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Capital Structure Choice:
M acr oeconomic Conditions and Financial Constraints

Abstract

This paper provides new evidence of how macroeconomic conditions affect capital
structure choice.  We model firms target capital structures as a function of
macroeconomic conditions and firm-specific variables. We split our sample based
onameasure of financial constraints. Wefindthat target leverageis counter-cyclical
for therelatively unconstrained sample, but pro-cyclical for therelatively constrained
sample. The choice of what type of security to issue/repurchase is significantly
related to deviationsfrom the target capital structure, particularly for the constrained
sample. Macroeconomic conditionsaresignificant for issue choicefor unconstrained
firms but less so for constrained firms. Our results support the hypothesis that
unconstrained firms are able to time their issue choice to periods when
macroeconomic conditionsarefavorabl e, while constrained firmstakewhat they can
get.
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Capital Structure Choice:
M acr oeconomic Conditions and Financial Constraints

1 Introduction

Capital structure choice varies over time. For example, aggregate equity issues vary
pro-cyclically and aggregate debt i ssuesvary counter-cyclically for firmsthat access publicfinancial
markets. Meanwhile, firmsthat exhibit higher degrees of financial constraints do not exhibit these
pronounced counter-cyclical debt issue patterns.* Additionally, firmsaremorelikely toissue equity
following an abnormal increase in their own price of equity.? Such observations suggest that both
macroeconomic conditions and firm-specific factorsdrive variationsin financing choices and these
variations differ with the degree of financial market access. In this paper we quantify the relative
importance of these factors by performing a variance decomposition for the time variation in
financing choices on a sample of firmsthat is split on ameasure of financial constraints.

We investigate the role of macroeconomic conditions and financial constraints in
determining capital structure choice since these may induce time-series and cross-sectional
heterogeneity infirm behavior. Firmsthat facefinancial constraintsmay not choose capital structure
inthe samemanner asunconstrained firms.® Similarly, timevariationin macroeconomic conditions,
such as changes in the relative pricing of asset classes, may lead a given firm to choose different
capital structures at different points in time, other things equal. This alows us to investigate

dternative capital structure theories in light of the effects of financial constraints and

Specifically, Choe, Masulis, and Nanda (1993) document that aggregate seasoned
primary equity issues are pro-cyclical and debt issues are counter-cyclical. Korgczyk, Lucas, and
McDonald (1990) document that aggregate equity issues are positively related with equity market
performance. Gertler and Gilchrist (1993) document that aggregate net debt issues (public and
private) increases for large firms but remains flat for small firms following recessions associated
with amonetary contraction. Gertler and Gilchrist (1994) document that aggregate net short-
term debt is more stable over the business cycle for small firms.

See Korgjczyk, Lucas, and McDonald (1990) for example.

®None of the firmsin our sample are completely shut out of financial markets since they
are firms that choose to access public capital markets over the sample period. We use the terms
constrained and unconstrained to denote arelative relation.



macroeconomic conditions. Two important theories of capital structure are the tradeoff theory and
the pecking order theory. In thetradeoff theory the benefits of increased leverage (for example, tax
benefits or reductions in agency costs) are weighed against the costs of increased leverage (for
exampl e, deadwei ght bankruptcy costs) in order to determinethe optimal amount of leverage. Inthe
pecking order theory, external financing isexpensiveand moreso for riskier securities (possibly due
toinformational asymmetries between managersand security holders). Thus, firmsprefer financing
with internal funds, then with debt, and lastly with equity.

Our approach issimilar to Hovakimian, Opler, and Titman (2001), who look at therelation
between firm-specific variables, target leverage, and issue choice. However, we split our sample
based on ameasure of financial constraints, theoretically defined asthe set of firmsthat do not have
sufficient cash to undertake investment opportunities and face severe agency costs when accessing
financial markets (we use retention rates and investment opportunities as proxies). Moreover, we
estimatetherelation betweenfirms' debt ratio and (i) firm-specific variablesand (ii) macroeconomic
conditions. Weusethefitted values of thisrelation to estimate firms' target capital structures. We
theninvestigatetherel ation between security issuances, the deviation from target leverage, and both
firm-specific and macroeconomic variables.

Our resultsfor therel ation between firm-specific variablesand target | everage are consi stent
with elements of both pecking order and tradeoff theories of capital structure and are inconsistent
with some elements of each theory. Larger firms and those with more tangible assets tend to have
higher leverage. Firmswith unique assetstend to havelower leverage. Consistent with the tradeoff
theory, firms with large depreciation tax-shields have lower target leverage. Also consistent with
thetradeoff theory isthefact that deviationsfrom our estimated target leverage explainfirms' choice
of security issuance. However, the negative rel ation between operatingincome and leverage and the
relation between the macroeconomic variables and |everage seem consistent with a pecking order

theory, particularly for unconstrained firms.* Figure 1 illustrates the systematic peaksin corporate

“If operating incomeis proxying for growth opportunities, the tradeoff theory would
predict a negative relationship between operating income and leverage.
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leverage ratios that occur during economic downturns over the last fifty years. A tradeoff model
would imply pro-cyclical leverage since during expansions (when the equity market is performing
well, expected bankruptcy costs are lower, firms are more likely to have taxable income to shield,
and firms have more free cash) debt should be more attractive for unconstrained firms (see Jensen
and Meckling (1976), Gertler and Hubbard (1993), or Zwiebel (1996)).> Moreover, sincethesefirms
seem to be far from bankruptcy, asset substitution (Jensen (1986)) or debt overhang (Myers (1977))
are unlikely to be driving the observed patterns. A pecking order model would be consistent with
these patterns since firms prefer using internally generated funds to finance investment and have
more internal funds during expansions.

The fact that our results with firm-specific variables are consistent with elements of both
tradeoff and pecking order theories is consistent with previous empirical work that studies cross-
sectional target leverage ratios (see, for example, Titman and Wessels (1988), Fama and French
(2000), and Hovakimian, Opler, and Titman (2001)). Our resultsindicate that, after correcting for
firm-specific variables, the macroeconomic variables help explain some of the counter-cyclical
leverage patterns for the unconstrained sample. These patterns are consistent with some recent
theoretical work that relatescapital structurewith macroeconomic conditions. Levy (2001) devel ops
a general equilibrium model where firms that are not severely constrained have counter-cyclical
leverage. In his model debt aligns risk averse managers interests, which include private benefit
extraction, with those of the outside shareholders. In recessions, levered managers receive less of
the wealth, households receive relatively more of the wealth, and the agency problem exacerbates.
Managersincrease leverage as the required return on debt is sufficiently low so that the demand for
securities by household equals the supply of securities by managers.

Additionally, the results add to the credit channel literature that analyzes the relation

between debt issues, financial constraints, monetary policy, credit conditions, and thebusinesscycle.

*Pulvino (1998) provides evidence that firm health and market performance influence
bankruptcy costs for the airline industry. Titman and Wessels (1988) relate expected bankruptcy
costs (using asset specificity as ametric) to capital structure. Mackie-Mason (1990) and Graham
(1996) both provide evidence that tax shields impact capital structure choice.
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The literature generally agrees that firms that face greater financial constraints, using size or the
degree of bank dependance as proxies, find it difficult to borrow and smooth cash flows following
negative shocks to the economy. Gertler and Gilchrist (1993) find that aggregate net debt issues,
following recessions associated with a monetary contraction, increase for large firms but remain
stablefor small firmsthat rely on privatedebt. Similarly, Gertler and Gilchrist (1994) document that
aggregate net short-term debt issues are less sensitive to the business cycle for small firms.
Theoretically, the literature has debated whether these patterns are due to the effect of monetary
policy on firms' debt issue patterns through the bank lending channel or through the balance sheet
channel. Thebank Iending channel focuses on the possible effects of monetary policy actionsonthe
supply of loans by depository institutions (see Kashyap, Stein, and Wilcox (1993) for example). The
bal ance sheet channel stressesthe potential impact of an economic slowdown on borrowers’ balance
sheets.® For example, Kiyotaki and Moore (1997) and Suarez and Sussman (1999) develop general
equilibrium modelswhere constrained firms (farmersin the Kiyotaki and Moore model) are always
up against their borrowing constraints. The pro-cyclical price of collateral, against which they
borrow, resultsin pro-cyclical leverage. Our resultsfind support for thiseffect, with our constrained
sample exhibiting pro-cyclical leverage.

Asdemonstrated in Fischer, Heinkel, and Zechner (1989) or Leland (1994, 1998), frictions
will resultinafirm deviating fromitstarget leverage. Therefore, in asecond stage we estimate how
firms' security issue choices (debt versus equity) vary with (i) the distance between actual and target
leverage, (ii) macroeconomic conditions, and (iii) firm-specific variables. Macro and firm-specific
variables are included in this second stage to account for variations in the costs of issuing or
repurchasing debt or equity dueto adverse selection for example. Thesevariablesare also included
to account for variations in the marginal costs and benefits of debt and equity financing that have
been shownto performwell indescribingissuechoice. For exampleMackie-Mason (1990) provides

evidence that marginal tax shields can help describe issue choice.

®For a more compl ete description of the debate as well as areview of the literature see
Bernanke and Gertler (1995).



Although we find that security issue and repurchase choice is sensitive to deviations from
thetarget for both samples, it isparticularly sensitivefor the constrained sample. Theunconstrained
sampl €’ sissuechoiceissubstantially moresensitiveto variationsin macroeconomic conditionsthan
the constrained sample, consistent with arguments that unconstrained firms can deviate from their
target capital structure in order to time their issues to periods where market conditions are most
favorable; i.e. periodswheretherelative pricing of the security issued isfavorable. Wefind similar
results when investigating the repurchase choice for our unconstrained sample. Aswith the target
regressions, our firm-specific results are consistent with previous studies.

