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ABSTRACT

Bond credit spreads have been shown to reflectishing firm's default probability. In an
efficient market, spreads will reflect both thexfis current risk and investors’ expectations about
how that risk level might change in the future. lldeDufresne and Goldstein (2001) show
analytically that the expected future behavior ofirem’s leverage importantly influences the
appropriate credit spread on long-term bonds. Wgdment this insight empirically, by using
current information to proxy for investors’ expdaas about future leverage changes. We find
that expected future leverage affects bond creuéeagls, and that expectations formed under the
trade-off and pecking-order theories of capitalictire both enjoy empirical support. However,
separate estimations by firm leverage, firm sizendocredit-ratings and direction of leverage
change reveal a relatively wider applicability lo¢ trade-off theory.

! For helpful comments and suggestions on priortsiGtfthis paper, we thank Jean Helwege, David Brow
and seminar participants at American University Rlatida State University. Remaining errors are ou
own.



|. Introduction

As credit risk modeling has become more formalizezsearchers have focused increasing
attention on the information content of bond creggiteads. Financial theory indicates that any
change in a firm’'s default risk should be refleciedhe prices of its debt claims. Merton (1974)
specifies bond credit spreads in terms of a firasset volatility, initial leverage, and term to
maturity. Subsequent empirical studies have sotgybkplain credit spreads using (among other
things) firm leverage and a variety of proxies &mset volatility (e.g. Collin-Dufresnet al.
(2001), Krishnanet al. (2005), Avramovet al. (2005), Campbell and Taksler (2003)).
Researchers agree that default risk accounts feast part of a corporate bond rate’s spread over
Treasury. Some studies conclude that the spreamtirely caused by default risk (Longstefffal.
(2005)) while others assert that taxes (Ekbal. (2001)) and liquidity (Chen, Lesmond, and Wei

(2005)) also contribute.

The Merton (1974) model generally implies implabis#mall asset volatilities when taken to the
data. Collin-Dufresne and Goldstein (2001) argus tine likely reason is the Merton model's
failure to consider that a firm might change itbdevel in the future. Merton (1974) assumes
that a firm will maintain its current debt leveltilrthe debt matures. Because expected asset
returns are positive, this implies an expected idecin leverage over time, which generates
relatively low expected default losses. Collin-Cagine and Goldstein (2001) recognize that a
firm may change its outstanding debt over timehwibtentially important effects on the riskiness
of multi-period debt obligations. By modeling leage as mean-reverting, they simulate credit
spreads that conform much more closely to thoserubd in the market. They conclude that “the
appropriate credit spread for a corporate bondefetd]... both the firm’'s current liability

structure, and its right to alter this structurehe future.” (p.1930) In other words, bond prices



(credit spreads) should reflect not only curreribrimation about a firm’s condition, but also

investors’ expectations about future, firm-spedifilormation.

Credit spreads thus present an opportunity to infeat market investors believe about theories of
capital structure (leverage) determination. Thipayfunity is particularly attractive because
directly modeling firm capital structures giveseriso serious econometric difficulties and
uncertainties. Lemmon, Roberts and Zender (2006)ecal that the empirical modeling of firms’
capital structure decisions must include firm-sfiecéffects and partial adjustment. But the
combination of these two effects creates well-kndwases in the application of traditional
estimation techniques (Baltagi (2001, chapter B)e method employed to deal with these biases
materially affects conclusions (Flannery and Ran@@96), Table 2), but the literature has not
yet identified a reliable method for correctingsbebiases. Studying credit spread changes thus

provides a new (different) opportunity to gatherkes evidence about capital structure theories.

Previous empirical studies of credit spreads hawe¢ explicitly incorporated investors’
expectations about a firm’'s subsequent conditionstnlikely because those expectations are
unobservable. However, the various theories ofr@’d$i capital structure permit us to infer
expected future leverage changes and then incaeptitase into an empirical model of credit
spreads. First, th&rade-off theory of capital structure maintains that each firm laasalue-
maximizing, target leverage ratio. Whenever leverdgviates from this target, firms adjust back
toward it. With positive adjustment costs, howevems generally find it more cost effective to
approach their target leverage gradually (LearyRaberts (2005)). The trade-off theory implies
that investors should expect a future increase\vrrhage whenever the firm’s leverage is below
its target and a decrease whenever the firm’s égeepresently exceeds the target. If investors
believe that firms exhibit target-adjustment bebgvicredit-spread changes should reflect not

only contemporaneous leverage changes but alsgebamtarget leverage.



The pecking order theoryof capital structure provides a second mechan@npriedicting future
leverage changes. If the adverse selection (trineaccosts of issuing risky securities are
substantial, firms should prefer to issue debteamathan equity when they need to raise external
funds. Conversely, firms with excess internally-grexted funds will tend to retire debt in order to
preserve future options to borrow again (Lemmon Zeder (2004)). The pecking order theory
implies no leverage target; leverage simply refldbtie past imbalances between internal cash
flows and investment opportunities. Under this thie@a financing deficit should be matched
dollar-for-dollar by a change in firm debt (Shyamr8er and Myers (1999), Lemmon and
Zender (2004)). Thus, investors should expectfilras about to face a financing deficit will be
increasing their leverage, and hence their proitptof default €eteris paribus). Conversely,

firms expected to run a financing surplus shoulddaicing their leverage.

If investors use current information to form ex@éicins about a firm's future leverage, bond
prices should reflect that information today. Farthore, if investors consider capital structure
theories relevant, bond prices should reflect tteoty investors consider most relevant for the
firms they hold in their portfolios. In this studwe examine whether credit spreads reflect
investors’ expectations of future leverage, andthirethese expectations are consistent with the
trade-off and/or pecking-order theories of capitalicture’. We use a sample of publicly traded
firms with outstanding bonds from 1986 to 1998 riweistigate whether bondholders’ expected
leverage changes are consistent with the tradexoff/or pecking-order theories of capital

structure. When tested against each other, nedlteery seems to dominate as a basis for forming

2 Two additional theories of capital structure haeeently emerged, but we are unsure about how to
operationalize them in the framework of this stuBgker and Wurgler (2002) propose a market-timing
theory under which managers tend to issue equitgneber their firms’ are overvalued and thus exploit
informational asymmetries to benefit current shaleérs. Welch (2004) proposes a managerial inertia
theory under which observed changes in market égeeare the result of general movements in equity
values rather than specific managerial actionstffg firm debt levels.



investors’ expectations. The financing decisionghefaverage firm in our sample seem to be
characterized by both trade-off and pecking-ordemsaerations. However, a more detailed
investigation reveals that for somparticular firm types this is not the case. Investors appear
believe that only moderately levered firms arellik® behave in accordance with the pecking-
order theory. In contrast, trade-off consideratisaem important for all firms regardless of their
leverage level. We also document support for tRistence of debt capacity constraints
consistent with Lemmon and Zender (2004), and foe proposition that pecking-order
considerations are less likely to affect the finagochoices of large firms as these face lower
adverse selection costs of security issuance. liingk examine whether the possibility of a
credit-rating change affects firms’ choice of ficang as documented by Kisgen (2006). We find
that firms on the verge of an upgrade/downgradeciapce lower credit-spread changes,
consistent with our hypothesis that these firmslikedy to decrease their future leverage. Our
main results are robust to alternative leveragénitiehs and alternative methods for forming

expectations.

The rest of the study is organized as follows. éct®n 11 we develop our model and derive our
main testable hypotheses. Section Il describesdats sources and sample selection criteria.
Section IV presents our empirical findings on hdvartges in leverage expectations affect credit-
spread changes. Section V explores whether thisctefiepends on certain firm and bond

characteristics. Section VI reports on the robwsgtra# our findings and Section VII concludes.

1. A Model of Credit Spreadsin the Context of Corporate
Financing Decisions

In modeling a firm’s credit spread we begin wittustural models of default risk. These models
are based on the insight of Black and Scholes (1ard@ Merton (1974) that limited liability

allows for the application of contingent-claim ars$ to the valuation of a firm’s equity and



debt. In structural models, a firm defaults whea firm-value process crosses a default threshold.
Thus, variables governing the firm-value process @efault threshold will ultimately determine
credit spreads and credit-spread changes. We foouteverage as one such variable and
explicitly incorporate the notion that prices afdincial assets reflect not only current information
but also investors’ expectations of changes initifrmation over the life of the assets. That is,
credit-spreads and credit-spread changes shouldiebermined by both contemporaneous
leverage changes and by changes in investors’ tatpets of future leverage. We rely on
existing capital structure theories to provide thechanism through which investors form these

leverage expectations.

When firmi releases its quartdraccounting information, investors assess the §iraefault
probability and incorporate this information inthet credit spreads at time The default
probability depends on current leverage and inve'sexpectations of future (time 1) leverage.

That is,

CSI,t =aD‘E\/i,t +yEEtLEVi,t+l+e[Zt +C-Z)|,t (l)
where CS is thei™ firm’s credit spread at the end of quatter
LEV,, is thei™ firm’s ratio of interest, debt to total assetshat end of quartetr and

Z, is a vector of control variables motivated by stmwal models of credit risk, as in
Collin-Dufresneet al. (2001).

Re-writing equation (1) as a difference equatiamielates unobserved, bond-specific features

that may affect the credit spread:
ACSl,t =a mI-Evi,t + ymEt LE\/i,t+l +0 mSzt &y (2)
where ¢, = AE)M . One naturally expects that> 0: an increase in leverage raises the probgabilit

of default and hence the credit spread on outstgnbonds. We similarly expect that> 0 in

(2). Note thato could be zero if investors expected a firm to regeany leverage change very



quickly. However,AE,LEV, .., must carry a nonzero coefficient if investors foexpectations

about future leverage changes from current infolomatn modeling investors’ expectations of
future leverage we turn to the two dominant thesakcorporate capital structure — the trade-off

theory and the pecking-order theory.

The trade-off theoryof capital structure posits that firms select geateverage ratio by trading
off the costs and benefits of debt financing. Ityigically assumed that target leverage can vary
over time in response to changes in firm charesties. The partial adjustment modification of
the trade-off theory recognizes that leverage aajeists can be costly, which might make it
optimal for firms to adjust back to their targettily over time rather than fully in any given
quarter/year. In fact, recent studies document shihent speeds of less than 100 percent
consistent with the existence of such adjustmestscFama and French (2002), Flannery and
Rangan (2006) and Leary and Roberts (2005)). Towtdor these recent findings, we specify a
partial-adjustment model based on Flannery and &af2006) in which target leverage is based
on firm characteristics. Each quarter, the targ@istiment hypothesis specifies that a firm will

change its leverage in the following manner:
I-Evi,t+1 - LEVi,t = /](LEViTHl - LEVi,t)+ 5i,t+l 3)
where LEV,is defined above,

LEV,, is thei" firm’s target debt-to-assets ratio at the endwartert. LEV,, depends
on a vector of firm characteristics described below

A is the quarterly adjustment speed.
In words, the typical firm closes a proportioh of the distance between its actual and its target
leverage every quarter. Under this hypothesis,ytedexpectation of next quarter’s leverage is
given by:

Et LE\/i,t+1 = [/1 LE\/iTHl + (1_A) D-E\/n] (4)



where A is the adjustment speed.

Substituting equation (4) into (2) gives a modelcoédit-spread changes conditional on the

target-adjustment behavior of firm’s leverage r&tio
ACS, =[aro + Vo M= DIALEY, , +[VoA]DLEV,,, + 00 AZ, + &1y (5)
If investors form leverage expectations based om tiade-off theory, we anticipate that

Vro > 0in (5).

The pecking-order theoryof capital structure proposes an alternative maisha for forming
expectations of a firm’s future leverage. The béd#a is that a firm has either excess or surplus
cash available during each time period. Followihgen-Sunder and Myers (1999), we define a

firm’s net need to raise external funds as

FINDEFA, = (DIV, + I, +AW, —C, )/ Assets, (6)
whereDIV, , is thei™ firm’s cash dividends paid during the quarter egditt,

I is thei™ firm’s net investments during the quarter endityg a

AW, is thei™ firm’s change in working capital during the quareding at,

Cis thei™ firm’s net cash flow after interest and taxes dgrjuartet, and

Assets; is the book value of th&' firm’s assets at the end of quarlte°’r

% Investment { i 1) is defined by the following Computat Quarterlytal#¢ems: [91-85-109+90-83+94-110]
for format code 7, and [91-85+90-83+94+95] for fatntodes 1, 2 and 3. Change in working capital
(AW, ) is defined by the following Computat Quarterly détems: [74-103-104-105-106-107-75-112]
for format code 7, [74+75+73] for format code 1 §Ad-75-73] for format codes 2, 3. Net cash floweaf
interest and taxes Qi’t) is defined by the following Computat Quarterly alatitems:

[76+77+78+79+80+102+81+114] for format code 7 anght{77+78+79+80+102+81+87] for format codes
1,2 and 3.



