debt
rank index of 10% (20%). Solid lines show the survival estimates and the two grey lines show 95% confidence intervals.
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Figure 3.4. Survival analysis of debt type ranks

This graph reports the Kapldieier survival estimates for th&l@bttype rankordered indexy s i n g K e-b eheasute 0f simiktya The non
survival event o cbdndex shangds enore tikaa 0% §2096) ;1 Paneal A (B). Solid lines show the survival estimates and the two

grey lines show 95% confidence intervals.
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Figure 3.5. Survival analysis of debt type ranks, Spearmais rho

This graph reports the Kapldeier survival estimates for th@l@&bttype rankordered indexs s i n g
ndex

nonsurvivaleventocur s when Spear manéds
and the two grey lines show 95% confidence intervals.
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Figure 3.6. The clustering results for the heterogeneity indexes

Graphs in this figure show the results of a clustering study using the heterogeneity index. Panels A and C preseseresults ba

firm-lyear observations, and Pan8l and D using firml2year observations. To obtain these heterogeneity graphs, the debt types

are first categorized into 7 distinct categories using the CapitallQ Debt database. In the next step for each yean(yearsy t
theratioofeachdebtpye t o t he total debt as the percentage of that partic
A and B, St at ads KME AN SHarabasn stappiny ruée mré usedhtecat€jarizel theselpércentages into the

most efficient nurber of clusters. In Panels C and D, 7 clusters are arbitrarily used as a test of robustness. The horizontal axis shows

the seven debt types, the vertical axis shows t htecusies.t i on of th
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Panel C: Firm-year observations with seven clusters

Panel D: Firm-12year observations with seven clusters
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Figure 3.7. The survival analysis results for various debt heterogeneity metrics

This graph reports the Kaplavieier survival estimates for the rated and-raded samples for the various
debt heterogeneity metrics. In all panéig horizontal axis shows theygar intervals and the vertical axis
reports the estimated survival probabilities. Dashed red lines report survival estimates for the not rated
sample, and the solid blue line reports the results for the rated samplesilte for the main debt type
are reported in Panel A, those for the heterogeneity index in Panel B and those for debt ranks in Panel C.
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Panel B (Upper): Survival function for heterogeneity index, 10%
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Panel C (Upper): Survival function for all seven debitype ordered ranks

Survival Function Estimate for Debt Ranks by Rating Status
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Figure 3.8. Robustness: Clustering using alternative debt categorizations

This figure shows the results of a clustering analysis using the alternative debt categorization similar to
Colla et al. (2013). To obtain these heteroggrmriaphs, the debt types are first categorized into 7 distinct
categories; namely: (1) commercial papers, (2) lines of credit, (3) term loans, (4) senior debt, (5)
subordinated debt, (6) capital lease and (7) other debt. Then for each year (or oversjethgeatio of

each debt type to the total debt is calcul ated as
debt . Statads KMEANS -tlarabasa stopping mld ard usexl in @@upingntisekei
percentages into the most eféint number of clusters (7). The horizontal axis shows the seven debt types,
the vertical axis is the portion of that debt tyfg

clusters of 1 to 7.
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Figure 3.9. Robustness using an alternative number of clusters

This figure shows the results of a clustering anal ylari s based
to Colla et al. (2013) with an arbitrarily chosen 7 @wstinstead of using the Calindkarabasz stopping rule. To obtain these
heterogeneity graphs, the debt types are first categorized into 7 distinct categories; namely: (1) commercial papmsf(2) lin

credit, (3) term loans, (4) senior debt, (5) sulimated debt, (6) capital leases and (7) other debt. In each year (or over ten years),

the ratio is calculated of each debt type to thedelitdteal debt
horizontal axis shows the severbde t ype s, the vertical axis shows the portion
figurebs depth shows the cl ugearanddirrml2ybdr ebservatibrs, reapedtively.i ght gr aphs

PERC. OF DEBT DYPE PERC. OF DEBT TYPE

T2 0.8+

0.6+

0.6+

0.4

0.4+

= =
02 - —
- 0.2 - 5

_ _ 4

— -—
= — -— -
00
CAPITALLEASE LINEOFGREDIT NOTES TRUSTDEBT  CLUSTERS 0.0 !
COMMERTPAPER LONGTERM OTHERDEBT CAPITALLEASE LINEQFCREDIT NOTES TRUSTDEBT CLUSTERS
COMMERTPAPER LONGTERM OTHERDEBT
DEBT TYPE
DEBT TYPE

160



Figure 4.1. Model

=0

The manager decides on

the quality of his project

and chooses debt maturity
endogenously, by maximizing

Project type is realized conditional
on monitoring. If creditors observe
the risky project (1-p), they will call
for liquidation, and will take no

Project payments are realized.

A safe project returns S with
certainty while a risky project
returns R>S with probability q and

his expected payoffs. action if the project is safe. nothing otherwise.
S
P

I R>S

q
(1-p) o
« (1-q)
L=0A 0

L is the liquidation value of assets.

The proceedings from assets sales

to creditors is OL where 0<1 and is

influenced by efficiency
of contract enforcement.
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Figure 4.2. Summary statistics

This figure shows the relative position of countries based on their average corporate ratiet@fmotmshorterm

debt. The average maturity in a given country is taken both across time and across all firms with headquarters in that
country. The horizontal axis shows country names and the vertical axis shows the ratio of long term to short term debt
(in decimal). The maturity data are obtained from the Compustat Global Database.
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Figure 4.3. Summary statistics for the weightedaverage maturity index

This figure plots the weightealverage maturity index. The index for a given country is taken both across time and
across all firms with headquarters in thatiotry. The horizontal axis shows country names and the vertical axis shows
the weighted average debt maturity index (in years) for the firms in each country.
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Figure 4.4. Creditor rights index across diferent countries

This graph shows the level of the creditor rights index across different countries. This index is the sum of four different
dummy variables, where each measures a different aspect of creditor rights protection. The index takesuet®ger val
from [0, 4]. Higher levels of this index indicate stronger creditor rights and hence better protection for creditors. The
horizontal axis shows country names and the vertical axis shows the eregiteiindex for the firms in each country.
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Figure 4.5. Plot of the two maturity indexes against the creditor rights index

Figure 5 provides a plot of the relationship between the creditor rights index and debt maturity as measured by tbegddmotiebt to total debt (decimal) in
Figures 5a and 5b and by the weightagtrage maturity index (number of years) in Figuresahd 5d. The maturity index for each country is the average over

time and across firms in that country. The interpolatioa is plotted using a simple OLS regression.
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