Our issue choice results are consistent with several empirical and theoretical papers that
study how aggregate security issues vary across time. These studies have, in general, focused on
either aggregated series or equity issues alone, and have not explicitly tested for the role of
macroeconomic conditionsin financing choices.” Thisliterature has focused on settings similar to
the Myers and Mg luf (1984) pecking order theory, where insiders know more about the prospects
of their firms than outsiders. Managers, who have current equity owners interests in mind, avoid
issuing equity when they believe their shares are underpriced. Therefore, equity issues convey
unfavorable news about the firm's prospects. Consistent with this theory, there is a substantial
negative price reaction to equity issue announcements [Masulis and Korwar (1986)] that are less
negative following credible releases of information [Korajczyk, Lucas, and McDonald (1991)] .2
Moreover, debt financing is found to have a less negative issue announcement effect, which is

consistent with it's value having a lower sensitivity to information asymmetries [ Chaplinsky and

"Exceptions are Marsh (1982), who includes a forecast of aggregate debt and equity issues
as ameasure of “market conditions’ in estimating issue choice, and Bayless and Chaplinsky
(1991), who include a measure of equity market performance and the change in the T-bill in
estimating issue choices.

8Jensen (1986) argues that a free cash story where managers can indulge themselves when
they are not forced to make interest payments can explain these empirical observations.
However, the fact that the average price reaction is the same for pure secondary issues
[Korgjczyk, Lucas, and McDonald (1990)] is not consistent the free cash flow story being the
sole cause of the price decline.



Hansen (1993)].

Lucasand McDonald (1990) extend Myers and Mg luf’ stheory to adynamic setting where
managers, with private information about their company’ svalue, cannot issue debt and delay equity
issuesuntil their stock pricerisesto or aboveitstruevalue. Since market pricesare correlated across
firms, equity issues cluster around market peaks. Korgjczyk, Lucas, and McDonald (1990) provide
evidence of this effect by documenting that equity issues cluster following a run-up in the equity
market.

Choe, Masulis, and Nanda (1993) argue that adverse selection costsvary counter-cyclically
to explain the general increase in equity issues during expansions. A model with endogenous
counter-cyclical adverse selection is derived in Eisfeldt (2001). Bayless and Chaplinsky (1996)
argue that “windows of opportunity” in which capital can be raised at favorable terms result in
observed periods of extreme equity issuevolume (or “hot” equity markets) asfirmstimetheir equity
issues.” Empirically, price reactions to equity issue announcements are less negative during these
periods.

Although these descriptions of macroeconomic episodesin which equity issues cluster are
useful starting points, they are not completely consistent with the data. For example, during the
second expansion of the 1970s, the equity market performed poorly, the average price drop upon an
equity issue announcement was relatively large, yet equity issues as a fraction of total outside

funding was relatively high.® Our results suggest this pattern may be due to counter-cyclical target

*Two interpretations of a“window of opportunity” include (i) a behavioral argument
where the market is particularly exuberant over equity issues, and (ii) the relative pricing, due to
the severity of adverse selection for example, of asset classes (i.e. debt and equity) is such that a
large number of firms prefer to issue equity.

991 fact, Bayless and Chaplinsky (1996) classify the period between 1976 and 1979 as a
cold market. The average price reaction to an equity issue announcement was -3.6% during this
period, compared with -2.0% during their classified “normal” markets. Meanwhile, Choe,
Masulis, and Nanda (1993) document that the dollar amount of equity issues as a faction of the
sum of equity and straight debt issues for companies listed in on the NY SE, AMEX and
NASDAQ was 40% between April 1975 and January 1980 compared with 18% for their entire
sample period between January 1971 and December 1991. They also document that between
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leverage combined with the unusually high leverage observed for that period (see Figure 1).
The rest of this paper is organized as follows. In Section 2, we discuss the data set and
empirical specification. In Section 3 we describe our estimation results. Section 4 provides checks

for robustness. Section 5 concludes with direction for future research.

2 Data and empirical specification

All seriesareconvertedtoreal valuesin 1980 dollarsusing the CPI infl ation series| I bbotson
Associates (2001)]. Similar to the procedures used in Hovakimian, Opler, and Titman (2001), the
determinants of financia choices are examined when firms make significant changesto their capital
structure; in order to be included in our sample, afirm must have the net value of equity (common
and preferred) issued or repurchased, the amount of dividends paid, or the changein the book value
of debt (straight and convertible) of at least 5% (7% for dividends) of the book value of assetsinthe
previous quarter.”*** We are hoping to capture firms that are not completely constrained from
accessing financial markets and have considered the various trade-offs of issuing or repurchasing
one security over another.

Quarterly Primary/Secondary/Tertiary, Full Coverage, and Research COMPUSTAT and
monthly CRSP data from 1984:1 to 1999:3 are used. To filter out firms with little publicly
observable history and unstable financial or operating status, we require the firm to have reported

COMPUSTAT data items for eight quarters before and eight quarters after the event of changing

January 1971 and November 1973 the ratio was 35%, despite poor performance in the equity
market. Unfortunately we do not have readily available data regarding price reactions prior to
1974.

“A 7% cutoff is used for dividends to correct for the overall average dividend to asset
ratio of 2%.

2Since the value of preferred stock israrely reported and convertible debt is never
reported at the quarterly frequency, net common equity issues and repurchases cannot be
disentangled from preferred equity, and convertible debt cannot be disentangled from straight
debt. Hovakimian, Opler, and Titman (2001) are able to disentangle such issues by using the
annual COMPUSTAT files.



their capital structure.”® Moreover, to estimate abnormal returnsin standard fashion (see Campbell,
Lo and MacKinlay p.184 for example) 60 months of CRSP data prior to the change in capital
structurearerequired. Utilitiesand financial firmsare precluded. Intotal, our samplecontains4,913
event quarters with significant capital structure changes. Asdepicted in Figure 2, we use datafrom

anine quarter window around each event.

2-1 Financial constraints

Motivated by evidence from the credit channel literature that firmswith differential access
to financial markets have different debt issue patterns, we split our sample into two categories that
we will refer to as financially constrained and financially unconstrained. We define a firm
financially constrained if it does not have sufficient cash to undertake investment opportunities, and
faces severe agency costs when accessing financial markets. We use a high retention rate combined
with the existence of investment opportunities to identify financially constrained firms.
Dividends/security repurchases and investment compete for funds. Firms that have investment
opportunities and face relatively high costs of external finance should choose to retain net income
for investment. Therefore, the specific criteriafor afirm-event window to be labeled financially
constrained are: (1) the firm does not have a net repurchase of debt or equity and does not pay
dividendswithin the event window (2) thefirm’s Tobin’ s Q, defined asthe sum of the market value

of equity and the book value of debt, divided by the book value of assets, at the end of the event

3Following Hovakimian, Opler, and Titman (2001), firms-quarters with outlying firm-
specific values (those with the highest 0.5% and, for some variables, lowest 0.5% of values) are
replaced with missing values to minimize the influence of extreme values on the analysis.
Moreover, since selling, general and administrative expenses, and book assets are used as
normalizing variables, they are required to be positive. Outliers were replaced when the market-
to-book ratio was greater than 36.95 or less than 0.31; when the average operating income/assets
over the previous four quarters were greater than 0.65 and less than -0.10; when the average
selling expense/sales over the previous four quarters was greater than 1.00 and |ess than 0.019;
when accounts receivabl es/assets were greater than 0.73; when the average depreci ation/assets
over the previous four quarters were greater than 0.039; when the average income taxes/assets
over the previous four quarters were greater than -0.04 and less than -0.015; and when one year
excess stock returns were greater than 402% and less than -109%.
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quarter be greater than one. A firm-event window islabeled asfinancialy unconstrained if it is not
labeled constrained. Our methodology issimilar to Fazzari, Hubbard, and Petersen (1988) who use
thelevel of dividend distributionsto catagorizefirmsinto groupsfacing differing levels of financial
constraints.** However, we also condition on Tobin’s Q to ensure that firms in our constrained
sample haveinvestment opportunitiesand arenot financially distressed. Intotal weclassify 492 firm
event windows as financially constrained and 4,421 as financially unconstrained.™

Severa summary statisticsfor nine quarter event-windowsin each class, presentedin Table
1, suggest that we are in fact proxying for financial constraints. Corresponding with others who
measurefinancial constraints (for example Fazzari, Hubbard, and Petersen (1988)), our constrained
firms are smaller on average. Since one of the requirements was to have a market-to-book ratio
greater than one after anissue, itisno surprisethat our constrained sample hasasubstantially higher
overall average. It is interesting that the constrained sample has substantially higher capital
expenditures (as afraction of assets), despite having lower average income and approximately the
same median income, suggesting that we are in fact capturing firmswith investment opportunities.
The constrained sample has a lower debt ratio when measured using market values, but
approximately the same average leverage ratio when measured using book values. This is not
surprising since book values proxy for tangible assets that can be used more easily as collateral and
given that our sampleis stratified on Q. The constrained sample has a higher beta, suggesting that

the relative movement in equity valuesis not driving the difference in leverage patterns across the

“A number of alternative definitions of financial constraints have been proposed. For our
sample, firmsin the most constrained decile, according to the augmented Kaplan and Zingales
(1997) measure used in Lamont, Polk and SadRequejo (2001), were approximately fifteen
percent more likely to make a major security repurchase, using our definition, as the firms
classified asless constrained. Kashyap, Lamont and Stein (1994) use the existence of abond
rating to catagorize unconstrained versus constrained firms. This classification agorithm would
lead to a much larger fraction of our sample being categorized as constrained since only
approximately 20% of the sample has a bond rating.

20nly 9 of the financially constrained firm event windows had investment grade bonds
rated by S&P; 5 had arating of BBB, 4 had arating of AA and the rest has speculative grade debt
or norating at all.



two samples .*® Finally, motivated by papers such as Fazzari, Hubbard and Petersen (1988), the
second row from the bottom relates the sensitivity of investment to cash flow; in the absence of
frictions, cash flows should not influence investment decisions. Consistent with their findings,
investment for our constrained sample is sensitive to variations in cash flows.”” Meanwhile,

investment for our unconstrained sample is not sensitive to variations in cash flows.™

2-2 Empirical specification

We use both firm-specific data and aggregated/macroeconomic data to isolate
macroeconomic conditions in firms' financing choices.® Similar to Marsh (1982), Bayless and
Chaplinsky (1991) and Hovakimian, Opler, and Titman (2001), we assume firms' capital structure

choices can be described by the following two equations,

Q) Lev,, = MacroT_,a + X, B+ f, +q, + fq, +d86

(2 Pr(yit =1 = F(d(Le'vit - Levit_ 3)+ Macrolit_ 5 7t Zit— g At fq i dse) .