As presented by Myers (1984), the pecking ordeothgsis is based on a refutable presumption
that transaction costs — in particular the asymima&tformation component of those costs — are
higher on equity issuances than bond issuanceainiRdtearnings represent the preferred source
of investment financing. If high desired investmemdkes (6) positive, firms strongly prefer to
issue external debt. Equity is issued only astar¢s®rt. Shyam-Sunder and Myers (1999) specify
that the pecking order hypothesis should resukrrage changes following the patfern

LEVi,t+1 - LEVi,t = FINDEFA,tﬂ + 5i,t+1 (7)

We use (7) as our concrete specification of th&ipgeorder theory. Under this theory, therefore,
expected future leverage follows from a simplenmraraggement of equation (7):

E,LEV, ,, = E,FINDEFA ,, + LEV,, (8)

Substituting equation (8) into (2) results in a mloof credit-spread changes in which changes in
investors’ expectations of the firm’s financing deere added to the set of standard structural-

model variables:
AC:SH = (aPO + yPO) |1I-Evlt + yPO DSEI FI NDEFA,IH + ePO DSzt + gPO,i,t (9)
If investors form expectations based on the peckintgr theory, we anticipate thgt,, >0 in

specification (9).

[11. Data

This study uses corporate bond data from the Whefanan Brothers Fixed Income Database.
The database reports monthly price quotes for tagpmprivate and government debt issues
traded in the United States. Bond prices are adaildom January 1973 until March 1998, but

we begin our sample in January 1986 because ormuroimacro control variables (VIX) is

* Shyam-Sunder and Myers (1999) find support f&s Wersion of the pecking order hypothesis, alttioug
Fama and French (2002) and Frank and Goyal (2093pd



unavailable before that tinféle use only actual trader quotes on coupon-payimgls issued by
U.S. industrial firm<. We eliminate secured bonds, those with a callurfeature, and those
backed by mortgages/assets. As in Warga (1991Fantkt al. (2004), we eliminate bonds with

less than one year to maturity, as they are velilain to trade’

In order to compute a credit-risk spread, we collgelds on constant-maturity Treasury bonds

from the Federal Reserve Board’'s H.15 releasesekoh corporate bong we define a credit
spread CS;) as the difference between its yield and the spwading constant-maturity

Treasury yield at the end of morthwhen there is no precise maturity match, we pukate to
obtain an appropriate Treasury yield. We then metaly the spread observations corresponding

to the quarter-ends for which Compustat providearfcial information on the issuing firm. We
eliminate from our sample observations for whicB , is negative or greater than 10%, as these
are likely to be data entry errors or bonds inrdis (for which a linear model like (2) is probably
inappropriate). We define a change in credit spi@&@S ;) as the change in a bond’s credit
spread between two consecutive quarter ends argbride the quarterh ACS , observations at

the £'and 99 percentiles to reduce the effect of outliers.

® The growth in the credit-default swap market ia kst 5-10 years has had some academics wondetr abo
the effect of this de facto market for default irsce on bond prices. One benefit of using a soraewh
older data is that it allows us to avoid any ‘inf@tion contamination’ across the two markets.

® While most prices reflect “live” trader quotese® are “matrix” prices estimated from price quates
bonds with similar characteristics. Sarig and Wafh@89) have shown that these matrix prices can be
problematic, so we exclude them from our sample.

" The Warga-Lehman Brothers Fixed Income Databastirs about 1.5 million monthly bond quotes for
the period 1986-1998. After eliminating matrix gscand limiting our sample to corporate issuersavee

left with a third of these quotes. We also exclbdaeds with embedded options (about 300,000) andson
with credit enhancing features (about 20,000). migating from our sample financial firms and firms
operating in regulated industries further redudes number of observations by a third. Finally, afte
retaining only bond observations for which we apéedo collect CRSP and Compustat data, we are left
with about 17,000 bond-quarters. Note that thedasa filter moves our sample from monthly to gedyt
data frequency.



We obtain financial information for each firm frothe quarterly Compustat file. Our analysis
employs both book leverage and market leverage unesisBook leverage is defined using the

book value of firm assets:

LEV, = Long TermDebt [5]] + Short Term Debt [45] (10)
Total assets [44]
Market leverage is defined using market-valuecdeiadtof book-valued assets:
BV = Long TermDebt [5]] + Short Term Debt [45] (11)
M | Total assets [44] — Book Equity [60] + Market Equity [L4* 61]

The numbers in brackets indicate the quarterly Gmtgi item numbers. Compustat also
provides the financial data required to generaiestor expectations about a firm’s future
leverage. (See below.) Consistent with previoudtabgtructure studies, we convert nominal
accounting values to real 1983 values using thewmer price index. We then mitigate the effect

of outliers by winsorizing the raw data and anytsg ratios at the*land 99' percentiles.

Finally, we follow Collin-Dufresnet al. (2001) in selecting macroeconomic series to cofdro

bond market condition&( in equation (1) above):

Rlo: the 10-year, constant maturity nominal Treaswunydorate at the end of morith

S.OPE, = the difference between the 10-year and 2-yeaasimy yields at the end of
montht;

VIX, = the implied volatility of the S&P 100 index, calated by the Chicago Board
Options Exchange on the basis of historical dattherS&P 100 index optiors;

S& P, = the return on the S&P 500 index for the quartelirg att;

JUMP, = the slope of the “smirk” of implied volatilitieBom options on S&P 500

futures. We calculate this variable as describe@atlin-Dufresne et al. (2001), using
option and futures prices obtained from the Chidsigocantile Exchange;

8 Strictly speaking, “VIX” refers to the implied \aility in S&P 500 index options, but these data ar
unavailable before 1990. We therefore use the adp8&P 100 volatility to measure market uncertainty
throughout our sample period.
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CRPREM, = the difference between Moody’s average yield aa Bnd Aaa-rated bond
indices, as a measure of market aversion to defaklt

The average treasury and corporate bond yieldslzmened from the Federal Reserve Board’s
H.15 releases. VIX comes from the Chicago BoarddbptExchange, and the S&P returns come

from CRSP.

Table 1 provides summary statistics for our finamgle of 1,243 bonds issued by 394 U.S.
industrial firms. The average number of quartedptgs per bond is 18 and the average number
of bonds per firm is 8.The average credit spread is 1.06% and the averageerly credit-
spread change is -0.01%. The average market-vadwedage for firms in our sample is 24%,
with a mean quarterly change -0.29%. Book-valuedkrigge averages 34%, with a mean

guarterly change of -0.18%.

| V. Expected Future Leverage and Credit Spreads

A. Are Future Leverage Changes Determinants of Citespread Changes?

We start our analysis with a simple diagnostic éésthether bondholders can foresee changes in
a firm’'s leverage and appropriately price thesthanfirm’'s bonds. If future leverage changes are
priced, then credit spreads should be affected tih ltontemporaneous leverage and by
investors’ expectations of future leverage as in @mitting future leverage changes from the

model will result in the estimation of:

ACS, =a[DLEV,, +0DZ, +¢,, (12)

° Bonds do not appear to be concentrated by is€fghe 394 firms in our sample only 73 have mownth
4 bond issues, 58 have more than 5 bond issues4&méve more than 6 bond issues. Furthermore, the
several bond issues of the same firm are not alwaistanding at the same time.

11



whereg; , = yIAELEV, +cT)|'t % and y > 0. Our hypothesis that an increase (decrease) in

future leverage affects credit spreads today irspiiwt the residuals from estimating equation
(12) contain information. If the residuals are pigei and investors’ expectations are on average
correct, then the firm will likely increase its defor reduce equity) in the quarters to come.
Similarly, if the residuals from estimating equati¢l2) are negative, we should observe a

decrease in future leverage.

We estimate equation (12) using simple OLS andemtethie results in Table 2, Panel A. We then
use the residuals from this estimation to clasfiffiyns into two groups: those with positive
residuals and those with negative residuals. Wee@xthat firms with positive residuals will
experience a larger increase (smaller decreaskiture leverage than will firms with negative
residuals. Table 2, Panel B reports two tests f llypothesis for leverage changes up to 4
quarters ahead of the current quarter. First, veeausimple t-test to investigate whether rifiean
future leverage change for the positive-residuaeolations is greater than the mean leverage
change for the negative-residual ofedhe average leverage decrease for negative-résidua
bond-quarters is larger than that for positivedeal ones, up to four quarters following the
residual estimation. We follow up with a non-parémee (Wilcoxon median) test of the
hypothesis that theedian leverage decrease for negative-residual obsengitolarger than that
for positive-residual ones. The benefit of thist testhat it makes no assumption about the
underlying distribution of future leverage chang@sr findings remain the same under this less

restrictive assumption. Overall, the results presgm Table 2, Panel B imply that changes in

19f the firm specific information is informative ahbt firms’ default probability for the upcoming k
periods, this would result in:

€ip = vy DELEY 1y +y, DE(LEV] 4p + ¥, IAE(LEV yg + by, DAE(LEV, 1y + @ - The T tests in Table
2 indicate thatyk are positive and significant forska .

1 After confirming that the two residual groups haveequal variances, we use a t-test that accomme®dat
this empirical feature of our data.

12



credit spreads in any given quarter reflect leverailganges up to four quarters into the future.
These findings are robust to the inclusion of bondirm fixed effects in the regression (not

tabulated).

Note that it is possible for causality to be reedrsn the setup above. An increase in credit
spreads might induce a firm to lower its leveragel @ decrease in credit spreads might
encourage it to seek debt financing in the futUheder this hypothesis, we should findiegative

relationship between regression (12)'s residuald ambsequent leverage changes. This is
inconsistent with the results presented in Tabl@dhel B. While the mean (median) leverage-
change differences between the two residual grouight underestimate the connection between
credit spreads and future leverage as a resutlioféverse causality effect, there is no douht tha

credit spreads foresee subsequent leverage chanigest up to four quarters in the future.

Given this evidence that credit spreads predicsesgient leverage changes, we can test whether
bond prices are consistent with alternative basesrivestors’ leverage-change expectations.
Specifically, we test whether the expectationscaresistent with the trade-off and/or the pecking-
order theories of capital structure. Note thasipossible for both theories to explain investors’

reactions to leverage changes as long as somebigheve according to each theory.

B. Tests of the Trade-off Theory

Equation (5) indicates that credit-spread changlsbe affected not only by contemporaneous
leverage changes but also by changes in invesgp&ctations about the firm’s target leverage.
As a first step in our analysis we estimate lever&ggets for each firm in our sample. Because
this estimation entails several important econoimeifficulties, we use a variety of econometric

approaches.

13



In general, previous researchers have estimatgdttiaverage models that permit targets to vary

across firms and over time:

*

I-Evi,t+1 - /gxi,t (13)
where X, is a vector of thé" firm’s characteristics designed to proxy for thusts and benefits

of debt. We use the following set of such proxies:
EBIT_TA = earnings before interest and taxes apgstion of total assets,
MB = the ratio of assets’ market to book values,
DEP_TA = depreciation expense as a proportiontaf assets,
Ln(TA) = log of total book assets (a measure ahfgize),
FA TA =fixed assets as a proportion of total asset
R&D_TA = research and development expenses aspaftion of total assets,

R&D_DUM = a dummy variable equal to one if R&D exylgtures are not reported;
otherwise zero.

IND_Median = the prior quarter's median leveragorfor the firm’s industry. Industry
classifications are based on the 48 industry caegdn Fama and French
(1997).

RATED = a dummy variable equal to one if the firasta debt rating; otherwise zero.

Table 1 provides summary statistics for these béaga

Flannery and Rangan (2006) and Lemrabal. (2006) assert that partial adjustment is important
and that firm fixed effects (Fshould be added to the set of explanatory vatabl equation
(13):

LEViTt+1 =pBX +F (14)
Substituting equation (14) into (3) produces tHBWng estimable model:

LEV, s = (A TB) DX, + (L= A) [LEV,  + A[F, +3,., (15)

14



Equation (15) represents a dynamic panel regressibich cannot be estimated properly using

OLS. Following Flannery and Rangan (2006), we toeeesubstitute a fitted value for the lagged
book leverage, using the lagged market value @rigye and, as instruments (Greene, 2003).

To further limit any bias resulting from the dynanpianel characteristics of our data, we estimate
equation (15) using all available data for our skenfipms during the 1973-2006 time period. The
results are presented in column (1) of Table 3. 8stenated quarterly adjustment speed of 8.2%
implies an annual rate of about 29%. Although #dgistment speed is a matter of considerable
uncertainty for econometric reasons, it is of magié consistent with that reported in other
studies. Leary and Roberts (2005) and FlanneryRaman (2006) document annual adjustment
speeds in the 30-40% range, while Lemmebral. (2006) and Hankins (2006) report more

conservative estimates of 20-22% per year.