Thefirst equation describes afirm's expected optimal leverageratioin month t (Lev',,) asafunction

°Betais measured using five years of data prior to the issue, repurchase or dividend.

In this exercise we regress investment (capital expenditures |ess depreciation divided by
property plant and equipment) on cash flow (net income plus depreciation), lagged Tobin's Q,
and lagged cash as afraction of assets. Only the cash flow coefficients and (standard errors) are
presented, along with atest of coefficient equality.

80ur results are consistent with both sides of the debate regarding the rel ation between
financia constraints and investment-cash flow sensitivity (see Kaplan and Zingales (2000) or
Fazzari, Hubbard, and Petersen (2000)); cash flows should not influence investment for
unconstrained firms. Our data requirement of financial markets access reinforces the notion that
our sample is unconstrained in the sense that our firms have paid any fixed costs associated with
financial market access. Meanwhile, our results suggest that the constrained sampleis not
accessing as much capital as they would like.

*The procedureis similar to Gertler and Hubbard (1993), who estimate macroeconomic
determinants of dividend payments.
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of known firm-specific target variables (X,.5); known macroeconomic target variables (MacroT,, ,);
afixed effect (f;); acalendar quarter dummy (q,); afinancial quarter dummy (fq,); a 1986 tax reform
dummy that equalsonefor yearsprior to 1987 (d86). Lev',,isafirm’ sexpected optimal leverageratio
inthe absence of theinformation asymmetries or transaction costs discussed in theintroduction. The
second equation describes a firm’'s expected issue (repurchase) choice (y,, = 1 for debt and O for
equity) as afunction of the distance the existing capital structure is from the expected target (Lev',,
-Lev,;); known firm-specificissuevariables(Z;, ;); known macroeconomicissuevariables (Macrol;,.
3); and a calendar quarter, a financia quarter, and a 1986 tax dummy. Firm-specific and

macroeconomic conditioning variables are discussed at length below.

2-3 Target variables

2-3-1 Firm-specific target variables

The choice of firm-specific target variables, X, ,, is meant to capture the nature (tangible vs.
intangible) of thefirms' assets, profitability, the existence of alternative tax shields, and size. Since
firm-specific variables are not the primary focus of the paper, we do not include summary statistics
for these variables. Unless specified, these variables are measured as afraction of book assets. Net
property plant and equipment is included as a measure of collateral [Titman and Wessels (1988)].
The mean tax payment and depreciation over the previous four quarters are included to proxy for
potential tax shields and tax losses carried forward.® Following Titman and Wessels (1988), the
mean selling expense asafraction of salesover the previousfour quartersareincluded asaproxy for

uniqueness.? The mean operating income over the previous four quarters and the firm's

PCOMPUSTAT does not report tax losses carried forward at the quarterly frequency.
However, Hovakimian, Opler, and Titman (2001) find that net operating loss carryforwards are
highly positively correlated with operating profits.

“"Measures of uniqueness proxy for costs associated with liquidating specialized assets.
As afirm becomes more unigue, it is more difficult and costly to liquidate its assets in the event
of bankruptcy.

11



market-to-book ratio are included as measures of long-term performance and growth opportunities
[Titman and Wessels (1988)].% In addition, we correct for firm size as do Fama and French (2000)
and Hovakimian, Opler, and Titman (2001). They argue that cash flows of larger more diversified
firmsarelessvolatile, increasing the probability that interest tax shield will be realized and reducing
expected bankruptcy losses. To correct for size in a stationary fashion, we include the ratio of the
firm’s assets-to-the mean assets of firms within each four digit SIC group that quarter. We also
include a dummy variable that equals one if the firm has assets that are larger than or equa to the
smallest firm that has a debt rating that quarter. Firm fixed effects are included in most regressions

to correct for idiosyncratic factors that influence capital structure.

2-3-2 Macro target variables

In Kiyotaki and Moore (1997) and Levy (2001) the aggregate distribution of wealth between
managers and households (farmers and gatherers in Kiyotaki and Moore (1997)) determines the
degree of agency problems and optimal leverage. Using the fact that manager compensation is tied
to corporate profits (dueto bonuses) and equity performance (dueto equity and option compensation),
we construct three series which are included in MacroT;, ; to proxy for this distribution effect. The
2-year aggregate domestic nonfinancial corporateprofit growthiscomputed using quarterly datafrom
the Flow of Funds and is matched with the firm quarter with the most overlap. The 2-year equity
market return is computed from the CRSP value weighted index of stockstraded on NY SE, AMEX
and NASDAQ. The commercial paper spread over the Treasury bill is used as a forward looking
measure of corporate profits and therefore aforward |ooking measure of managerial compensation.
The commercial paper spread is frequently argued to proxy for the market's expectation of

commercial paper issuances as firms smooth shocks to cash flows, and is documented to widen

2N fifth order polynomial of market-to-book was included since its relation with leverage
was found to be highly nonlinear. The order was chosen to minimize Akaike' s information
criterion for the constrained regression when leverage was measured with market values and is
used in al first stage regressions for comparability.

12



dramatically prior to an economic slowdown (frequently following a Federal Reserve monetary
contraction).?

Unconditional sample correlations of leverage measures and the target-macroeconomic
variables, lagged one quarter, are presented in Table 2. Consistent with findingsin the credit channel
literature, unconditional debt ratiosare generally morecounter-cyclical for our unconstrained sample.
Infact, for our constrained sample unconditional debt ratios have apro-cyclical relationship with the

2-year equity market return when measuring assets with book values.

2-4 | ssue and repurchase variables

2-4-1 Firm-specific issue and repurchase variables

As with our firm-specific target variables, the choice and results of firm-specific issue
variables, Z, ,, are similar to extant research. Hence, we do not include summary statistics. Z, 5
representsavector of firm-specific variablesthat, unless specified, aremeasured asafraction of book
assets. Ambarish, John and Williams (1987) generalize Myers and Majluf (1984) to show that the
stock price response to new financing depends on the relative asymmetric information of assetsin
placeversus growth opportunities. Empirical support isfound by Pilotte (1992). Weinclude proxies
for growth opportunitiesin Z, ;: the mean of capital expenditures over the four quarters prior to the
event, the mean of selling expenses as afraction of salesover the four quarters prior to the event and

Tobin’'s Q.2* We also include proxies for net operating loss carry forwards in Z, ;: mean operating

ZBernanke and Blinder (1992) observe that the commercial paper spread over Treasury
bills tend to rise most sharply during Fed-induced “credit-crunches.” Friedman and Kuttner
(1993) provide a discussion of why the commercia paper spread performs well in predicting
economic activity. It isworth noting that we found that the commercial paper spread performs
best in predicting leverage patterns when compared to other variables that are frequently used in
predicting economic activity such as the term spread and the Federal Funds Rate.

2 Pilotte (1992) showsthat £seis positively related to afirm's 2-day equity announcement
period abnormal return; when &eo s high the negative announcement effect is smaller. We use

D
es
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income, mean tax payments, and mean depreciation over the four quarters prior to the event (see
footnote 19). Asabove, we correct for sizein astationary manner by including theratio of thefirm’'s
assets-to-the mean assets of firmswithin each four digit SIC group that quarter as well as a dummy
that equals one if the firm has assets that are larger than or equal to the smallest firm that has a debt
rating that quarter. The oneyear abnormal return, using amarket model with 60 months of dataprior
to the issue, is included to correct for the observed equity price run-up prior to equity issue
announcement (see Korgjczyk, Lucas, and McDonald (1990) and Graham and Harvey (2001)). The
dollar value of theissue (or repurchase) isincluded to correct for potential interactions between the
issue size and price reaction and the fact that dlightly under-levered firms might issue equity when
they issue a large amount of only one security. Following Hovakimian, Opler, and Titman (2001),
who argue that managers' issue choice isinfluenced by reported accounting numbers, we include a
dilution dummy that equals one if an equity issue dilutes the firm’'s earnings per share more than a
debt issue (al so see Graham and Harvey (2001)) aswell asamarket-to-book ratio dummy that equals

oneif an equity issue will dilute the firm’s book value per share.®

2-4-2 Macro issue and repurchase variables
Following the arguments in Bayless and Chaplinsky (1996) and Choe, Masulis, and Nanda
(1993) that firms issue equity when the price reaction to an equity issue announcement is less

negative, we construct a three-month moving average of two-day cumulative abnormal prediction

selling expense rather than R& D since selling expense includes R& D and is more consistently
reported at a quarterly frequency. We get similar results when we use&2 on the sub-sample of

reporting firms.

#The firm’s earnings-price ratio is defined as E/P = (EBIT-Debtxr,)(1-T.)/market value
of equity. Issuing equity dilutes the earnings-price ratio more than issuing debt if the first
derivative of E/P with respect to issuing equity is more negative than the first derivative with
respect to debt, which reduces to the condition that E/P > r (1-T ), (Hovakimian, Opler, and
Titman (2001, fn. 19)). We usetheyield on Moody' s Baarated debt asr, and T, is set equal to
50% prior to 1987 and 34% afterwards.
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error (CAPE) to seasoned equity issue announcements using datafrom SDC and CRSP.% Thisisthe
first variable included in Macrol,, .

Motivated by arguments in Gertler and Hubbard (1993), where macroeconomic conditions
arecredibleindicatorsof investment opportunitiesand allow firmsto adjust their dividend policy, we
use the commercia paper spread over Treasury bills and the term spread as credible signals of
economic performance and expected growth opportunities (see Stock and Watson (1998) for a
discussion of variables that predict economic activity).?’

Motivated by the theoretical argumentsin Lucas and McDonald (1990) as well as empirical
findings in Korgjczyk, Lucas, and McDonald (1990) that equity issue clusters follow run-upsin the
equity market, the 3-month CRSP val ue weighted equity market return inincluded in Macrol, ;. We
use the default spread, an average yield on Baa less Aaa Moody’s rated bonds, as a measure of
financial distress costs.

Table 3 presents sample mean and median values for i ssue choice macroeconomic variables,
lagged one quarter, across the unconstrained and constrained firm-quarters that have either a net
equity or debt issue of larger than 5% of book assets in the previous quarter, but not both. Tests of
mean or distribution equality across debt and equity issuers suggest that unconstrained firms issue
equity following alarger runup in the equity market, when the average price reaction to equity issue

announcementsisless negative, whenthe commercia paper spread islow and theterm spread ishigh

*Following Bayless and Chaplinsky (1996) CAPE are estimated for day 0 and day +1
using the market model. Asin Bayless and Chaplinsky (1996) registration dates are used as
announcement dates. To determine the effects of using registration dates, they collected
announcement dates from NEXIS for 1989 and found a comparable CAPE based on
announcement dates and registration dates. Returns are obtained from CRSP. Utilities and
financial firms are excluded from the estimation.

?'Since the price reaction variable is the average of firms choosing to finance projects via
equity, it will, in general, not be a sufficient statistic for the distribution of projects. For
example, the observed distribution will always be truncated since firms with poor expected
prospects will not issue equity; the price reaction would be severe and they would be priced out
of the equity market. Variablesthat proxy for aggregate investment opportunities, such as the
commercia paper spread and the term spread, can be used to describe the distribution of projects.
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(when economic prospectsaregood). Although the bivariate analysissuggeststhe default spread (the
cost of financial distress) is indistinguishable across unconstrained equity and debt issuers, the
multivariateanalysis, reported | ater, suggeststhat itisrelevant. Theresultsfor theconstrained sample
are quite different, with the mean equity market return the only variable that is statistically different
for constrained equity and debt issuers. Moreover, thedifferencein mean and median point estimates
are frequently opposite those of the unconstrained sample.

Table 4 presents sample mean and median values for repurchase choice macroeconomic
variables, |agged one quarter, across the unconstrained firm-quarters that have either anet equity or
debt repurchase of larger than 5% of book assets in the previous quarter, but not both.”? These
bivariate results are much noisier. The commercial paper spread is the only variable that is
statistically different across equity and debt repurchasers; equity repurchases occurring when the
commercia paper spread is high.

3 Estimation

3-1 Estimating target leverage

In estimating the target leverage, we assume the firm’s actual leverage ratio (Lev,) isequal
to it's target (Lev';,) plus measurement error that is orthogonal to the explanatory variables. This
implies that we can estimate coefficients and standard errors from Equation (1) using the following
specification:
©) Lev, = MacroT,_.a + X,_ 8+ f +q, +fq +d86 +¢,.

When estimating thetarget, four different measuresof debt to assetsareused. Inall casesdebt

8Since open market repurchases take several months (and sometimes several years) to
complete, we are probably picking up tender offersin our definition of share repurchases (see
Fried (2001) for adiscussion). Although the ratio of equity to debt repurchases will be biased
down, it is not clear that the coefficients on the explanatory macro- or firm-specific variables will
be biased.
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ismeasured using book values. Thefirst measureof leverageistheratio of short-term pluslong-term
debt to market value of assets, measured as the sum of the market value of common equity and book
value of debt. Inthesecond, we usetheratio of long-term debt to market value of assets. Inthethird,
we usetheratio of short-term pluslong-term debt | ess cash and marketabl e securitiesto market value
of assets less cash and marketable securities. In the fourth we use the ratio of short-term plus
long-term debt to book value of assets.

Regression coefficients, standard errors, and the time series variance decomposition results
can be found in Tables 5a (the unconstrained sample) and 5b (the constrained sample) for avariety
of specifications. Our resultsregarding firm-specific variablesare similar to those found in previous
studies (e.g., Famaand French (2000) and Hovakimian, Opler, and Titman (2001)). Target leverage
isnegatively related to firm profitability, the extent of non-interest tax shields, thelevel of taxespaid,
the level of intangible versus tangible assets, and the market to book ratio. Target leverage is
positively related to firm size. Some of the results are consistent with tradeoff theories (e.g., the
negative relation between target leverage and non-interest tax shields). Some are consistent with
pecking order theories (e.g., the negative relation between target leverage and profitability). Finaly,
some of the results seem to indicate that variables are proxies for deviations from target (e.g., the
positiverelation between target leverage and net operating | oss carryforwardsin Hovakimian, Opler,
and Titman (2001) and the negative relation we find between target leverage and taxes paid). The
second-stage issue choice coefficients on loss carryforwards and taxes paid are consistent with this
interpretation since carryforwards decrease and taxes paid increase the probability of issuing debt
rather than equity. Because of the similarity to the extant literature, we only report the coefficients
on the macroeconomic variables. Standard errors are robust to heteroskedasticity and are clustered
at the overlapping event-level, which assumes only error independence across non-overlapping

events.”® In computing thetime seriesvariance decomposition, weconstruct Macro= Y'';_, MacroT,,

“Prior to each event, the residuals may have a particular autocorrelation structure for each
event window since; the actual leverage ratio may have atendency to be either above or below
it'starget. By not assuming error independence within overlapping events, we ensure this effect
isnot biasing our standard errors. For adiscussion of how the standard errors are computed see
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s andFirm = Y'\_ X, ,é . We then define the variance decomposition as:®

. _ Variance] Macro, ] )
Macro Variance = Variance] Macro, + Firm ]

. . _ Variance] Firm ] )
FirmVariance = Variance[ Macro, + Firm ]

. _ Covariance[Firm , Macro; ] -
Cova”ance ~  Variance[Macro, + Firm ]

Following Campbell (1991) we calculate the asymptotic standard errors for the variance

decomposition using thedeltamethod. Wetreat theregression coefficientsand the covariance matrix

of Firm and Macro, as parametersto bejointly estimated using the Generalized Method of Moments

of Hansen (1982).

Looking at the coefficients for the macro variables, the unconstrained sample has both

statistically and economically significant counter-cyclical coefficients (Table 5a) but the constrained

samplehas, in general, pro-cyclical coefficientsthat are statistically different from the unconstrained

sample (see Table5b). Thiscorrespondswith predictionsin Kiyotaki and Moore (1997), Suarez and

Sussman (1999), and Levy (2001).%

Rogers (1993).

“Notice that firm (or SIC) fixed effects are included in the regressions, but are not
included in the variance decomposition. Therefore, the variance decomposition does not
incorporate variations due to firms with different average leverage entering and exiting the
sample as they access financial markets; Firm, only includes deviations from afirm’s average
(industry) leverage.

¥Kiyotaki and Moore (1997) predict that pro-cyclical collateral values result in pro-
cyclical leverage patterns for constrained firms. This suggests a positive relation between
leverage and the product of collateral measures, such as property plant and equipment, and our
measures of macroeconomic conditions. When we included such product terms, we indeed
found a positive but statistically insignificant relationship. We suspect the lack of significance
stems from the fact that as collateral increases firms tend to be less constrained, resulting in a
noisy experiment.
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Thevariance decomposition resultsaregiveninthelast threerowsof Tables5aand 5b. They
show that macroeconomic conditions account for a substantial proportion of the time variation in
target leverage, particularly for the unconstrained sample. The firm-specific variables also account
for a substantial proportion of target leverage variation. The proportion of variance attributable to
thefirm-specificvariablesissignificantly larger for the constrained samplewhen weuse market-value
leverageratios. Asexpected, target leverage variations due to macro and firm-specific variables co-
vary positively for theunconstrained sampl e; during expansionsfirmshave positive earningsand tend
to have lower leverage (see Titman and Wessels (1988) for example). The exception iswhen assets
are measured with book values where the negative co-variation is driven by the unusual increasein
leverage during the 1980s (also see Section 4-4 and Bernanke and Campbell (1988)).% The

covariance component is small for the constrained firms.

3-2 Estimating the debt-equity issue choice

In this section we describe results from estimating the specification described in Equation (2)
for firms that have a net equity or debt issue of at least 5% of their book assets.** Throughout the
analysis we consider two separate measures of debt: long-term debt as well as the sum of short and
long-term debt. Table6 presentscoefficientsand standard errors, that arerobust to heteroskedasticity
using the Huber/White/sandwich estimator, from estimating the change in the probability of issuing
debt versus equity for achangein independent variables using aprobit specification.® Additionally,

*The signs of the target leverage coefficients generally are the same regardless of whether
asset are measured in market values or book values. The major exception is for the market to
book ratio. Fama and French (2000) provide an extensive analysis of book versus market debt
ratios.

#Hovakimian, Opler, and Titman (2001) use asimilar method to classify issues and find
that they obtain similar results using issue data from the SDC. However, they did find instances
of misclassification of equity issues due to debt conversion or atransfer of an equity account
from asubsidiary to aparent. They found similar misclassification of debt issues.

#Standard errors that were estimated using a bootstrap technique to account for the
estimation of the leverage deficit and instrumented price reaction (see the note in Table 6) were
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OLS estimates are presented and used to construct the variance decomposition, which requires a
linear relationship between the fitted values and the independent variables.

Higher firm profitability and the level of taxes paid increase the probability of issuing debt
even though the coefficients on these variables in the target leverage regression are negative. The
change in sign on profitability between the leverage and issue choice regressions is consistent with
ashort-run pecking order model (internally generated profitsare used rather than debt) and along-run
tradeoff model (when aprofitablefirm eventually accessesthe public capital markets, itismorelikely
to issue debt) and isalso found by Hovakimian, Opler, and Titman (2001). Asdiscussed above, the
switch in sign on taxes paid is similar to the switch in sign on loss carryforwards found by
Hovakimian, Opler, and Titman (2001) and is consistent with these variables proxying for deviations
from target leverage. As with the target regressions, since our results regarding firm-specific
variablesaresimilar tothosefoundin previous studieswe only report coefficientson macroeconomic
variables.