Given the econometric issues in properly estimaitiregtarget leverage ratio, we present our main
results using a variety of target leverage proxi@sumn (2) of Table 3 therefore re-estimates

equation (15) without the lagged dependent vari&bldis specification imposes the assumption

that the typical firm is at its long-run target éemge. The resulting coefficients on thé

variables should be compared to the estimated nongaffects(ﬁ) from column (1)". Column
(3) of Table 3 removes the fixed effects from tpedification in column (2) and yields broadly
similar resultsFinally, note that the market leverage results alumins (4) — (6) of Table 3

closely resemble those for book leverage in tret firee columns® We use the estimated, long-

21n a dynamic panel, the error term in the laggegdemdent variable is correlated with the firm fixed
effect, yielding downward-biased estimates ofA[lin (15). (See Baltagi (2001), chapter 8.) Using a

appropriate instrument for the lagged dependeriabker eliminates this bias. When the dependentiséei

is market leverage, we use book leverage as aminsnt.

3 When the specification includes no lagged dependariable, estimating it as a panel regression
involves no bias.

! Note that in a partial-adjustment specificatidre tong-run effects of th¥, variables on leverage are

given by the estimated coefficients divided by dlgustment speed] .
5The quarterly adjustment speed is 8.9% using maeketage and implies an annual rate of about 31%.

15



run targets implied by the three specificationsTable 3 to form alternative target leverage

estimates for each firm in our sample in each qu&tt

Table 4 reports the results of estimating our basgression fordCS (equation (5)), using
alternative proxies for firm target leveragePanel A defines leverage using the book value of
firm assets; Panel B uses market values. The ¢o&tmn of Table 4, Panel A defines the

expected future change in leverage as a changheirfiim’'s long-run target leverage. Both

ALEV and ALEV are statistically significant at conventional lesceThis implies that credit-
spread changes are affected not only by contempoteanleverage changes but also by changes
in investors’ expectations based on the trade-bf#oty. The rest of Table 4, Panel A
demonstrates that this basic result holds regardiEhow we estimate leverage targets. Column
(2) uses the target leverage computed from thenatsd coefficients in the second column of
Table 3, which assumes that the typical firm alwagsrates at its target leverage. Column (3) is
based on a target computed without fixed effecdmated in the third column of Table 3. In
column (4) we allow for the possibility that levgeatargets might stay relatively constant
through time, so for each quarter in a calendar yweaspecify the same leverage target calculated
as the average of the firm’s quarterly targets ¢hermprevious year. Columns (5) and (6) of Table
4A specify each firm's target leverage as its agerabserved leverage over the preceding one or
three years, as in Shyam-Sunder and Myers (1999)o#trers. These simpler target estimates
appear to have a larger impact on credit-spreadggsacompared to the target estimates in the
first three columns of Table 4A. One interpretatiohthis finding is that the econometric

difficulties in estimating target-adjustment modeilgght produce target estimates that are too

% In an attempt to remove seasonal variation fromleverage estimates, we include quarterly dummy
variables when estimating equation (15) and theit thva quarterly effects when computing target fege
ratios. This adjustment has virtually no effecttb@ estimates or tests reported later in the paper.

" Our main results are robust to the use of standamts adjusted for bond or firm clustering. Wease

to report robust standard errors instead, becdngsednsistency of clustered standard errors depméise
number of clusters and the extent to which a pdaghset is balanced (Petersen (2007)). These can be
problematic in our estimations later by groupsitesc
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noisy. This noise is reduced when quarterly targetsaveraged to produce annual targets as in
column (4). An alternative explanation is that #tandard set of firm characteristics used to
estimate targets might be insufficient to capturéhe benefits and costs of debt. Thus, a trailing
average of a firm’'s past leverage might be a bettexy for its optimal debt-to-assets ratio. The
bottom-line conclusion, however, is that regardlesshiow the book-valued target leverage is
measured, credit spreads respond significantlyhémges in that targebgyond their response to
contemporaneous leverage changes. Panel B of Téblepeats these same regression
specifications for market-valued measures of leyerand the leverage target. While the
statistical significance of the control variablesdacontemporaneous leverage are basically
unchanged from Panel A, target leverage loses sexpéanatory power. This might be an
indication that market leverage is harder to fosedhan is book leverage. The difference
between targets based on firm characteristics lansktbased on average past leverage, is even
more pronounced in Panel B. Once again, allowimggtarterly variation seem to introduce too
much noise in the target estimates (compare colyinand (4)), and the usual determinants of
optimal leverage seem to be insufficient to capadref the variation in expected future leverage

(compare columns (1)-(3) to (5) and (6)).

C. Tests of the Pecking-order Theory

If bond investors form expectations of future leag® in a manner consistent with the pecking-
order theory, then equation (9) implies that crsgitead changes will be affected by changes in
investors’ expectations about a firm’'s future fiogmy deficit. We thus need a model for

forecasting a firm’s future financing deficit:

FINDEFA ,,, = @Y, +U, .., (16)

where Y, is a vector of firni's characteristics at the end of quatter
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We know of no prior study evaluating the componenitsY,, and therefore start with the

following firm-specific variables:
FINDEFA 1«1, (k=1 to 4) = up to four lags of the dependentalde defined above,

IND_DUM,;; = an industry dummy based on the 47 industriemeefin Fama and French
(1997)

EBIT_TA;; = earnings before interest and taxes as a propoofitotal assets,
A subset of the results from these OLS estimatismsesented in the first four columns of Table
5, for a variety of included lags of the dependeariable. The first lag of the financing deficit

measure has the strongest explanatory power aridgaddditional lags does not improve the

model’s fit from an adjustedR® = 038. Lagged earnings-to-assets rafB(T_TA) appears to
be the only other accounting variable that addsh# model's fit although only marginally
significant. Including other accounting variableaves the explanatory power of the financing-

deficit forecasting model unchanged (results ncluitked).

Column (5) of Table 5 incorporates the data’s pahatacteristics by adding firm fixed effects to
control for unobserved variables that are relayissthble over time for each firm. The resulting
coefficient estimates and fit are similar to thasecolumn (4). However, the dynamic panel
specification in column (5) might provide biaseckffimient estimates on the lagged dependent
variable. We re-estimate this regression substigugin instrumental variablE)| NDEFA, ,, for the
lagged dependent variable and then report the tsesulthe last column of Table 5. This

correction does not materially affect the modat'ef estimated coefficients.

We treat the seasonality-adjusted fitted valuesiftbe six alternative specifications of equation

(16) as our measures of financing-deficit expeotetiand use them to explain credit-spread
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changes as in equation (§)The results from an OLS regression are reportéthimel A of Table
6 for book-valued leverage. The coefficient dkE FINDEFA, is positive and strongly

significant in all cases, consistent with the hyyasis that investors adjust their expectations of a
firm’'s future leverage as that firm's expected finmg needs change. To put this differently,
investors seem to believe that firms’ leverage slens are affected by their financing deficit or

surplus, as implied by the pecking-order theorgagital structure.

Panel B of Table 6 replicates our analysis usingketdeverage instead of book-leverage ratios.
In contrast to Panel A, the coefficients on conterapeous leverage are much larger and those
on expected financing deficit are smaller and gégsificant. This might imply that future market
leverage is harder to predict. Nonetheless, fosiallalternative proxies of expected financing
deficits, an increase in that deficit raises thekeigs expected future leverage, and hence raises

the observed spread.

D. Joint Tests of the Trade-off and Pecking-ordehdories

The analysis so far provides individual support thee trade-off and pecking-order theories in
isolation. However, investors might believe thathbtheories are important in firms’ financing

decisions. We use the following specification t&t this possibility:

AC:SI )t = aPO,TO |]M_E\/i,t + VPO,TO |1&Et Fl NDEFA,t+l + y’F”O,TO |]SLEViTt+l

17)
+ 9Po,To [AZ, + EPO,TO,th

If investors believe largely in the trade-off theaof capital structure, we should find that

ALEV’

it+

, carries a positive coefficient while the one Al FINDEFA, ., is zero. If instead,

investors believe largely in the pecking order niodee should findAE,FINDEFA ,,; with the

18 We adjust our estimates of expected financingcitefor seasonality in the same manner in which we
adjust our leverage targets. We start by estimatqgation (16) with quarterly dummies and then date
fitted values excluding the dummies.
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positive coefficient and\LE ifm showing no significant effect. If each model apglto a non-

trivial number of firms, both estimated coefficismpuld be non-zero.

Table 7 presents the results from an OLS estimati@yuation (17). For simplicity, we use the
PO, Model from Table 5 for pecking order expectationsall columns of the table. Panel A

measures leverage in book-value terms; Panel Bpiesarket-valued leverage results. In Panel
A, both ALEV™ and AE,FINDEFA,,; uniformly carry significantly positive coefficiemitof

similar magnitude to those reported in the indialdtests of the trade-off and pecking-order

theories. In contrast, the effect of contemporasdeuerage changes on credit-spread changes
becomes smaller and in the last three columns $égsificant once bothALEV™ and
AE,FINDEFA,,, are included in the set of explanatory variableSis suggests that when

pricing default risk, bond investors do incorportiteir expectations about future leverage. When
forming these expectations, they seem to consiorthe firm’s target leverage and its expected
financing needs. This is consistent with recentlence that firms might have target debt ratios,
but also prefer internal funds to external finagc{hlovakimianet al. (2001), Hovakimiaret al.
(2004) and Strebulaev (2003)). The market leveragelts in Panel B carry the same implication
about investor expectations, though once agairrduteverage expectations appear to be less

important than current leverage.

E. Comparing Different-maturity Bonds of the Sameduer

To further investigate the importance of futuresusr contemporaneous leverage changes, we
focus on a bond’s remaining maturity. Future legerahanges might be of less consequence to
the pricing of short-term bonds since these changght not occur until after the bond matures.

This is why short-term bonds might react more gjhprio contemporaneous leverage changes

than to changes in expectations about future Igecnahile the opposite might be true for long-
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term bonds. Long remaining maturity not only leavesre time for changes in firm default-
probability to materialize, but also exposes mofeaobond’s cash flows to these default-
probability changes. To examine these issues wig dinn analysis to firms with both short-term
and long-term bonds outstanding in an attemptdiats the effect of maturity and to some degree
endogenize the debt maturity choice. We definetdlkom (long-term) bonds as those having less
(more) than 15 year to maturity. We then pair upheshort-term bond with a long-term bond
issued by the same firm and require that therelesaat 5 years of maturity difference within each
bond pair'® Finally, we specify a variant of our base modglation (2), in which the dependent
variable is the difference between the credit-gprefaange of the short-term and the long-term

bond of the same firm:

ACS;;, —ACSq =(a; —ag)[ALEV,, +(y; — Vg ) [AELEV, 18)
+(0,; —05)AZ, +¢,
If a bond’s remaining maturity affects the extemtwhich current or future leverage changes
impact that bond’s credit spread, then we will ebsethat (o, ; —ag ) andlor (Y, — V)
differ from zero. Expectations of future leverageler the trade-off and pecking-order theories
are defined earlier by equations (4) and (8) respsy:
ELEV, .y =[ALEV,,; + U=A)LEV, ] (4)

E,LEV

i1 = E[FINDEFA ,, + LEV,, (8)
The results from individual (Panels A and B) andtjgPanel C) tests of the two capital-structure
theories are presented in Table 8. They revealrémaining maturity does not seem to affect the

sensitivity of credit spreads to contemporaneowsrbge changes, but it does affect their

sensitivity to future leverage changes when theasebased on the trade-off theory. In most

specifications, the coefficients ahLEV " are positive and statistically significant. Thislicates

19 This procedure produces a sample of 1,525 bong.pEie average maturity of the short-term bonds in
this subsample is 4.9 years. The average maturityedong-term bonds is 25.1 years.
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that for a given firm the same change in targe¢age expectations impacts long-maturity bonds
more than short-maturity bonds. We do not obselngesame effect for leverage expectations

based on the pecking-order theory. In all model ciigations the coefficient on

AE,FINDEFA,,;is not significant. This might be due to the inmeke short-term nature of

financing deficit as a predictor of future leveradpnges. While firms must offset their financing
deficit/surplus with an increase/decrease of exleiunds in any given quarter, they may choose

to adjust toward their optimal leverage over tharse of several quarters.

The results reported in Table 8 provide additiahgdport to the proposition that firm leverage
does not follow a random walk. If it were to follawandom walk then the best estimate of future
leverage should be current leverage, and prediatede behavior should therefore have no effect
on credit spread changes. The fact that we obsgifferent sensitivities to future leverage

changes for bonds of different maturity but issligdthe same firm, indicates that investors

expect firms to make systematic changes in thearbge in the future.