Issue patterns for unconstrained and constrained firms are substantially different. The
leverage deficit is the difference between the expected target leverage ratio at the end of the issue
quarter (Lev',) and the actual leverage ratio at the beginning of the issue quarter. The target is
estimated from thefitted values of equation (3). Asexpected, the coefficients on the leverage deficit
are positive and statistically significant for both classes of firms; a leverage deficit increases the
probability of issuing debt.*® Thisisconsistent with results found in Hovakimian, Opler, and Titman
(2001) who find that firms move more actively toward their target than suggested by Shyam-Sunder
and Myers (1999) who argue that the pecking order theory provides abetter empirical description of
capital structuresthan theories arguing that firmstarget their leverageratio. Notice that constrained
firmsare much more sensitiveto deviationsfromtheir target. Thedifferenceisgenerally statistically

significant, but not reported in thetable for brevity. At the margin, aone standard deviation increase

virtually identical to the ones reported.

¥We use suLree as the measure of leverage when analyzing short-term or long-term debt

Market Assets

issues and Lo when analyzing only long-term debt issues.

Market Assets
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from the average target deficit results in an increase in the probability of issuing debt rather than
equity by 13% - 16% for unconstrained firmsand 19% - 28% for the constrained firms. The standard
deviation of the leverage deficit, measured using the sum of short and long-term debt, is 0.11 for
unconstrained and 0.08 for constrained firms.

Looking at the unconstrained sample, al of the macroeconomic variables have the expected
signsand, asidefromthecommercial paper spread, aregenerally statistically significant. Meanwhile,
the only macroeconomic variables that are occasionally significant at predicting issue choicefor the
constrained sampl e are the return on the equity market and the default spread. The difference across
the two samplesis generally not statistically significant and not reported in the table for brevity. It
isinteresting that the significant variablesfor both samples become larger in magnitude when equity
issues are compared to only long-term debt issues for both the constrained and unconstrained firms.
Thismay be aresult of short-term debt i ssues representing short-term financing needs as opposed to
long-term capital structure decisions.

Thevariancedecompositionisestimated inthe samemanner asin Section 3-1. Thedifference
between the unconstrained and constrained sampleisstriking. As suggested by the coefficients, the
unconstrained sample is much more sensitive to macroeconomic conditions while the constrained
sampleismuch moresensitiveto deviationsfromthe*target.” Moreover, macroeconomic conditions
are only marginaly statistically significant for the constrained sample. Meanwhile, the variance
attributed to time variation in firm-specific variables is substantial for both samples.

Similar to the macroeconomic variables, the one year abnormal return on the firm’s equity,
the only firm-specific variable we report, isinsignificant for the constrained sample. In genera, the
results support the hypothesis that our constrained sample does not time issues to periods when
conditions are favorable as the unconstrained sample does. Moreover, since constrained firms are
much more sensitive to deviations from their target, and deviate from their target by less (the target
deviation hasasmaller standard deviation), thistiming “indifference” suggeststhat constrained firms

take what they can get.
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3-3 Estimating the debt-equity repurchase choice

Similar to Section 3-2, this section describesresults from the second stage choiceregressions
for unconstrained firms that have anet equity (preferred and common) or debt repurchase of at least
5% of their book assets. Throughout the analysis we consider two separate measures of debt: long-
term debt as well as the sum of short and long-term debt.* For afirm to beincluded in the sample,
itsrelevant debt ratio must be at least 5% in the quarter previousto the repurchase. Table 7 presents
coefficientsand standard errors, that arerobust to heteroskedasticity using the Huber/White/sandwich
estimator, from estimating the changein the probability of issuing debt versus equity for achangein
independent variables using a probit specification.>’ OLS estimates are also presented and used to
construct the variance decomposition.

The leverage deficit coefficient has the predicted sign, and is statistically significant; a
leverage deficit decreases the probability of repurchasing debt. Although the return on the equity
market and the term spread are not statistically significant, the commercia paper spread, another
measure of future macroeconomic performance, is very significant. The positive and significant
coefficient on the price reaction variabl e suggests that the price reaction variableisaproxy for more
than the ssmple “window of opportunity” in which equity capital can be raised at favorable terms

[Bayless and Chaplinsky (1996)].® The positive and significant coefficient on the default spread,

*Including large dividends along with equity repurchases made virtually no difference.
Results are excluded for brevity.

¥Standard errors that were estimated using a bootstrap technique to account for the
estimation of the leverage deficit and instrumented price reaction (see the note in Table 6) were
virtually identical to the ones reported.

T o ensure that the significance of the coefficient on the price reaction variable is not due
to firms timing equity issue/debt repurchase recapitalizations, we estimated repurchase choice
and excluded observations that have an equity issue and a debt repurchase in the same quarter
(less than 10% of the repurchase sample had an equity issue and debt repurchase). We found that
the coefficients on the price reaction variable were not economically or statistically different
from the full sample. The results are excluded for brevity.
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combinedwithresultsin Pulvino (1998) that financial distresscostsarecounter-cyclical, suggeststhat
firms are efficiently repurchasing debt when expected deadweight bankruptcy costs are high.

In general, the effect of varying short-term macroeconomic variables on repurchases
complement the results on issuesin that thereis amove toward debt financing (debt issues or equity
repurchases) during economic downturns. That is, when the pricereaction variableis more negative,
following alow return on the equity market, when the term spread is high, and when the commercia
paper spread is high. Moreover, as above, the target leverage deviation and the significant
macroeconomic variablesbecomemore economically rel evant when comparing equity issuesto long-

term debt issues. Finally, the variance decomposition results are similar to those found above.

4 Robustness checks

4-1 Product mar ket competition

Severa empirical and theoretical studies have suggested that capital structure affects
competition in the product market. For example, Campello (2000) finds that a firm’s leverage,
relative to its industry rivals, will affect its incentives in the product market following aggregate
demand shocks. These findings suggest that variables included on the right-hand side of the target
leverage regression that proxy for profitability are endogenous. To ensure this potential spurious
correlationisnot driving theresultsin Tables 5aand 5b, we use thefact that capital structure canonly
interact with product market competition when firmshave market power. Specifically, target leverage
is estimated for a sub-sample of unconstrained firms in competitive industries.®*® Using the
classification procedure of Rotemberg and Saloner (1986), we split our sample of manufacturing
firms into more or less competitive industries on the bases of the two digit SIC four-firm

concentration ratio. Industries with a concentration ratio of less than the median of 35.4 arelabeled

*We were not able to conduct the same exercise for the constrained sample due its small
sample size.
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as competitive, otherwise they are labeled as noncompetitive.®® Asseeninthefirst column of Table
8, the coefficients for competitive manufacturing firms are very similar to the coefficients for the
noncompetitve manufacturing subsampl e reported in the second column. Moreover, statistical tests,
not reported in the table for brevity, indicate that the coefficients are not statistically different across

the two subsamples.

4-2 Debt overhang and endogenous growth

Several empirical and theoretical studies have suggested that debt overhang [Myers (1977)
or Hennessy (2001)] can have detrimental affects on investment. Inan empirical study, Lang, Ofek,
and Stultz (1996) document a negative relation between investment and leverage for manufacturing
firms whose growth opportunities are either not recognized or not sufficiently valuable to overcome
the effects of their debt overhang, using Tobin's Q asaproxy. They find no relationship for growth
firms. Their results suggest that proxies for growth included on the right-hand side of the target
leverage regression may be endogenousfor firmswith low Tobin’s Q, potentially biasing our results
in Table5a. Thethird and fourth columns of Table 8 present results from estimating target leverage
for the subsample of unconstrained manufacturing firm quarters with Tobin’s Q of greater than one,
and with Tobin’s Q of lessthan or equal to one. The basic results are unchanged, with mixed effects

on the macro coefficients across the two subsamples.

“The sampl e includes manufacturing firms in food and kindred products (SIC 2000-
2099), textile products (SIC 2200-2299), apparel and related products (SIC 2300-2399), lumber
and wood products (SIC 2400-2499), furniture and fixtures (SIC 2500-2599), paper and allied
products (SIC 2600-2699), petroleum and coal products (SIC 2900-2999), |eather and leather
products (SIC 3100-3199) and fabricated metal industries (SIC 3400-3499). Printing and
publishing (SIC 2700-2799) is excluded, despite a concentration measure of 18.90, since
newspapers and magazines are “highly concentrated, once location in space or type are taken into
account” [Rotemberg and Saloner (1986)].
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4-3 Mismeasuring the value of debt

This section addresses possible biases introduced by using the book value of debt when
measuring leverage. For example, variations in interest rates or shocks to inflation will impact the
market value of fixed rate debt, but will not change the book value. This mismeasurement can
systematically bias our target estimates if interest rates or inflation change substantially and
systematically relative to the macroeconomic variables used in the analysis. Unfortunately, adirect
correction of debt valuation is difficult since it depends on the maturity structure of existing debt,
variationsintheyield curve aswell asdefault spreads. Instead, we addressthisissue by constructing
asubsampleof firmsthat rely on only short-term debt. By restricting attentionto issuersof short-term
debt we avoid valuationsthat are stale since book value more closely corresponds with market value
for these firms.

We construct azero-one dummy variable, robust;,, that equalsoneif afirm-event window has
no long-term debt and an average short-term debt to an asset ratio of at least 5%; there are 98
unconstrained and nine constrained firm-event windows that satisfy these criteria. When estimating
the target, MacroT,,_;x robust; is included along with all of the variables described in Section 2. If
variationsin the market value of fixed rate long-term debt are not biasing the results, the coefficients
on MacroT, ;% robust;, should be zero. Looking at the unconstrained firmsin Table 9, the robust
dummy coefficients are not statistically different from zero. Meanwhile, the statistically significant
robust dummy coefficients for the constrained sample have reinforcing signs (2-year equity market
returnxrobust; and commercial paper spreadxrobust). This suggests that mismeasuring the value

of debt isnot driving our results.
4-4 The unusual leverage of the 1980s

As noted in Bernanke and Campbell (1988), leverage was unusualy high throughout the
1980s. Thisis surprising given that corporate profits and the return on equity was high, and the
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average price reaction to equity issues was relatively small in absolute value.** Thefirst column of
Table 10 presents target |everage estimates for the unconstrained sample using data up to 1988:1.%
All three macro coefficients are more extreme with both the 2-year equity market return and 2-year
corporate profit statistically more negative than the full sample (test statistics are not reported for
brevity). The substantive differencein the variance decomposition isthe strong negative covariance
of macro and firm, which is expected given that leverage was increasing during this period. The

results suggest that the increase in leverage was due to firm-specific variables.

4-5 Timevarying volatility

It haslong been argued that optimal leverage should beinversely related tothereturnvolatility
of theunderlying asset. Sincevolatility movescounter-cyclically [Campbell, Lettau, Malkiel and Xu
(2000)], variation in volatility is not driving the counter-cyclical leverage observed for the
unconstrained sample. To ensure that counter-cyclical volatility is not driving our results for the
constrained sample, we run the target regressions for the subperiod between 1991:2 and 1998:3;
Figures 2-4 of Campbell, Lettau, Malkiel and Xu (2000) show this sub-period has relatively stable
volatility. The second column of Table 10 shows that the results for the macro variables are more

pronounced for this subperiod.

4-6 M ean reversion and lever age deficit
Testing the significance of the target deficit in issue and repurchase choice regressions is
similar to testing for mean reversion in capital structure. Under the null of capital structure

irrelevance, deviations from the target have no impact on issue or repurchase choices and capital

“Between 1985:1 and 1988:4 the average price reaction was 1.7. Meanwhile the average
price reaction during the expansion in the 1990's (between 1992:1 and 1998:3) was -2.1.

“\We were not able to conduct the same exercise for the constrained sample due its small
sample size.
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structure has a unit root.”® Although the leverage deficit coefficients and standard errors are
asymptotically correct under the alternative, they will be biased in small samples (short time series)
aswell as under the null (see Hamilton p. 488 for example). To seeif abias exists due to our small
sample, we construct a zero-one dummy variable, robust;, that equalsoneif unconstrained firmi has
at |east fifteen separate event dates.* Fifteenischosen to ensurethecontrol groupissufficiently large
andthat each firm hasarelatively long time series; theaveragerobust firm entersthetarget regression
on 37 separate year-quarters. In total there are 69 robust issues and 45 robust repurchases. When
estimating the second stage, (Lev; -Lev, ;) robust; isincluded alongwith all of the variables described
in Section 2. If the small sample properties are biasing the results, the coefficient on (Lev, -
Lev,;)xrobust; should be significant. As seen in Table 11, the coefficients are statistically

insignificant.

5 Conclusion

This study tests severa models of time variation in financing choice across classes of firms,
sorted on a proxy for the extent the firms face financial constraints, by examining the determinants
of time variation in leverage ratios and time variation in issue choices between 1984 and 1998.

Wefind that our financially unconstrained sample hasleveragethat varies counter-cyclically
with macroeconomic conditions, supporting the premise of Levy’s(2001) model of capital structure
choice where managers prefer debt financing when their compensation is relatively low - following
low returns in the equity market or low corporate profits. Moreover, macroeconomic conditions
account for 22-72% of thetime seriesvariationinleverage. Meanwhile, we find that the financially
constrained samplehas pro-cyclical |everage with macroeconomic conditionsaccounting for 12-52%

of the time series variation. This is consistent with the balance sheet credit channel models of

“We can easily reject the presence of a unit root for our sample using a Dicky-Fuller test.
Results are excluded for brevity.

“We were not able to conduct the same exercise for the constrained sample due its small
sample size.
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Kiyotaki and Moore (1997) and Suarez and Sussman (1999) in which constrained firmsborrow more
when collateral values are highest - following high returns in the equity market or high corporate
profits.

At the issue stage, our results support arguments that firms consider how far they are from
their target leverage aswell asthe marginal costs associated with issuing one security over another.
In particular, it seems that unconstrained firms are able to time their issues to periods when the
relative pricing of the asset is favorable; deviations from the target account for 15-17% and
macroeconomic conditions account for approximately 45% of their time series variation in issue
choice. Meanwhile, we find much less evidence of macroeconomic timing on the part of constrained
firms. The results indicate that constrained firms deviate from their target by less and their issue
choices are much more sensitive to deviations from their target, which accounts for 28-35% of the
time series variation in issue choice. Meanwhile, macroeconomic conditions are marginally
statistically significant, and account for 18-29% of their time series variation. In short, it seems
constrained firms take what they can get.

Our results on repurchases for our unconstrained sample complement those found on issues.
Deviations from the target account for 15-23% of the time variation in repurchases and
macroeconomic conditions account for 52-66% of the variation. We find a significant role for the
average price reaction to equity issue announcements, suggesting that time series variations in the
price reaction is capturing more than “windows of opportunity” as described in Bayless and
Chaplinsky (1996).

As with previous studies, our results are consistent with elements of both tradeoff and
pecking order theories. For example, thefact that deviationsfrom target leverage explainissuechoice
is consistent with the tradeoff theory while the negative relation between profitability and target
leverage is consistent with the pecking order theory. Several of our resultsindicate that constrained
firms fit the pecking order theory less well than unconstrained firms: (i) deviations from target
leverage explain alarger fraction of the issue choice for constrained firms than unconstrained firms

(i) constrained firms have pro-cyclical leverage while unconstrained firms have counter-cyclical
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leverage, and (iii) macroeconomic conditions play a smaller role in both target leverage and issue
choice for constrained firms.

Our results raise a number of interesting issues that can be addressed in future work. First,
our results suggest that financing decisions reflect the state of the economy. Since information
regarding security issues is contemporaneous, it may be more useful in describing economic
conditions than say information regarding earnings that are reported infrequently. Such results are
of interest for policy makers aswell asthe asset pricing literature. For example, our results suggest
that the results found in Baker and Wurgler (2000) and Kaplin and Levy (2001), where the ratio of
aggregate equity issuesto total external financing predicts asset returns, may be dueto the covariance
between thisratio and business conditions combined with the documented covariance of risk premia
and business conditions (see Fama and French (1989) for example). Second, and related to thefirst
point, it would beinteresting to address how macroeconomic conditionsinfluencethematurity of debt
issues that, at the aggregate level, is documented to vary over time [Gertler and Gilchrist (1993),
(1994)] and predicts asset returns [Kaplin and Levy (2001)].
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Figure 1. Aggregate nonfinancial corporate debt to asset ratio across NBER expansions
(shaded) and contractions (light). Debt to asset ratio is measured as the total credit
instruments of nonfinancial corporationsmeasured at book val ue, divided by the sum of credit
market instruments and the market value of equity, asreported in Board of Governors of the
Federal Reserve System, “Flow of Funds Accounts.”
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Figure2. Event windows. An eventisasignificant changeto capital structure; afirm
must have the net value of equity (common and preferred) issued or repurchased, the
amount of dividends paid, or the change in the book value of debt (straight and
convertible) of at least 5% (7% for dividends) of the book value of assets in the
previous quarter. Inorder for afirmto beincluded in our samplewe requirethefirm
to havereported COMPUSTAT dataitemsfor eight quarters beforeand eight quarters
after the event as well as 60 months of CRSP data prior to the change in capital
structure are required. The event window is then defined the nine quarter window
around each event.
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Tablel
Mean, [median] and p-value of (mean) and [distribution] equality for nine quarter event-window
firm specif variables, 1985:1-1998:3.

Thesampleisall firmsthat had CRSP return datafive yearsprior to and COMPUSTAT itemseight
quarters prior to and eight quarters after adebt or equity issue, or adebt or equity repurchase, or a
dividend of at least 5% (7% for dividends) of book assets. Constrained firms do not pay dividends
and do not have a net equity or debt purchase over the event window, and have a Tobin's Q of
greater than one at the end of the event quarter. Unconstrained firms are firmsthat are not labeled
asconstrained. Betaismeasured using five years of data prior to the issue, repurchase or dividend.
Therow labeled cash flow sensitivity presentsthe coefficient and (standard error) on cash flow (net
income plus depreciation) from an OLS regression of investment (capital expenditures less
depreciation divided by property plant and equipment) on cash flow, lagged Tobin’s Q, and lagged
cash as a fraction of assets. The test of distribution equality is a Kolmogorov-Smirnov non-
parametric test.

p-values of mean
and distribution

Variable Unconstrained Firms equality Constrained Firms
Book assets 410.18 (0.000) 11331
(deflated to 1980 doallars) [72.58] [0.000] [23.83]
ST+LT Debt/Market assets 28.98 (0.000) 18.66
(percent) [25.32] [0.000] [14.16]
ST+LT Debt/Book assets 27.80 (0.445) 2751
(percent) [26.32] [0.000] [24.10]
Net Income/Book assets 0.95 (0.000) -0.32
(percent) [1.21] [0.000] [1.24]
1.32 (0.000) 212
Market/Book [1.02] [0.000] [1.56]
Capital Expend./Book assets 4.24 (0.000) 7.02
(percent) [2.66] [0.000] [3.14]
PPE/Book assets 31.31 (0.000) 28.59
(percent) [27.01] [0.000] [22.23]
Beta 1.032 (0.000) 1.128
[1.052] [0.000] [1.188]
Cash flow sensitivity 0.018 (0.003) 0.165
(0.016) (0.048)
Sample size 39,712 4,408
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Table 2

Macroeconomic “target” variables: sample correlations and p-value of (correlation) equality across
firm classes

The sampleis al firms that had CRSP return data five years prior to and COMPUSTAT items eight
quarters prior to and eight quarters after a debt or equity issue, or a debt or equity repurchase, or a
dividend of at least 5% of book assets. Constrained firms do not pay dividends and do not have a net
equity or debt purchase over the event window, and have a Tobin’s Q of greater than one at the end of
the event quarter. Unconstrained firms are firms that are not labeled as constrained. The 2-year corp.
profit growth is aggregate domestic nonfinancial corporate profit growth using quarterly data from the
Flow of Funds and is matched with the firm quarter with the most overlap. The 2-year equity market
return is computed from the CRSP value weighted index of stocks traded on NYSE, AMEX and
NASDAQ. Thecommercial paper spread isover the Treasury bill rate. Thetestsfor correlation equality

1+ 1-

. 2 + L . .
is based on 3 -Fng - which is distributed normal with mean O and variance
Const

Unconst

1 1

N =3 + No—3 under thenull of correlation equality, where o istheestimated correlation (see Freund
'Unconstr Constr
p.524).
Unconstrained firm-windows Constrained firm-windows
(N=39,712) (N=4,408)
Variable Debt Debt Debt Debt
Book Assets Market Assets Book Assets Market Assets
2-year corp. profit growth -0.059 -0.080 -0.021 -0.090
(0.007) (0.261)
2-year equity market return -0.029 -0.076 0.083 -0.013
(0.000) (0.000)
Commercial paper spread 0.084 0.094 0.085 0.171
(0.465) (0.000)
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Table 3

Macroeconomic issue variables (percent): means, [medians], p-values of (mean) and [distribution] equality and

(overall standard deviations)

The sampleisall firm quarters that had an equity or debt issue of at least 5% of book assets. Constrained firms
do not pay dividends and do not have a net equity or debt purchase over the event window, and have a Tobin's Q
of greater than one at the end of the event quarter. Unconstrained firms are firms that are not labeled as
congtrained. The three month equity return isthe 3-month CRSP value weighted equity market return. The price
reaction to equity issue announcementsisthe average CAPE estimated for day 0 and day +1 using amarket model
across all nonfinancial and nonutility equity issuers on SDC. The commercia paper spread is over the Treasury
bill rate. Theterm spread isthe difference between the long term yield on government bonds and the Treasury bill
rate. The default spread the difference between an average yield on Baaless AaaMoody’ srated bonds. The test
of distribution equality is a Kolmogorov-Smirnov non-parametric test.