V. Capital Structure Theoriesand Firm/Bond Characteristics

The analysis so far supports the conjecture treasérage firm’'s corporate-bond credit spreads
incorporate information about a firm’'s current ficéal state as well as expectations of future
leverage changes formed under both the trade-dffpacking-order theories of capital structure.
However, it is conceivable that for apgrticular type of firm or anyparticular type of bond,
trade-off considerations might dominate peckingeordonsiderations or vice versa. In the
subsections that follow we attempt to identify ttearacteristics that might make a subset of
firms more or less likely to behave according tineri one of the two capital structure theories.
The presented results use our book-leverage spatoiin (equation (10) above) and include

structural-model motivated control variables which not reported for ease of exposition.
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A. The Effect of Leverage

We first examine whether a firm’s leverage levdkets the extent to which future leverage
expectations are priced in its bonds’ credit spsede re-run the above capital structure tests
(equations (5), (9) and (16)) for different subsetsiirms grouped according to their lagged
leverage. The results are presented in Table ®IFPaand show two noteworthy points. First,
leverage level seems to be one of the firm charatitss that affect the extent to which
bondholders base their expectations on the traidergbecking-order theory. While changes in
target leverage remain positive and significanbssrall leverage terciles, changes in expected
financing deficit lose explanatory power for lowdanigh-leverage firms. This result is confirmed
by the joint tests of the trade-off and peckingesrdheories reported in columns (7)-(9). It
appears that bond investors interpret an expedtexhding deficit (surplus) as a potential
leverage increase (decrease) only for moderatebréel firms. Credit spreads changes for low

and high-leverage firms do not respond to changes|FINDEFA ., - a result inconsistent with

predictions of the pecking-order theory. The secdoeresting point is that once we account for
the effect of future leverage changes, currentriye changes become insignificant for the
moderately levered firms in our sample. For firmghwextreme (low or high) leverage both

changes in current leverage and target leveragesappo affect bond spreads.

B. The Effect of Firm Size

The driving assumption behind the pecking-ordepthef capital structure is the existence of
asymmetric information costs, which are likely te higher for equity issuances than for debt
issuances. This implies that for firms facing logymmetric information costs, pecking-order
considerations might be less relevant in formingestations about future leverage changes.
Although we might have difficulties addressing tlsisue with our sample (all of the firms have
both public equity and public debt outstanding), memetheless attempt to do so by using firm

size as a proxy for asymmetric information. In egahlrter-year of our sample period, we assign
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each firm a size rank relative to the market céipittion of all NYSE stock$® We then assign
firms to the following three size groups. Firmsiwiharket equity below the NYSE median are
defined as small, those with market equity in tBe85" percentile range are medium-size, and
those with market equity above the"g%ercentile are considered large. We follow thisrapch
rather than simply forming terciles because ourpans heavily weighted towards large-size
firms as confirmed by the number of observationednh of the size groups reported in Table 9,
Panel B. Finally, we estimate via OLS equations (®), and (17) for each size group. The results

are reported in Table 9, Panel B. As expectedctiedficient onAE, FINDEFA ,,,is insignificant

in the large-size group. This finding supports ttwdion that the pecking order theory offers a
better basis for forming future leverage expectatidor firms with higher asymmetric
information costs. Trade-off considerations, on thi@er hand, are relevant for all firms
regardless of their size. This relevance seems etoinbaddition to that of pecking-order
considerations for the subset of small and medizm-&ms. When both measures are included
in the set of explanatory variables, each measgaEfficient retains its magnitude and statistical

significance.

C. The Effect of Credit Rating

The standard version of the pecking-order theomdists that whenever firms face a cash
shortfall, they will always choose to issue deberogquity. However, as Lemmon and Zender
(2004) point out firms subject to high default rigkght be limited in their ability to borrow funds
despite their preference for debt over equity foiag. These debt-capacity constraints have
important implications for empirical tests of thecging-order theory. Deviations from the
pecking order by high default-risk firms can inde@nability rather than unwillingness to issue

debt. Note that the existence of debt-capacity tcamss does not have as clear implications for

20 We use the monthly ME breakpoints available onri&th French’s website. ME is price times shares
outstanding (divided by 1,000,000) at month ende Bheakpoints for each month t use all NYSE stocks
for which market equity is available.
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the trade-off theory since the market should suppay leverage increase that moves a firm
closer to its target. To test the argument in Lemmaond Zender (2004) in the framework of our
study we use a below-investment-grade credit ragg proxy for debt capacity constraints. We
then undertake separate regressions for investgrade and junk-rated bonds, and report the
results in Table 9, Panel C. The overall resules @nsistent with our expectations. First, high
default-risk firms are evaluated less on their figtactions than on what they do today. That is,
investors’ expectations of future leverage appess Important for the pricing of junk bonds than
for the pricing of investment-grade bonds. Our ifigdthat pecking-order based predictions of
future leverage changes are statistically insigaiit in explaining credit-spread changes, also
supports the idea that firms facing high defaudk rare constrained in the manner suggested by
Lemmon and Zender (2004). The last two columns aifld 9C reveal an interesting finding.
While expected financing deficit changes are insicemt, target leverage changes are marginally
significant for below-investment-grade firms. Thigplies that even when firms face high default
risk, investors do not fully discard the trade-i€ory implications when forming expectations of

a firm’s future leverage.

D. Does the Expected Direction of the Future LevgemChange Matter?

The analysis so far confirms that leverage changegredicted by the trade-off and pecking-
order theories of capital structure, affect curdgond prices. In this section we examine whether
this effect is asymmetric with respect to the expedirection of the future leverage change.
Prior evidence indicates that investors’ respomsdodd news is more pronounced that their
response to good news. To the extent that leverageases are bad-news events for a firm’'s
debtholders, we might observe a stronger reactiamedlit-spread changes to expected leverage
increases than to decreases. Alternatively, firnegsy radjust their leverage slower or faster

depending on whether they are below or above tlaeget leverage, or whether they face a
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financing deficit or surplus. If investors recogmithis asymmetry in future financing behavior,

then we might observe a difference in the valuatibexpected leverage increases and decreases.

To investigate these issues, we re-estimate trae-wé credit-spread model (equation (5))
separately for firms expected to be above thegefaleverage and those expected to be below.
We use each firm’s current-quarter leverage redatiy its target for the next quarter to form
above-target and below-target groups. The restilisese OLS estimations are reported in Table
10, columns (1) and (2). Changes in target leverayey significantly positive coefficients,
which are not statistically different for firms eegied to be above compared to below their
leverage targets. This implies that there is ndissieal difference in the manner in which
investors price expected leverage increases anéatss under the trade-off theory. A separate
estimation of the pecking-order model (equation {&) firms expected to run a financing surplus
or deficit, yields different results. These aregemed in columns (3) and (4) of Table 10.
Changes in expected financing deficit remain sigaift for firms about to face a shortage of
internal funds, but are no longer significant fiomk about to face a surplus. This might be due to
investors regarding future leverage increases @asbas and reacting to these more strongly than
to the good news indicated by future leverage @mm® However, this explanation is
inconsistent with the results reported in coluntjsand (2) of Table 10. If investors’ reaction to
expected leverage increases were stronger thantdhexpected leverage decreases, then we
should be able to observe this difference regasdiésvhether leverage expectations are based on
the trade-off or pecking-order theories. A comparisf the estimation results in columns (1) and

(2) shows no such difference. A more likely expteora of the statistically insignificant

coefficient on AE,FINDEFA, . ,,in column (3) is that firms expected to have exdessrnal

funds do not necessarily use these to pay down. ddtgse firms might use some of their
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financing surpluses to purchase back shares asdribrease leverage — a result inconsistent with

the pecking-order theory of capital structure.

V1. Robustness

The results presented so far yield support to onjecture that investors price their expectations
of a firm’'s future financing choices as soon ass¢hexpectations are formed. That is, quarter-
ahead leverage changes as predicted by the tradmdf pecking-order theories of capital
structure are reflected in this quarter’'s creditspl changes. In this section, we investigate the
robustness of our results along several dimenskirst, we address the possible concern that our
main specifications presume that current and fuleverage affect credit spread changes in a
linear fashion, while theory predicts a non-linegationship. Second, we attempt to distinguish
between the effect of accounting variables preWodecumented to predict a firm’s default risk
and the effect of the trade-off and pecking-ordexxjes for future leverage. We do so by re-
running the analysis in Sections IV.B.- IV.D withetinclusion of a number of accounting ratios.
Third, we examine whether re-defining our depend®@niable as price change rather than yield
changes impacts our results. Finally, we investiglag¢ possibility that our trade-off and pecking-
order leverage expectations are capturing the teffecredit ratings. In a recent study, Kisgen
(2006) argues that the prospect of a credit-ratimgnge might affect a firm’s financing choice.
To investigate the robustness of our findings ie #iternative explanation for observed capital
structures, we re-estimate our base models, eqsafl), (9) and (17), with the inclusion of

credit-rating consideration proxies.

A. Non-linear specifications

Structural models of credit risk predict that chemign credit spreads should be non-linear

functions of changes in firm leverage. To invedegahether our simplified linear specifications
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have affected our findings, we model credit spreasia non-linear function of both current and

future leverage. That is, equation (1) now becomes:
CSl,t =a |:I‘Evi,t + ﬂ |:I-E\/|,2t + yEEt LE\/i,t+1 + Jl]Et LEVi,t+l)2 + 9 [Zt + CT)I,t (19)
Re-writing it as a difference equation now produces

ACS, = a [DLEV,, + BILEV] - LEV ]+ yELEV, ,, ~ELLEV,,)
+OELEVL,)? - (ELLEY, )] +0AZ, +&, 20)
where ¢, = Ad, . Expectations of future leverage under the trefflestd pecking-order theories

are respectively defined by equations (4) and E@yva. This non-linear specification introduces
squares of leverage, target leverage and expeictacfng deficit in our base models, equations

(5), (9) and (17).

The estimation results (not reported here) inditadt the relationship between changes in credit
spreads and changes in leverage is in fact noatlifdne squared leverage and squared expected
leverage terms are both positive and statisticatipificant. However, allowing for non-linearity
does not alter our earlier conclusions. Both talgetrage and expected financing deficit remain
significant determinants of credit-spreads chantjes yielding support to both the trade-off and

pecking-order theories of capital structure.

B. Specifications including accounting variables

Previous research has investigated whether acoguntariables can forecast the default
probability of a firm and thus affect investorslwation of the firm’s debt. Although this research
has documented well the predictive ability of asting variables, it has offered no theoretical
explanation for it. Our study can potentially fitlis gap. Colling-Dufresne and Goldstein (2001)
offer a theoretical model that incorporates futlereerage expectations in bond prices and in this

paper we provide empirical evidence that these @afiens of future leverage (whether based on
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the trade-off or pecking-order theories) affect daredit spreads. If investors form target
leverage or financing deficit expectations using fibm’s current accounting statements, then the
findings of previous studies can be the resultogbanting variables proxying for future leverage
estimates. To investigate whether this conject@® dmy empirical validity we first estimate a
model that omits future leverage changes while regldi variety of accounting predictors of

default:

ACS, =a[DLEV,, +7 DA, +8[AZ, +&,, (21)

The vector of firm-specific characteristicsd,, includes combinations of the following

variables®

O-score = a default probability score based on @h($980),

Z-score = a default probability score based on Afir{iL968),

NI_GROWTH = change in net income scaled by totaéts

IC = interest coverage ratio,

QR = quick ratio,

CASH = cash availability,

TRADE = trading account activities (Inventoriesdst of goods sold),

SL_GROWTH = change in sales scaled by lagged sales.
We then re-estimate equation (21) by adding futewverage changes to the set of explanatory
variables. The results (not reported here) showrdgardless of the accounting variables used,
target leverage and expected financing deficit rersongly significant. Adding these estimates
of future leverage changes to the model reducesitecand often the statistical significance of

the accounting predictors of default. This is cst&it with our conjecture that these variables’

%L We compile a large set of accounting predictorsiefault probability by relying on Altman (1968),
Olhson (1980), Zmijewski (1984), Shumway (2001)ljdgjeist et al. (2004), Beaver, McNichols, and Rhie
(2005), and Das, Hanouna, and Sarin (2006).
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ability to explain credit spread changes is likdhe result of their close relation to expected

changes in future leverage.

C. Specification using returns rather than yield ahges

The pricing implications of new information mighe bmore directly observed in bond returns
rather than yield changes. In this section we egplavhether changes in future leverage
expectations affect the credit-risk component dboad’'s holding-period return in the same
manner in which they affect its credit-spread clanfo do so, we re-define the dependent
variable as the product of each bond’s credit-sprefzange and modified duratiéhThat is,

equation (2) now becomes:
Di'ffOD'F'ED [ACS, =a[ALEV,, + y[DAELEV, ,, +0[AZ, +¢ (22)

Expectations of future leverage under the tradeanff pecking-order theories are defined earlier
by equations (4) and (8) respectively. We thenicap@ the individual and joint tests of the trade-
off and pecking order theories (equations (5),a® (16)) with this alternative definition of the
left-hand side variable. The estimation results ¢eported) do not alter our earlier conclusions.
The credit portion of a bond’s holding-period retuesponds to expected changes in future
leverage just as much as the bond’s credit-spreadge does. Both target leverage and expected
financing deficit changes remain significant thuelding support to both the trade-off and

pecking-order theories of capital structure.