Unconstrained firm quarters

Constrained firm quarters

p-values of p-values of
Equity mean and Debt Equity mean and Debt Overdll
Issuers distribution Issuers Issuers  distribution Issuers standard
Variable (N=362) equality (N=2,105) (N=77) equality (N=316) deviation
3 month equity market 4.16 (0.000) 272 461 (0.018) 3.02 (652)
return [4.04] [0.021] [3.41] [4.04] [0.248] [3.78] ’
Price reaction to equity issue -1.78 (0.002) -1.97 -1.98 (0.834) -2.00 (0.99)
announcements [-1.88] [0.000] [-1.92] [-2.17] [0.718] [-1.97] '
Commercial paper spread 0.39 (0.020) 0.43 0.32 (0.173) 0.36 (0.31)
[0.35] [0.004] [0.36] [0.32] [0.430] [0.31] '
Term spread 2.60 0.007 2.40 2.60 0.245 242 (1.35)
[2.83] [0.002] [2.50] [2.50] [0.051] [2.58] '
Default spread 0.89 (0.595) 0.88 0.83 (0.615) 0.81 (2.46)
[0.83] [0.374] [0.83] [0.73] [0.378] [0.69] ’
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Table4

Macroeconomic repurchase variables (percent): means, [medians], p-values of (mean)

and [distribution] equality

Thesampleisall firm quartersthat had an equity or debt repurchase of at least 5% of book
assets. Constrained firms do not pay dividends and do not have a net equity or debt
purchase over the event window, and have a Tobin’s Q of greater than one at the end of
the event quarter. Unconstrained firmsare firmsthat are not labeled as constrained. The
three month equity return isthe 3-month CRSP value weighted equity market return. The
pricereactionto equity issue announcementsisthe average CAPE estimated for day 0 and
day +1 using amarket model acrossall nonfinancial and nonutility equity issuerson SDC.
The commercial paper spread is over the Treasury hill rate. The term spread is the
difference between the long term yield on government bonds and the Treasury bill rate.
Thedefault spread the difference between an averageyield on BaalessAaaMoody’ srated
bonds. The test of distribution equality is a Kolmogorov-Smirnov non-parametric test.

Unconstrained firm quarters

p-values of mean

Equity and distribution Debt
Repurchase equality Repurchase
Variable (N=173) (N=1,645)
3 month equity market return 2.29 (0.231) 2.94
[3.43] [0.196] [3.41]
Price reaction to equity issue announcements -1.89 (0.309) -1.96
[-1.90] [0.558] [-1.93]
Commercial paper spread 0.49 (0.044) 0.44
[0.44] [0.006] [0.38]
Term spread 2.29 (0.375) 2.39
[2.12] [0.479] [2.29]
Default spread 0.88 (0.737) 0.89
[0.87] [0.878] [0.87]
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Table 5a
Macroeconomic determinants of target leverage (Lev) for unconstrained firms - coefficients and (standard
errors)

Unconstrained firms are firms that are not labeled as constrained. Constrained firms do not pay dividends and
do not have a net equity or debt purchase over the event window, and have a Tobin’s Q of greater than one at the
end of the event quarter. The 2-year corp. profit growth is aggregate domestic nonfinancial corporate profit
growth using quarterly data from the Flow of Funds and is matched with the firm quarter with the most overlap.
The 2-year equity market return is computed from the CRSP value weighted index of stocks traded on NY SE,
AMEX and NASDAQ. The commercial paper spread isover the Treasury bill rate. All regressionsinclude, but
do not report coefficientson a1986 tax reform dummy, financial and quarterly dummies, thelag of property plant
and equipment as a fraction of book assets, the mean operating income as a fraction of assets over the previous
four quarters, the mean selling expense as afraction of salesover the previousfour quarters, the mean operating
income over the previous four quarters, afifth order polynomial of the firm’s market-to-book ratio, the ratio of
the firm’ s assets-to-the mean assets of firmswithin each four digit SIC group that quarter, adummy variable that
equalsoneif thefirm has assetsthat arelarger than or equal to the smallest firm that hasadebt rating that quarter,
and either firm or four digit SIC fixed effects. Standard errors are robust to heteroskedasticity, making no
overlapping event-level error structure assumptions. Following Campbell (1991), we calculate asymptotic
standard errorsfor the variance decomposition using the delta method. We treat regression coefficients and the
covariance matrix of the macro and firm components as parameters jointly estimated using the Generalized
Methods of Moments of Hansen (1982). When cash is netted out, the denominator in our measure of leverage
is occasionally negative or very small, resulting in extreme observations. Therefore, we require afirm to have
an absolute leverage ratio of lessthan 3 and require assets, net of cash holdings be positive throughout the event
window. Coefficientsthat are statistically significantly different from zero at the 1%, 5% and 10% are marked
with *** ** and * respectively.

Lev ST+LT Debt ST+LT Debt LT Debt ST +LT Debt- Cash + ST+LT Debt
Market Assets Market Assets Market Assets ~ Market Assets- Cash Book Assets
2-year corp. profit growth -0.089%** -0.092¢+* -0.049%+* -0.037* -0.065%**
(0.014) (0.020) (0.013) (0.020) (0.015)
2-year equity market return -0.067%** -0.069%** -0.025%** -0.070%** -0.028¢+*
(0.007) (0.010) (0.007) (0.012) (0.008)
commercial paper spread 3.111%*+ 3.656%*+ 1.642¢+* 3.220%*+ 4.702%%*
(0.436) (0.846) (0.421) (0.655) (0.472)
fixed effect firm 4 digit SIC firm firm firm
number of obs. 39,712 39,712 39,712 39,249 39,712
adjusted R? 0.818 0.548 0.767 0.790 0.747
macro variance 0.373**+ 0.323**+ 0.224%*+ 0.216*** 0.724%*+
(0.010) (0.013) (0.014) (0.013) (0.013)
firm variance 0.407**+ 0.389**+ 0.521%*+ 0.605*** 0.383**+
(0.010) (0.014) (0.018) (0.017) (0.013)
2 x covariance 0.220**+ 0.288**+ 0.255**+ 0.179**+ -0.107%**
(0.001) (0.011) (0.016) (0.011) (0.002)
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Table 5b

Macroeconomic determinants of target leverage (Lev) for constrained firms - coefficients, (standard errors) and [p-
values] of coefficient equality with unconstrained firms

Constrained firms do not pay dividends and do not have a net equity or debt purchase over the event window, and have a
Tobin's Q of greater than one at the end of the event quarter. The 2-year corp. profit growth is aggregate domestic
nonfinancial corporate profit growth using quarterly data from the Flow of Funds and is matched with the firm quarter with
the most overlap. The 2-year equity market return is computed from the CRSP value weighted index of stocks traded on
NY SE, AMEX and NASDAQ. The commercial paper spread isover the Treasury bill rate. All regressionsinclude, but do
not report coefficientsona 1986 tax reform dummy, financial and quarterly dummies, thelag of property plant and equi pment
as a fraction of book assets, the mean operating income as a fraction of assets over the previous four quarters, the mean
selling expense as a fraction of sales over the previous four quarters, the mean operating income over the previous four
quarters, afifth order polynomial of thefirm’smarket-to-book ratio, theratio of the firm' s assets-to-the mean assets of firms
within each four digit SIC group that quarter, adummy variable that equals oneif the firm has assets that are larger than or
equal to the smallest firm that has a debt rating that quarter, and either firm or four digit SIC fixed effects. Standard errors
arerobust to heteroskedasti city, making no overlapping event-level error structureassumptions. Following Campbell (1991),
we calculate asymptotic standard errors for the variance decomposition using the delta method. We treat regression
coefficients and the covariance matrix of the macro and firm components as parameters jointly estimated using the
Generalized Methods of Moments of Hansen (1982). When cash is netted out, the denominator in our measure of leverage
is occasionally negative or very small, resulting in extreme observations. Therefore, we require afirm to have an absolute
leverage ratio of lessthan 3 and require assets, net of cash holdings be positive throughout the event window. Coefficients
that are statistically significantly different from zero at the 1%, 5% and 10% are marked with *** ** and * respectively.