D. Specifications including proxies for credit-ratg considerations

In a recent study, Kisgen (2006) demonstrates&tatn’s financing decisions are motivated by
considerations beyond the usual trade-off and pgetider ones. He argues that since there are

clear benefits associated with higher credit-ratengels, the manager of a firm close to a rating

% This specification follows from the duration modelP/P = -D"°'"** [AYTM whereP is the bond’s
price, DMOP'MEP is its modified duration andTM is its yield to maturity.
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change will choose equity over debt financing inatiempt to push the firm into a higher rating
category. He finds evidence that credit-rating aggs and downgrades are an important second-
order determinant of firm leverage changes. Towdmsther investors recognize this and use the
likelihood of a credit-rating change as anothet foopredicting future leverage, we add proxies
for this likelihood to our earlier tests of the twatandard capital structure theories. More
specifically, we follow Kisgen (2006) and constract indicator variableCRPOM, which equals

1 for firms with a “plus or minus” credit rating @® otherwiseCRPOM is designed to proxy for
how close a firm is to a credit-rating upgrade owdgrade. We then add this newly constructed

variable to equations (5), (9) and (17):

ACS; =[a7s * Vro A=A ALEV,; +[)101] mLEViTm + K70 [CRPOM,

(23)
+ HTO mZt + gTO,i t
ACS,; = (@0 * Vro) IBLEV, + Vo [AEFINDEFA ., + o [CRPOM,
+ HPO |1Zt + gPO,i )t ( )
AC:SI t = aPO,TO |]M_E\/i,t + VPO,TO mEt Fl NDEFA,t+l + y’F”O,TO |JSLEViTt+l (25)

+ KPO,TO [CRPOM t + HPO,TO |lzt + gPO,TO,i |t

If investors take a firm’s credit-rating considévat into account, then we would observe that the
coefficient onCRPOM is negative since a potential credit-rating chawijlemake a firm more
likely to decrease its leverage. This expectatiba everage decrease will reduce current credit
spreads. We estimate equations (23), (24), andug&fp OLS regression and present the results
in Table 11, Panels A, B, and C respectively. Intlalee specification€RPOM is uniformly
significant with a negative sign. This implies tlifatirms on the verge of a credit-rating change
are more likely to reduce their leverage, then staes recognize this behavior and price it in the
firm’s bond spreads. The effect of these credititatonsiderations is above and beyond that of
the trade-off and pecking-order theories as inditdiy the continued statistical significance of

the leverage target and financing deficit expectesi
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VII. Conclusion

Most of the empirical evidence on capital structooges from studies of the determinants of
corporate debt ratios and studies of issuing firoebt versus equity financing choice. These
studies have examined whether firm capital stractarthe result of trade-off or pecking-order
considerations (among others) and have providedkage to support each side of the debate. In
this study we use insights from the literature oedit-risk models to set up a new test of capital
structure theories. Collin-Dufresne and Goldst@@0() show that a firm’'s option to adjust its
leverage can have a first-order impact on bondicspdeads. If expectations of future leverage
are reflected in investors’ pricing decisions, va@ examine these to infer investors’ beliefs about
how firms make capital structure choices. This imiwe approach allows us to circumvent
leverage-target estimation and financing-deficiicgkation criticisms. If these criticisms were
well-founded then future leverage based on theesponding target or deficit measure will not

be a significant bond-pricing factor.

The main contributions of our paper are three-foidrst, we document that investors’

expectations about future leverage changes ddfisigmily affect credit spread changes. We find
empirical support for expectations based on both titade-off and pecking-order theories:
changes in a firm's target leverage and changeitsiexpected financing needs both have a
positive and significant effect on that firm's bosgreads. A joint test of the two theories
confirms this conclusion. Our bond-price tests séemrovide additional support to the findings

of recent capital structure studies that firms miika@ncing decisions with both optimal-leverage

and pecking-order considerations in mind.
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Second, although we find evidence that investoes information on both target leverage and
expected financing deficit when forming expectati@bout theaverage firm's future leverage,
this does not appear to be the case for guamiécular firm types. Estimating our model by firm
leverage, size, and credit rating groups oftencesdthe explanatory power of expected financing
deficit while leaving that of target leverage uneted. Bond investors behave as if the trade-off
theory of capital structure enjoys a more univeigaplicability than does the pecking-order
theory. For instance, we document that the trafl¢haefory of capital structure affects investor
leverage expectations across all leverage tercilddle pecking-order considerations appear
important only for moderately levered firms. Estiroas by credit-rating categories confirm that
the existence of debt capacity constraints affdesability of firms to adhere to predictions by
the pecking-order theory of capital structure. He&rewe also document that these high-default-
risk firms are still expected to adjust their leage towards its optimal level as proposed by the
trade-off theory. Finally, we demonstrate that éleent to which firms follow a pecking order of
financing is related to the asymmetric-informatioosts they face. The future leverage proxy

implied by the pecking-order theory does not afteetcredit spreads of large-size firms.

Additional support for the trade-off theory is pr®d by our finding that while movement
toward optimal leverage is equally likely for firrhglow and above their target leverage, there is
an asymmetry in investors’ expectations of futueeelage changes under the pecking-order
theory. The credit spreads of firms expected toehavsurplus of funds are not affected by
forecasted changes in external financing needsinféepret this as evidence that surplus firms
are equally likely to pay down debt or buy backrebawhich is inconsistent with the pecking-

order theory of capital structure.

Our final contribution is to the growing literatupa the determinants of credit spreads and credit-

spread changes (e.g. Collin-Dufresne et al. (20Kd3hnan et al. (2005), Avramov et al. (2005),
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Campbell and Taksler (2003), Chen, Lesmond, and (2@05)). We document that investors’
expectations about future leverage changes dofisgnily affect credit spread changes and that
this effect is above and beyond the effect of copieraneous leverage changes. Previous studies’

focus on a firm’s current financial state appearkdve been a limitation.
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Table 1. Summary Statistics

Summary statistics are on our sample of 1,243 bdsgised by 394 unique industrial firms. The sanguweers the
period January 1986 — March 1998 (when the dateceareased publishing).

Variables Definition Mean Std Dev Median Min Max
Bond characteristics:
Credit spread measured as the difference betwednotid's
cs yield and the yield on a Treasury with equal magufo) 1.06 0.80 084 0.03 9.23
ACS (Co/t;)ange in credit spread between two consecutivaertends 001 0.24 0.01 0.89 101
Maturity Bond maturity in years 10.46 8.38 7.71 1.00 39.73
Duration Bond duration in years 6.05 2.97 5.75 0.95 13.35
Issue Amount Bond issue amount still outstanding in $thousands 05,369 136,408 174,000 7,305 1,250,000
Moody's Rating Moody's credit rating on an ordinal scale with 1aAa 7.12 2.69 7.00 1.00 18.00
Leveragerelated variables:
Book value of debt ([51]+[45]) / (Total assets [44300k
LEV (market) value of equity[60] + Market value of equity [1491 0.2418 0.1335 0.2222 0.0022 0.7045
ALEV (market) Change in LEV (%) -0.29 2.94 -0.31 -53.34 55.68
LEV (book) Book value of debt ([51]+[45]) / Total assets [44] 0.3366 0.1468 0.3246 0.0035 0.9085
ALEV (book) Change in BLEV (%) -0.18 3.40 -0.25 -78.25 88.18
FINDEFA Financing deficit / Total assets [44] 0.01 0.05 0.0 -0.18 0.30
Variables used to predict target lever age:
Earnings before interest and taxes ([8]+[22]+[6]ptal }
EBIT_TA assets [44] 0.02 0.02 0.02 0.06 0.10
Book value of debt plus market value of equity
MB (I51]+[45]+[55]+[14]*[61]) / Book value of total amts [44] 122 0.61 1.08 0.32 442
DEP_TA Depreciation [5] as a proportion of total assetf [4 0.01 0.01 0.01 0.00 0.04
InTA Log of total assets [44], measured in 1983 dollars 22.44 1.14 22.51 18.48 24.73
FA_TA Property, plant, and equipment [42] / Total aspbt$ 0.41 0.22 0.38 0.01 0.89
RD_TA R&D expenses [4] / Total assets [44] 0.00 0.01 0.00 0.00 0.03
An indicator variable equal to 1if a firm did nefport R&D
RD_DUM expenses and equal to O otherwise 0.40 0.49 0.00 0.00 1.00
An indicator variable equal to 1 if the firm hapublic debt
RATED rating in Compustat and equal to 0 otherwise 0.99 0.12 1.00 0.00 1.00
. Prior quarter's median leverage ratio for the Srmdustry.
IND_Median Industries are defined according to Fama and Frét@9i7). 020 0.06 020 0.05 059
MVE ($M) Market value of equity 12,034 17,131 5,098 23 85,086
Macro variables measuring bond market conditions
ARY ;Zigleénge in the spot rate measured as the 10-yeasUrse 0,04 052 0.02 -1.89 136
Change in thelope of the yield curve measured as the ] ) }
ASLOPE difference between the 10-year and 2-year Treagalys 0.05 0.27 0.06 085 0.68
S&P Quarterly return on the S&P 500 0.01 0.03 0.01 20.2 0.13
AVIX Change in the implied volatility of the S&P 500 énd 0.29 3.83 0.02 -25.86 44.96
Change in the slope of the “smirk” of implied valities of )
AJUMP options on S&P 500 futures 0.02 121 0.12 5.89 6.78
ACRPREM Change in the credit risk premium measured asifferehce 001 0.10 0.00 033 0.32

between the yields on Aaa and Baa rated bonds
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Table 2: Future L everage Changes as Deter minants of Credit-spread Changes

Panel A presents the results from an OLS estimaifaime following model on the sample of 1,243 b®mder the
1986-1998 period:

ACS, =al[ALEV,, +0IAZ, +&,, -

ACS=change in bond credit spreadEEV=change in debt-to-assets ratitZ includes the following structural-model
motivated variablesAR=change in the spot rate measured by the 10-yeastiry yield ASLOPE=change in the slope
of the yield curve measured as the difference betwl®-year and 2-year Treasury yield§1X=change in the implied
volatility on the S&P 500 index. S&P=quarterly S&®0 return.AJUMP=change in the slope of the “smirk” of
implied volatilities of options on S&P 500 futuresCRPREM=change in the spread between the yield an akal
Baa-rated bonds. Changes are measured over canseguéarters. Robust standard errors are repontg@aiientheses.
Statistical significance at the 1%, 5%, and 10%llév indicated by ***, ** and * respectively. PahB presents tests
which evaluate the hypothesis that firms with pesitesiduals from the OLS estimation above expegelargerk-

period-ahead increases in leverage than do firrtts négative residuaI%LE\/i ?‘fgk] is thek-quarter-ahead change in

leverage for firms with negative residuals aggE\/iF[’ff+k] is thek-quarter-ahead change in leverage for firms with

positive residuals. T-tests with the assumptionrdqual variances test whether the means of thedsidual groups
are equal (against the alternative that the diffeeein means between positive and negative-resittua is strictly

positive), and non-parametric Wilcoxon median tesisess whether the medians of the two residuapgrare equal
(against the alternative that they are differeSthtistical significance at the 1%, 5%, and 10%ellés indicated by
*x *x and * respectively.

PANEL A. OL Sestimation results

ALEV; 0.386 ***
(0.068)
ARlo -0.098 ***
(0.004)
(UR) 2 0.096 ***
(0.006)
A9LOPE; -0.117 ***
(0.008)
AVIX, 0.006 ***
(0.001)
XK P, -0.077
(0.062)
AJUMP, 0.029 ***
(0.002)
ACRPREM; 0.389 ***
(0.020)
I ntercept -0.048 ***
(0.003)
Observations 13,764
R 0.11
PANEL B. Residual test results
Null Hypothesis NObS:ALEViTt"ik] Mean Difference Median Difference
Nobs, ALEV M, ALEV, ALEV[Rag  ALEVE, " ALEVi R
ALEV%, =ALEViy o5 0.36% ** 0.18%%**
N - Pos
ALEV, Tz TALEV, 17y ggé; 0.49% *** 0.329%***
N - Pos
ALEV, 7 TALEV (i1 gggi 0.60% *** 0.349%***
N - Pos
ALEV,Js) = BLEV, (i gggg 0.70% *** 0.46%***
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Table 3: Estimation of Target Leverage

This is an estimation of the following model on tngarterly accounting data for the 394 bond issirexsur sample
from 1973 to 2006:

LEV, ., =(ADB) X, + Q- A) LEV, +A[F +3,, (15)

i+l
LEV is a debt-to-assets ratiBBIT_TA is earnings before interest and taxes scaled lay astsetsMB is the ratio of
market-to-book value of asseBBEP_TA is depreciation expense to total asskfFA is the natural log of total assets.
FA_TA is the ratio of fixed-to-total asseR&D_DUM is an indicator variable for whether the firm regoan R&D
expenditure or nolR&D_TA is R&D expenditures scaled by total assB&TED is an indicator for whether the firm
has rated debIND_MED is the median leverage for each firm’'s industriz. i a dynamic panel estimation of the
model and uses instruments for the lagged dependeiatble. FEA=1 is a panel estimation under the assumption of
full adjustment towards target every period (kel). OLS A=1 is an OLS estimation under the full-adjustment
assumption. Robust standard errors are reportpdrentheses. Statistical significance at the 1%,&% 10% level is
indicated by ***, ** and * respectively.

PANEL A. BOOK LEVERAGE PANEL B. MARKET LEVERAGE

FE FE A=1 oLsS FE FE A=1 oLsS
(1) @) 3 (4) 5) (6)
LEV, 0.918*** 0.962*** 0.911** 0.957***
(0.003) (0.003) (0.003) (0.002)
EBIT_TA; -0.093*** -0.803*** -0.073%*** -0.120*** -0.846*** - 0.109***
(0.014) (0.032) (0.017) (0.013) (0.027) (0.015)
MB; 0.001** -0.009*** 0.001%** 0.001 -0.059*** 0.001
(0.001) (0.001) (0.000) (0.001) (0.001) (0.000)
DEP_TA -0.027 -0.373*** 0.039 -0.086* -0.456*** -0.012
(0.056) (0.128) (0.044) (0.050) (0.109) (0.039)
INTA, -0.001*** 0.002** -0.001*** 0.001** 0.015%** -0.000*
(0.000) (0.001) (0.000) (0.000) (0.001) (0.000)
FA TA, 0.016*** 0.056*** 0.004*** 0.015*** 0.067** 0.005***
(0.003) (0.008) (0.002) (0.003) (0.006) (0.001)
R&D_DUM;, 0.001 0.006*** 0.002*** 0.003*** 0.012** 0.002***
(0.001) (0.002) (0.001) (0.001) (0.002) (0.001)
R&D_TA, 0.045 -0.963*** -0.122** 0.044 -0.022 -0.165***
(0.078) (0.178) (0.048) (0.070) (0.151) (0.036)
RATED; 0.006*** 0.046*** 0.003*** 0.001** 0.023*** 0.002***
(0.001) (0.002) (0.001) (0.001) (0.001) (0.001)
IND_MED; -0.004 0.438*** 0.005 -0.004 0.405*** -0.003
(0.005) (0.010) (0.004) (0.004) (0.008) (0.004)
I ntercept 0.039*** 0.104*** 0.020*** -0.014 -0.110%** 0.013**
(0.011) (0.024) (0.005) (0.009) (0.020) (0.004)
Quarter Dummies Yes Yes Yes Yes Yes Yes
Firm Fixed Effects Yes Yes No Yes Yes No
Observations 32,962 33,259 32,962 32,757 33,052 32,757
R 0.93 0.23 0.93 0.93 0.33 0.93
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Table 4: Tests of the Trade-off Theory

This is an OLS estimation of the following modeltbe sample of 1,243 bonds from 1986 to 1998:
ACS, =[aqo *+ Vo A=A ALEV,  +[y10A] mLEVi,*Hl +0:0 [AZ; + &, ®)

ACS=change in bond credit spreadé.EV=change in debt-to-assets ratibEV*=change in target debt-to-assets
ratio. AZ includes the following structural-model motivatesfiablesAR=change in the spot rate measured by the 10-
year Treasury yieldASLOPE=change in the slope of the yield curve meakas the difference between 10-year and
2-year Treasury yielda\VIX=change in the implied volatility on the S&P 5@@dex. S&P=quarterly S&P 500 return.
AJUMP=change in the slope of the “smirk” of impliedlatilities of options on S&P 500 futuresSCRPREM=change

in the spread between the yield on Aaa and BaaH-tatads. Changes are measured over consecutivieigudE uses
target leverage measures obtained through a dynaemiel estimation of equation (15) and the useastfiiments for
the lagged dependent variable. EEL uses target leverage based on the panel estimatiequation (15) under the
assumption of full-adjustment towards target inrg\guiarter. OLS uses target leverage based on tedgStimation of
equation (15) under the partial-adjustment assumptCONSTANT 1 YR uses the same leverage targeeéoh
quarter in a calendar year where this target isttooted as the average of the prior year's FEtguartargets. TRAIL

1 YR and TRAIL 3 YR use respectively the 1-year &agkear trailing average of that firm’'s leverageaameasure of
its leverage target. Robust standard errors am@rtexpin parentheses. Statistical significancéatit%, 5%, and 10%
level is indicated by ***, ** and * respectively.

PANEL A.BOOK LEVERAGE

FE FE A=1 OLS CONSTANT  TRAIL TRAIL
1YR 1YR 3YR
1) (2 ©) 4 ®) (6)
ALEV, 0.423**  0.327**  (.372** 0.398%** 0.228* 0.283***
(0.085) (0.086) (0.085) (0.086) (0.091) (0.086)
ALEV* s 0.156%*  0.474%* 0.144% 1.880%** 0.853%** 1.866%*
(0.030) (0.120) (0.062) (0.372) (0.166) (0.288)
AR -0.098%*  -0.100***  -0.099*** -0.101 % -0.098**+ - 0.097*
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
(UR)? 0.100%**  0.097**  0.097*** 0.097*** 0.097*** 0.096***
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
ASLOPE, S0.111%*  -0.119%*  .0.119%* 0,117 -0.120%+ - 0.123%**
(0.009) (0.008) (0.008) (0.008) (0.008) (0.008)
AVIX, 0.006***  0.006***  0.006*** 0.006%** 0.007*** 0.007*
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
kP, -0.132%* -0.107* -0.104* -0.100* -0.077 -0.075
(0.061) (0.061) (0.061) (0.061) (0.059) (0.059)
AIJUMP; 0.030%**  0.029***  0.029%** 0.030%** 0.028%** 0.028**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
ACRPREM, 0.353**  (.388**  (,389%** 0.396%** 0.387%** 0.390%**
(0.028) (0.027) (0.028) (0.028) (0.027) (0.027)
Intercept -0.048%*  -0.048**  .0.048**  .0.048*** -0.049% - 0.049%**
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Observations 13,400 13,400 13,434 13466 13,764 13,764
R? 0.11 0.11 0.11 0.11 0.11 0.11
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Table 4: Testsof the Trade-off Theory (Cont.)

PANEL B. MARKET LEVERAGE

FE FE »=1 OoLS CONSTANT TRAIL TRAIL
1YR 1YR 3YR
€)) 2 3 (4) ©) (6)
1.108*** 1.078*** 1.102%** 1.102%** 0.734%** 0.881***
ALEV,
(0.107) (0.114) (0.107) (0.106) (0.114) (0.106)
0.149* 0.133 0.106** 1.345%* 1.650%** 3.106%*
ALEV* 4
(0.088) (0.117) (0.049) (0.340) (0.199) (0.327)
AR -0.099%**  -0.099***  -0.098*** -0.100%** -0.098%*** - 0.096%**
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
(4R™) ? 0.098**  0.098**  0.097*** 0.097*** 0.099%** 0.097***
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
ASLOPE, -0.118**  -0.118**  -0.118*** -0.118%** -0.121%** -0.128%*
(0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
AVIX, 0.006%** 0.006*** 0.006%** 0.006*** 0.006*** 0.006***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
XK P, -0.032 -0.025 -0.036 -0.032 0.002 0.006
(0.061) (0.061) (0.061) (0.060) (0.059) (0.059)
AJUMP; 0.027*** 0.027*** 0.027*** 0.028%*** 0.027*** 0.027***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
ACRPREM, 0.381%** 0.382%* 0.380%** 0.385*** 0.379%** 0.380***
(0.027) (0.027) (0.027) (0.027) (0.027) (0.027)
-0.046***  -0.046***  -0.046*** -0.046%** -0.046%** - 0.046%**
I ntercept
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Observations 13,384 13,384 13,434 13451 13,736 13,736
R 0.12 0.12 0.12 0.12 0.13 0.13
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Table5: Estimation of Expected Financing Deficit

This is an estimation of the following model on tngarterly accounting data for the 394 bond issirexsur sample

from 1973 to 2006:

FINDEFA, ., = Y, +0U,

FINDEFA is a measure of financing deficit scaled by totseds.Y is a vector of firm characteristics, which inclsde
the following variables in addition to lags BINDEFA. EBIT_TA is EBIT as a proportion of total assétsD_DUM is

an industry indicator variable based on the Faneméir 48 industry categorizations. RO, are OLS estimations of
the model. PQis a panel estimation that includes firm fixedeefé. P@is a dynamic panel estimation with firm fixed
effects and instruments for the lagged dependerdhia. Robust standard errors are reported innplaeses. Statistical
significance at the 1%, 5%, and 10% level is iniddy ***, ** and * respectively.

(16)

PO, PO, PO, PO, POs POs
1) @) ©) (4) ©) (6)
FINDEFA, 0.594*** 0.598*** 0.603*** 0.602*** 0.556*** 0.510%**
(0.012) (0.0112) (0.0112) (0.009) (0.010) (0.009)
FINDEFA,; -0.018 -0.022** -0.004
(0.0112) (0.0112) (0.009)
FINDEFA,., -0.032*** 0.028***
(0.010) (0.009)
FINDEFA.5 0.098***
(0.009)
EBIT_TA -0.032* -0.038** -0.034* -0.025 0.023 0.010
(0.018) (0.018) (0.018) (0.018) (0.021) (0.017)
IND_DUM; Yes Yes Yes Yes Yes Yes
Quarter Dummies Yes Yes Yes Yes Yes Yes
Firm Fixed Effects No No No No Yes Yes
I ntercept 0.005 0.005 0.001 0.004 0.005 0.002
(0.008) (0.008) (0.008) (0.008) (0.011) (0.0112)
Observations 25,069 25,516 25,968 26,426 26,426 25,968
R 0.38 0.37 0.38 0.38 0.32 0.38
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Table 6: Tests of the Pecking-order Theory

This is an OLS estimation of the following modeltbe sample of 1,243 bonds from 1986 to 1998:
ACS | =(0po +Vpo ) [ALEV,  + yp [AEFINDEFA, ., +0 . [AZ; + £, 9)

ACS=change in bond credit spreadd.EV=change in debt-to-assets ratidAE FINDEFA=change in expected
financing deficit scaled by total asseAZ includes the following structural-model motivategriables:AR=change in

the spot rate measured by the 10-year Treasurg. WEILOPE=change in the slope of the yield curve meakas the
difference between 10-year and 2-year TreasurylyidlVIX=change in the implied volatility on the S&P 5@tdex.
S&P=quarterly S&P 500 returdnJUMP=change in the slope of the “smirk” of impliedlatilities of options on S&P
500 futuresACRPREM=change in the spread between the yield anakal Baa-rated bonds. Changes are measured
over consecutive quarters. RPO, are OLS estimations of the model. £© a panel estimation that includes firm
fixed effects. P@is a dynamic panel estimation with firm fixed effe and instruments for the lagged dependent
variable. Robust standard errors are reported ianpaeses. Statistical significance at the 1%, &f6, 10% level is
indicated by ***, ** and * respectively.

PANEL A.BOOK LEVERAGE

PO, PO, PO, PO, POs PO,
1) 2 ©) 4) ©) (6)
JLEV, 0.308%*  0.296™  0.205*  0.205%*  0.299*  0.208**
(0.089) (0.089) (0.089) (0.089) (0.089) (0.089)
JE FINDEFA.., 0.369%*  0.423**  0.427%*  0.428%*  0.457%*  0.497**
(0.098) (0.103) (0.101) (0.101) (0.110) (0.120)
AR -0.097%*  -0.007%*  -0.097**  -0.097**  -0.097%*  -0.097***
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
(URM) 2 0.005%*  0.096**  0.096%*  0.096***  0.096***  0.096***
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
ASLOPE, -0.118%*  -0.119%*  -0.1109%*  -0.119%*  -0.119%*  -0.119%*
(0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
AVIX, 0.007**  0.006**  0.007**  0.007**  0.007**  0.007**
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
KP, -0.073 -0.075 -0.075 -0.075 -0.075 -0.075
(0.059) (0.059) (0.059) (0.059) (0.059) (0.059)
AJUMP, 0.029%*  0.020%*  0.029%*  0.029%*  0.029***  0.029**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
ACRPREM, 0.389%*  0.389**  0.388%*  0.389%*  0.389%*  (.389**
(0.027) (0.027) (0.027) (0.027) (0.027) (0.027)
Intercept -0.048**+  -0.048%*  -0.048**  -0.048**  -0.048%*  -0.048%*
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Observations 13,764 13,764 13,764 13,764 13,764 13,764
R? 0.11 0.11 0.11 0.11 0.11 0.11
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Table 6: Tests of the Pecking-order Theory (Cont.)

PANEL B. MARKET LEVERAGE

PO, PO, PO; PO, POs POs
«y 2 ©) 4) ®) (6)
JLEV, 1.060%*  1.049%*  1.047**  1.047** 1.049% 1.049%**
(0.110) (0.110) (0.110) (0.110) (0.110) (0.110)
JE.FINDEFA, 0.199** 0.250** 0.254%* 0.254%* 0.269** 0.293**
(0.097) (0.101) (0.100) (0.100) (0.109) (0.118)
ARY -0.097**  -0.097**  -0.097**  -0.097**  -0.097**  -0.097***
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
(4R™) ? 0.096***  0.096**  0.096***  0.096*** 0.096*** 0.096***
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
A9 OPE, -0.118**  .0.118**  -0.118**  .0.118**  -0.118**  -(0.118***
(0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
AVIX, 0.006***  0.006**  0.006***  0.006*** 0.006%** 0.006%**
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
&P, -0.007 -0.009 -0.009 -0.009 -0.009 -0.009
(0.059) (0.059) (0.059) (0.059) (0.059) (0.059)
AIJUMP; 0.027**  0.027**  0.027**  0.027*** 0.027%** 0.027%**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
ACRPREM, 0.382%*  (.382%*  (0.382%*  (.382%* 0.382%* 0.382%**
(0.027) (0.027) (0.027) (0.027) (0.027) (0.027)
I nter cept -0.046%*  -0.046%*  -0.046**  -0.046**  -0.046%** - 0.046%**
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Observations 13,736 13,736 13,736 13,736 13,736 13,736
R 0.12 0.12 0.12 0.12 0.12 0.12
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Table 7: Joint Testsof Trade-off and Pecking-order Theories

This is an OLS estimation of the following modeltbe sample of 1,243 bonds from 1986 to 1998:
ACSl,l = 0po10 |II-EVi T VPO,TO mEtFl NDEFAi,t+l + VF,’O,TO mLEViTHl + 0Po,To mzt + gPO,TO,i t an

ACS=change in bond credit spreadé.EV=change in debt-to-assets ratibEV*=change in target debt-to-assets
ratio. AE FINDEFA=change in expected financing deficit sedaby total assetaZ includes the following structural-
model motivated variableaR=change in the spot rate measured by the 10-yemsiliry yield ASLOPE=change in
the slope of the yield curve measured as the difflee between 10-year and 2-year Treasury yidldeX=change in
the implied volatility on the S&P 500 index. S&P=gterly S&P 500 returnAJUMP=change in the slope of the
“smirk” of implied volatilities of options on S&P® futuresACRPREM=change in the spread between the yield on
Aaa and Baa-rated bonds. Changes are measuredanagcutive quarters. FE uses target leverage nesaghtained
through a dynamic panel estimation of equation €& the use of instruments for the lagged dependeiable. FE
A=1 uses target leverage based on the panel estimafi equation (15) under the assumption of fujlatinent
towards target in every quarter. OLS uses targetrége based on the OLS estimation of equation (h8er the
partial-adjustment assumption. CONSTANT 1 YR udes dame leverage target for each quarter in a dateyear
where this target is constructed as the averadgieegbrior year's FE quarterly targets. TRAIL 1 YRdaTRAIL 3 YR
use respectively the 1-year and 3-year trailingraye of that firm's leverage as a measure of iterlEge target.
Expected financing deficit is proxied by the fittedlue from specification PQabove. PQis an OLS estimation of
equation (16). Robust standard errors are repamtpdrentheses. Statistical significance at the 3%, and 10% level
is indicated by ***, ** and * respectively.

PANEL A.BOOK LEVERAGE

FE FE =1 oLS CONSTANT  TRAIL TRAIL
1YR 1YR 3YR
() @) (€) 4 (5 (6)
ALEV, 0.334%*  (0.256%*  (.294*** 0.323%** 0.136 0.193*
(0.089) (0.090) (0.089) (0.090) (0.097) (0.091)
ALEV* ., 0.179%*  0.450**  (0.143** 1.839%* 0.898%+  1,943%+*
(0.030) (0.120) (0.062) (0.371) (0.167) (0.288)
AE,FINDEFA,, 0.455%*  0.367**  (.381** 0.369%+* 0.398**  0.408***
(0.100) (0.099) (0.099) (0.099) (0.098) (0.098)
ARM -0.097**  -0.099%**  -0.099**  -0.101** -0.097*%* - 0.097**
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
(4R™) ? 0.100**  0.097**  0.097*** 0.096*** 0.097**  0.096***
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
ASLOPE, S0.111%*  -0.120%*  -0.120%*  -0.119%*  .0.122%* - (.124%
(0.009) (0.008) (0.008) (0.008) (0.008) (0.008)
AVIX, 0.006**  0.006**  0.006*** 0.006%** 0.007**  0.007*
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
&P, -0.133**  -0.103* -0.100 -0.096 -0.073 -0.070
(0.061) (0.061) (0.061) (0.061) (0.059) (0.059)
AIJUMP; 0.030%*  0.029%*  0.029%*** 0.030%** 0.028**  0.028*
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
ACRPREM, 0.347** 0,388  (.388** 0.395%** 0.387**  (0.390%*
(0.028) (0.027) (0.027) (0.028) (0.027) (0.027)
Intercept -0.048%*  -0.048**  -0.048**  -0.048**  -0.048** - (0.049%
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Observations 13,400 13,400 13,434 13,466 13,764 13,764
R 0.11 0.11 0.11 0.11 0.11 0.11
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Table 7: Joint Testsof Trade-off and Pecking-order Theories (Cont.)

PANEL B. MARKET LEVERAGE

FE FE 3=1 OLS  CONSTANT  TRAIL TRAIL
1YR 1YR 3YR
) 2 ©) © ®) (6)
1.063**  1.035"*  1.056"*  1.051* 0.675%*  0.818**
ALEV,
(0.111) (0.118) (0.111) (0.111) (0.119) (0.111)
0.139 0.125 0.101** 1.373%+ 1.676%*  3.170%*
ALEV*
(0.088) (0.117) (0.049) (0.339) (0.199) (0.328)
0.206**  0.210%  0.213* 0.233** 0.241%  0.269%*
AE,FINDEFA.+
(0.099) (0.099) (0.098) (0.098) (0.096) (0.096)
AR -0.099%*  -0.099%*  -0.098%*  -0.099%*  -0.098%** - 0.096**
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
(UR™) 2 0.008%*  0.097**  0.097**  0.097%*  0.098%*  0.097**
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
ASLOPE, -0.119%*  -0.119%*  -0.119%*  -0.119%*  .0.122%* - (.129%
(0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
AVIX, 0.006%**  0.006***  0.006**  0.006**  0.006%*  0.006**
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
P, -0.032 -0.026 -0.036 -0.033 0.002 0.006
(0.061) (0.061) (0.061) (0.060) (0.059) (0.059)
AJUMP, 0.027+*  0.027**  0.027**  0.028%*  0.027%*  0.027**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
ACRPREM, 0.381%*  0.382%*  0.381%*  0.386%*  0.380%*  0.381%*
(0.027) (0.027) (0.027) (0.027) (0.027) (0.027)
Inter cept -0.046%*  -0.046%*  -0.046%*  -0.046%*  -0.046%* - 0.046%
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Observations 13,384 13,384 13,434 13,451 13,736 13,736
R 0.12 0.12 0.12 0.12 0.13 0.13
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Table 8: The Effect of Bond Maturity in Separate and Joint Tests of Trade-off and Pecking-
order Theories

These are the results from an OLS estimation ofdt@wing models:

ACSLT,i,t _ACSsr,i,t = (aLT _asr) [ALE\/i,t + (yLT - Vsr) [AEcLEVi,tﬂ + (eLT _esr) [AZ, + i (18)
Under the trade-off (TO) theory:

E.LEV, . =[ALEV,; + A=) (LEV, ] @
Under the pecking-order (PO) theory:

E.LEV, ., = EFINDEFA ., +LEV, ®)

ST indicates a short-term bond ahd indicates a long-term bondCS=change in bond credit spreadEEV=change in
debt-to-assets ratioAE LEV=change in expected future debt-to-assets rdtibV*=target debt-to-assets ratio. E
FINDEFA=expected financing deficit scaled by totsets.AZ includes the following structural-model motivated
variables the coefficients on which are not repbfta ease of expositioliR=change in the spot rate measured by the
10-year Treasury yielhSLOPE=change in the slope of the yield curve meakas the difference between 10-year and
2-year Treasury yield&AVIX=change in the implied volatility on the S&P 50@dex. S&P=quarterly S&P 500 return.
AJUMP=change in the slope of the “smirk” of impliedlatilities of options on S&P 500 futureSCRPREM=change in
the spread between the yield on Aaa and Baa-ratedsh Changes are measured over consecutive gqudfteruses
target leverage measures obtained through a dyrn@zamiel estimation of equation (15) and the usestfuments for the
lagged dependent variable. RE1 uses target leverage based on the panel estimafi equation (15) under the
assumption of full-adjustment towards target inrgwguarter. OLS uses target leverage based on iti®e3timation of
equation (15) under the partial-adjustment assumpONSTANT 1 YR uses the same leverage targetdoh quarter

in a calendar year where this target is construasetihe average of the prior year’'s FE quarteriyets. TRAIL 1 YR and
TRAIL 3 YR use respectively the 1-year and 3-yeailihg average of that firm's leverage as a measidrits leverage
target. Expected financing deficit is proxied bg fiited value from specification R@bove. PQis an OLS estimation of
equation (16). Robust standard errors are repamtpdrentheses. Statistical significance at the 3%, and 10% level is
indicated by ***, ** and * respectively.

Panel A. Tests of the Trade-off Theory

FE FE A=1 OLS CONSTANT TRAIL TRAIL
1YR 1YR 3YR
@) 2) 3 4 5) (6)
ALEV, 0.180 0.085 0.132 0.065 0.018 0.072
(0.156) (0.161) (0.156) (0.156) (0.173) (0.159)
ALEV* ., 0.158** 0.490** 0.157 0.776*** 0.802** 1.944%*
(0.062) (0.243) (0.121) (0.269) (0.362) (0.675)
Observations 2,721 2,721 2,726 2,740 2,740 2,740
R 0.12 0.12 0.12 0.12 0.12 0.12
Panel B. Tests of the Pecking Order Theory
PO, PO, PO, PO, POs POs
(1) 2 3) (@) (5) (6)
ALEV, 0.103 0.104 0.102 0.102 0.104 0.104
(0.167) (0.168) (0.168) (0.168) (0.168) (0.168)
AE,FINDEFA,., 0.199 0.198 0.205 0.205 0.218 0.237
(0.206) (0.214) (0.211) (0.212) (0.230) (0.250)
Observations 2740 2740 2740 2740 2740 2740
3¢ 0.12 0.12 0.12 0.12 0.12 0.12
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Panel C. Joint Tests of the Trade-off and Pecking Order Theories

- CONSTANT  TRAIL TRAIL
FE FE A=1 oLS VR TvR 3VR
(1) (2) (3) (4) (5) (6)
0.127 0.048 0.090 0.010 -0.033 0.021
ALEV,
(0.167) (0.173) (0.168) (0.170) (0.188) (0.173)
0.169%** 0.474* 0.154 0.803%** 0.826%*  1.996*
ALEV* 4
(0.064) (0.242) (0.121) (0.272) (0.364) (0.682)
0.257 0.184 0.200 0.246 0.221 0.228
AEFINDEFA1
(0.209) (0.206) (0.206) (0.209) (0.208) (0.207)
Observations 2,721 2,721 2,726 2,740 2,740 2,740
i~ 0.12 0.12 0.12 0.12 0.12 0.12
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Table 9: Additional Separate and Joint Tests of Trade-off and Pecking-order Theories

These are the results from an OLS estimation ofdth@wing models:

TO mOdeleCS,t = [aTO + yTA(l_/‘)] mLEVi,I +[yTo/]] mLE\/iTHl + 9To D&Zi + £TO,i,I (5)
PO model:ACS; |, = (Apg + ¥po ) [ALEV,  + ypo [AE,FINDEFA, ., +0, [AZ, + &0, 9)
Joint TO and PO mOdeACSm = aPO,TO mLEVlt + VPO,TO |1EtFl NDEFAi,t+1 + VF,’O,TO D“‘Evijul + 0PO,TO Ilzl + EPO,TO,M (17)

ACS=change in bond credit spreadéEV=change in debt-to-assets ratit.EV*=change in target debt-to-assets raiddc FINDEFA=change in expected financing deficit
scaled by total asset8Z includes the following structural-model motivateatiables the coefficients on which are not repabifor ease of expositioAR=change in the spot rate
measured by the 10-year Treasury yidl8LOPE=change in the slope of the yield curve meakas the difference between 10-year and 2-yeaslirg yieldsAVIX=change in
the implied volatility on the S&P 500 index. S&P=gterly S&P 500 returnAJUMP=change in the slope of the “smirk” of impliedlatilities of options on S&P 500 futures.
ACRPREM=change in the spread between the yield @naha Baa-rated bonds. Changes are measured os&cative quarters. For ease of exposition we ptessults with
target leverage estimated through the FE approadhegpected financing deficit estimated through PRI specification. FE uses target leverage measuresned through a
dynamic panel estimation of equation (15) and tbe af instruments for the lagged dependent varidiBe is an OLS estimation of equation (16). Robushddad errors are
reported in parentheses. Statistical significandbeal%, 5%, and 10% level is indicated by ***, *d&nd * respectively.

Panel A presents results by lagged leverage terdilew-leverage firms have lagged book leveragkesd than 0.28; medium-leverage firms have laggak beverage in the
0.28-0.38 range; and high-leverage firms have ldggeok leverage higher than 0.38. Panel B presemstsits by firm size terciles. Size terciles arsdohfirms’ market

capitalization ranking in each quarter-year relativ the universe of NYSE firms. Small firms havarket value of equity lower than that of the med\&SE firm; medium-size

firms have equity values in the 50-85 percentitege and large firms have equity values higher 8&% of NYSE firms. Panel C presents results feestment-grade and junk
bonds. To classify bonds into investment-gradejankl we use Moody’s credit rating whenever avaialind S&P credit rating whenever the Moody’s gatsymissing.

Panel A. Estimations by L everage Groups

TO model PO model Joint TO and PO model
Low Medium High Low Medium High Low Medium High
1) 2 3 4 ®) (6) (M (8 )
ALEV, 0.284*** 0.298* 0.720*** 0.231** 0.139 0.669*** 0.36** 0.175 0.681***
(0.093) (0.158) (0.187) (0.094) (0.157) (0.192) ogat) (0.158) (0.191)
ALEV* 4 0.132%** 0.113** 0.226*** 0.138*** 0.174*** 0.241 ***
(0.042) (0.047) (0.061) (0.043) (0.048) (0.063)
AEFINDEFA, 0.116 0.883*** 0.183 0.162 0.974+* 0.276
(0.104) (0.164) (0.196) (0.105) (0.166) (0.200)
Observations 4,452 4,523 4,425 4,452 4,523 4,425 4,452 4,523 25,4
R 0.09 0.13 0.12 0.09 0.14 0.12 0.09 0.14 0.12
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Pand B. Estimationsby Size Terciles

TO model PO model Joint TO and PO model
Small Medium Large Small Medium Large Small Medium Large
1) ) 3) 4 ®) (6) ) (8) 9)
ALEV, 0.662*** 0.347** 0.332%* 0.594*** 0.135 0.282*** Q578+ 0.155 0.367**=
(0.213) (0.150) (0.101) (0.219) (0.166) (0.105) 270) (0.168) (0.135)
ALEV* 0.231** 0.237**+* 0.134%** 0.247** 0.271 %+ 0.173**
(0.117) (0.059) (0.031) (0.118) (0.060) (0.040)
AEFINDEFA, 1 0.337** 0.528** 0.066 0.384** 0.664*** 0.256
(0.165) (0.209) (0.129) (0.166) (0.211) (0.159)
Observations 3,401 3,656 6,343 3,464 3,741 6,559 3,401 3,656 436,3
0.11 0.13 0.10 0.10 0.13 0.10 0.11 0.13 0.08
Panel C. Estimations by Credit-rating Groups
TO model PO model Joint TO and PO model
Inv grade Junk Inv grade Junk Inv grade Junk
1) 2) 3) 4) 5) (6)
ALEV, 0.298*** 0.780* 0.168** 0.787* 0.208*** 0.693*
(0.074) (0.407) (0.077) (0.422) (0.078) (0.418)
ALEV* 4 0.124%** 0.307 0.149%* 0.314*
(0.025) (0.190) (0.026) (0.190)
AEFINDEFA, 1 0.372%* 0.507 0.452%* 0.508
(0.084) (0.490) (0.086) (0.488)
Observations 12,107 1,293 12,460 1,304 12,107 1,293
R 0.13 0.12 0.14 0.11 0.14 0.12
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Table 10: Asymmetric Effect of L everage Changeson Credit Spreads

This is an OLS estimation of the following modetstbe sample of 1,243 bonds from 1986 to 1998:
TO Model: ACS, =[dro + Yo L= D) BLEV,  +[JoA1BLEV,,, +0:0 AZ, + &1, ®)
PO mOd(%l:ACSi't =(Apo +Vpo ) [ALEV,  + ypo [AEFINDEFA, ., +0 4 [AZ, + £, 9

Below-target, above-target, deficit and surplusugsoare formed based on current leverage relatitarget leverage
and expected financing deficit one quarter aha@&B=change in bond credit spreadsEV=change in debt-to-assets
ratio. ALEV*=change in target debt-to-assets rati& FINDEFA=change in expected financing deficit sdaby total
assetsAZ includes the following structural-model motivateariables:AR=change in the spot rate measured by the
10-year Treasury yieldASLOPE=change in the slope of the yield curve measas the difference between 10-year
and 2-year Treasury yieldAVIX=change in the implied volatility on the S&P 50@dex. S&P=quarterly S&P 500
return. AJUMP=change in the slope of the “smirk” of impliadlatilities of options on S&P 500 futures.
ACRPREM=change in the spread between the yield oa &ad Baa-rated bonds. Changes are measured over
consecutive quarters. For ease of exposition weepteresults with target leverage estimated thrabhghH-E approach
and expected financing deficit estimated through BQ specification. FE uses target leverage measurtsneil
through a dynamic panel estimation of equation éif) the use of instruments for the lagged depéndeiable. PQ

is an OLS estimation of equation (16). Robust staghérrors are reported in parentheses. Statistigaificance at the
1%, 5%, and 10% level is indicated by *** ** aridespectively.

TO Model PO Model
AboveTarget Below Target Financing Financing
Surplus Deficit
1) (2) 3) (4)
ALEV, 0.505%** 0.304** 0.393%** 0.200
(0.104) (0.146) (0.105) (0.142)
ALEV* ., 0.184%+* 0.107%**
(0.063) (0.039)
AEFINDEFA, 0.190 0.287*
(0.136) (0.146)
AR™ -0.112%x -0.083*** -0.075%** -0.120%**
(0.006) (0.006) (0.005) (0.006)
UR™)? 0.098"* 0.096* 0.077%+ 0.115%+
(0.010) (0.010) (0.009) (0.011)
A3 OPE; -0.115% -0.112%% -0.114%%* -0.128%**
(0.014) (0.011) (0.011) (0.013)
AVIX 0.008*** 0.005%** 0.007*** 0.006***
(0.001) (0.001) (0.001) (0.001)
Py -0.325%* 0.103 0.029 -0.178**
(0.086) (0.087) (0.081) (0.086)
AJUMP; 0.031*+ 0.027%** 0.025%+* 0.031%**
(0.002) (0.003) (0.002) (0.002)
ACRPREM, 0.308%** 0.412%% 0.365%** 0.408%**
(0.038) (0.043) (0.034) (0.043)
Inter cept -0.049%** -0.047*** -0.052%** -0.044%%*
(0.004) (0.004) (0.004) (0.004)
Observations 7,227 6,173 7,265 6,499
R 0.11 0.11 0.10 0.12
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Table 11: Tests of the Tradeoff and Pecking Order Theories with Credit-Rating
Considerations

This is an OLS estimation of the following modeltbe sample of 1,243 bonds from 1986 to 1998:

ACS,, =[ao + V5o Q= A)]ALEV,  +[)10A] IJXLEV:Hl + Ko [CRPOM + 08,4 [DZ, + &, (23)
ACS,{ = (apo + ypo) IILEVM + Voo LAE, FINDEFAYHl + Kpo [CRPOM + 9Po (AZ, + Eroiit (24)
ACS,t = Opo o [ALEV, 7t VPo,To [AE,FINDEFA ., + Véo,To mLE\/iTHl (25)

+ KPO,TO [CRPOM + gPO,TO mzt + gPO,TO,i,I

ACS=change in bond credit spreadkEV=change in debt-to-assets ratid.EV*=change in target debt-to-assets ratio.
AE FINDEFA=change in expected financing deficit edaby total assets. CRPOM= 1 for plus/minus creatihgs; 0
otherwise AZ includes the following structural-model motivateariables the coefficients on which are not regaifor
ease of expositiom\R=change in the spot rate measured by the 10-yeastiry yield ASLOPE=change in the slope of
the yield curve measured as the difference betvl€epear and 2-year Treasury yields/IX=change in the implied
volatility on the S&P 500 index. S&P=quarterly S&B0 return AJUMP=change in the slope of the “smirk” of implied
volatilities of options on S&P 500 futureACRPREM=change in the spread between the yield an akal Baa-rated
bonds. Changes are measured over consecutive igudfke uses target leverage measures obtainedgth@uynamic
panel estimation of equation (15) and the use sfriments for the lagged dependent variable. AEE uses target
leverage based on the panel estimation of equétiBhunder the assumption of full-adjustment towsai@get in every
quarter. OLSA=1 uses target leverage based on the OLS estimatioequation (15) under the full-adjustment
assumption. CONSTANT 1 YR uses the same leveragettfor each quarter in a calendar year wherettrget is
constructed as the average of the prior year's lEtgrly targets. TRAIL 1 YR and TRAIL 3 YR use pestively the 1-
year and 3-year trailing average of that firm'seéleage as a measure of its leverage target. Expéntetting deficit is
proxied by the fitted value from RGbove. P@Qis an OLS estimation of equation (16). Robust d&ath errors are
reported in parentheses. Statistical significanidbeal%, 5%, and 10% level is indicated by ***,*&nd * respectively.

Panel A. Testsof the Trade-off Theory

FE FE A=1 OLS CONSTANT TRAIL TRAIL
1YR 1YR 3YR
1) (2) 3 4) ) (6)
ALEV, 0.428*** 0.334*** 0.378*** 0.395*** 0.223** 0.281***
(0.085) (0.086) (0.084) (0.085) (0.090) (0.085)
ALEV* ., 0.156*** 0.462*** 0.138** 1.894*** 0.860*** 1.842***
(0.030) (0.120) (0.062) (0.369) (0.165) (0.287)
CRPOM, -0.017%** -0.017%** -0.017*** -0.017%** -0.018*** - 0.017%**
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
Observations 13,384 13,384 13,418 13,449 13,747 13,747
R 0.11 0.11 0.11 0.11 0.11 0.11
Panel B. Tests of the Pecking Order Theory
PO, PO, PO, PO, POs POg
@) 2 3 4 ®) (6)
ALEV. 0.307*** 0.296*** 0.295*** 0.295*** 0.298*** 0.298***
t
(0.088) (0.089) (0.089) (0.089) (0.088) (0.088)
AE, FINDEFA,., 0.365*** 0.416*** 0.420*** 0.422%** 0.450*** 0.490***
(0.097) (0.102) (0.100) (0.100) (0.109) (0.119)
CRPOM, -0.018*** -0.018*** -0.018*** -0.018*** -0.018*** - 0.018***
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
Observations 13,747 13,747 13,747 13,747 13,747 13,747
R? 0.11 0.11 0.11 0.11 0.11 0.11
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Panel C. Joint Tests of the Trade-off and Pecking Order Theories

- CONSTANT  TRAIL TRAIL
FE FE =1 oLS YR VR 3VR
(1) (2) 3) (4) (5) (6)
0.339% 0.263**  0.301% 0.321%* 0.133 0.193*
ALEV,
(0.089) (0.090) (0.089) (0.089) (0.096) (0.090)
0.180%* 0.437%+ 0.137* 1.853%*  0.904%*  1.918%*
ALEV* 4,
(0.030) (0.120) (0.062) (0.368) (0.165) (0.287)
0.457% 0.368%*  (.382%* 0.364**  0.393%*  (0.403**
AE,FINDEFA,
(0.099) (0.098) (0.098) (0.098) (0.097) (0.097)
CRPOM, 0.017%*  -0.017**  -0.017%*  -0.017%*  -0.017** - 0.017**
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
Observations 13,384 13,384 13,418 13,449 13,747 13,747
R 0.11 0.11 0.11 0.11 0.11 0.12
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