Lev ST+LT Debt ST+LT Debt LT Debt ST+LT Debt-Cash + ST+LT Debt
Market Assets Market Assets Market Assets Market Assets- Cash Book Assets
2-year corp. profit growth 0.100*** 0.065* 0.082*** 0.202%** 0.228***
(0.032) (0.038) (0.023) (0.060) (0.051)
[0.000] [0.000] [0.000] [0.000] [0.000]
2-year equity market return 0.040** 0.047** 0.023 0.059** 0.196%**
(0.018) (0.020) (0.018) (0.029) (0.037)
[0.000] [0.000] [0.017] [0.000] [0.000]
commercial paper spread 1.008 1.015 0.222 1.129 4.278***
(1.172) (1.674) (0.946) (1.995) (1.735)
[0.092] [0.155] [0.171] [0.319] [0.813]
fixed effect firm 4 digit SIC firm firm firm
number of obs. 4,408 4,408 4,408 4,403 4,408
adjusted R? 0.842 0.691 0.782 0.790 0.792
macro variance 0.198*** 0.124*** 0.157*** 0.259*** 0.520***
(0.033) (0.035) (0.033) (0.038) (0.022)
[0.000] [0.000] [0.000] [0.000] [0.000]
firm variance 0.797*** 0.885*** 0.777%** 0.803*** 0.286%**
(0.036) (0.038) (0.041) (0.037) (0.019)
[0.000] [0.000] [0.000] [0.000] [0.000]
2 X covariance 0.005*** -0.008*** 0.065** -0.037 0.193***
(0.001) (0.002) (0.032) (0.063) (0.008)
[0.000] [0.000] [0.013] [0.000] [0.000]
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Table 6
Determinants of issue choice - coefficients and (standard errors)

Constrained firms do not pay dividends and do not have anet equity or debt purchase over the event window, and have aTobin’ s Q of greater than one at the end of the event quarter.

Unconstrained firms are firms that are not labeled as constrained. Coefficients represent % and standard errors are in parentheses. Lev,’-Lev 5 isthe difference
between the fitted values from the fist stage target regression and actual leverage in the quarter previous to the event. The three month equity return is the 3-month CRSP value
weighted equity market return. The price reaction to equity issue announcementsiis the average CAPE estimated for day 0 and day +1 using a market model across all nonfinancial
and nonuitility equity issuerson SDC. Lags of theincluded macro variablesin both stages, 3 month lag of corporate profit growth over the previous 3 months, and the lagged growth
rate of leading economic variables were used as instruments for the price reaction variable, which is probably measured with error. Although the fitted values have the same
unconditional mean, the series is smoother with a standard deviation of 0.006. Probit regressions also include residuals from first stage regression to correct for the bias introduced
by including an estimate. The commercial paper spread is over the Treasury bill rate. The term spread is the difference between the long term yield on government bonds and the
Treasury bill rate. The default spread the difference between an average yield on Baaless Aaa Moody’ s rated bonds. The commercial paper spread is over the Treasury hill rate.
The term spread is the difference between the long term yield on government bonds and the Treasury bill rate. The default spread the difference between an average yield on Baa
less AaaMoody’ s rated bonds. The one year abnormal return, uses amarket model with 60 months of data prior to theissue. All regressionsinclude, but do not report coefficients
on a 1986 tax reform dummy, financial and calendar quarterly dummies, the mean of capital expenditures as a fraction of assets over the four quarters prior to the event, the mean
of selling expenses as a fraction of sales over the four quarters prior to the event, Tobin's Q, mean operating income as a fraction of assets over the four quarters prior to the event,
mean tax payments as a fraction of assets over the four quarters prior to the event, and mean depreciation as a fraction of assets over the four quarters prior to the event, the ratio
of the firm’ s assets-to-the mean assets of firmswithin each four digit SIC group that quarter, adummy that equals oneif the firm has assets that arelarger than or equal to the smallest
firm that has a debt rating that quarter, the dollar value of the issue as a fraction of assets, a dilution dummy that equals one if an equity issue dilutes the firm's earnings per share
morethan adebt issue, and amarket-to-book ratio dummy that equals oneif an equity issuewill dilute the firm’ sbook value per share. Standard errorsarerobust to heteroskedasticity
using the Huber/White/sandwich estimator. Coefficients that are statistically significantly different from zero at the 1%, 5% and 10% are marked with ***, ** and * respectively.

Unconstrained firms Constrained firms
ST or LT debt vs. equity LT debt vs. equity ST or LT debt vs. equity LT debt vs. equity
Varisble oLs Probit oLs Probit oLs Probit oLs Probit
1.234%% LOB***  LEQs** 175 261 2.26%%* 2.75¢%% 34745
Lol . . . . . . . .
(Levi-Lev.s) (0.08) (0.08) (0.12) 0.17) (0.36) (0.35) (057) (0.76)
price reaction to equity issue -6.434%% 534FR% LGEQFRE  0E8F 232 .0.38 -4.26 432
announcements (1.69) (1.53) (2.90) (3.44) (5.89) (4.25) (8.98) (9.97)
e oreed -1.02+ 434 236 L330% 134 115 115 103
! (059) (059) (1.06) (133) 2.12) (195 (3.35) @.72)
8 month ecuity merke refurn 0.2 023 QBL** 05gE -0.66 0.67* 1045+ 159+
equity (0.10) (0.11) 0.17) 0.22) (0.36) (0.32) (0.49) (0.68)
commercia o 5.76 303 2.75 0.55 3.82 5.06 1451 26.27
paper s (3.82) (3.89) (6.70) (©.04) (10.52) (8.45) (18.11) (25.99)
seteuit soreed L0102 005 016 015 -0.19 .0.18 .0.38 054+
s (0.04) (0.04) (0.07) (0.08) 0.12) (0.09) (0.20) (0.25)
L veer sbnormel retum L0134 009 L0165 0165 -001 -0.02 -001 -0.03
y (0.01) (0.01) 0.02) 0.02) 0.02) (0.01) (0.03) (0.04)
number of observations 2,467 2,467 1,424 1,424 393 393 258 258
adjusted R? / pseudo R? 0.25 031 0.28 027 0.36 0.44 034 0.34
0.17%%* . 0.154+* ; 0.35¢%* ; 0.28%%* ;
target deficit variation
(0.03) 0.03) (0.08) (0.09)
ero vaiation 0.45++ . 0.454+ ; 0.18* ; 0.20%* ;
(0.07) (0.07) (0.10) (0.13)
0.32+** _ 0.34*** - 0.45*** - 0.37*** -
- . . . .
Irm vanaion (0.04) (0.05) (0.08) (0.09)
oo erget mecro) -0.05+++ . 2006+ ; -0.03 ; -0.09+* ;
o (0.01) 0.02) 0.03) (0.04)
Sxoov(trgefitm) 0.02¢* . 0.05++* ; -0.03 ; 0.02 ;
o (0.01) (0.01) (0.04) (0.04)
0.08++* . 0.064+* - 0.08** ; 0.14%%* ;
2 fi
xeov(mecro,firm) (0.01) (0.02) (0.03) (0.04)
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Table 7
Determinants of repurchase choice (unconstrained firms) - coefficients and (standard errors)

Constrained firms do not pay dividends and do not have a net equity or debt purchase over the event window, and have a Tobin's Q of greater than one at the end

. _ . . . JPr[debt issue] .
of the event quarter. Unconstrained firms are firms that are not labeled as constrained. Coefficients represent ~ MNaable and standard errors are in
parentheses. Lev,-Lev . is the difference between the fitted values from the fist stage target regression and actual leverage in the quarter previous to the event.
The three month equity return is the 3-month CRSP value weighted equity market return. The price reaction to equity issue announcements is the average CAPE
estimated for day 0 and day +1 using a market model across al nonfinancial and nonutility equity issuers on SDC. Lags of the included macro variables in both
stages, 3 month lag of corporate profit growth over the previous 3 months, and the lagged growth rate of |eading economic variables were used as instruments for
thepricereactionvariable, whichisprobably measured with error. Although thefitted val ues have the same unconditional mean, the seriesis smoother withastandard
deviation of 0.006. Probit regressions also include residuals from first stage regression to correct for the bias introduced by including an estimate. The commercial
paper spread isover the Treasury bill rate. The term spread is the difference between thelong termyield on government bonds and the Treasury bill rate. The default
spread the difference between an average yield on Baaless AaaMoody’ s rated bonds. The commercial paper spread is over the Treasury bill rate. The term spread
is the difference between the long term yield on government bonds and the Treasury bill rate. The default spread the difference between an average yield on Baa
less AaaMoody’ s rated bonds. The one year abnormal return, uses a market model with 60 months of data prior to theissue. All regressionsinclude, but do not
report coefficients on a 1986 tax reform dummy, financial and calendar quarterly dummies, the mean of capital expenditures as a fraction of assets over the four
quarters prior to the event, the mean of selling expenses asafraction of sales over thefour quarters prior to the event, Tobin's Q, mean operating income asafraction
of assets over the four quarters prior to the event, mean tax payments as a fraction of assets over the four quarters prior to the event, and mean depreciation as a
fraction of assets over the four quarters prior to the event, the ratio of the firm's assets-to-the mean assets of firms within each four digit SIC group that quarter, a
dummy that equals one if the firm has assets that are larger than or equal to the smallest firm that has a debt rating that quarter, the dollar value of the repurchase
as afraction of assets, a dilution dummy that equals one if an equity repurchase dilutes the firm's earnings per share more than a debt issue, and a market-to-book
ratio dummy that equals one if an equity repurchase will dilute the firm's book value per share. Standard errors are robust to heteroskedasticity using the
Huber/White/sandwich estimator. Coefficients that are statistically significantly different from zero at the 1%, 5% and 10% are marked with ***, ** and *
respectively.

ST or LT debt vs. equity LT debt vs. equity
Variable OoLs Probit oLs Probit
. -0.75%** -0.61*** -1.05%** -1.25%**
(Levi-Levis) (0.08) (0.08) (0.14) (0.19)
) . — 5.45%* 3.70%** 8.55%* 8.39**
Price reaction to equity issue announcements (2.08) (1.31) (3.91) (3.32)
term soread -0.66 -0.15 -0.98 -0.32
» .77) (0.47) (152) (1.20)
. 0.07 0.05 0.12 0.09
3 month equity market return (0.10) (0.06) (0.20) 0.17)
Commercial read -14.97*** -8.99*** -27.50%** -24.11***
paper sp (5.15) (3.17) (9.14) (7.91)
0.11** 0.08** 0.18** 0.18**
defavit spread (0.05) 0.03) 0.09 (0.09)
0.06*** 0.04** 0.10*** 0.07***
1year abnormal return (0.01) (©.01) (0.03) 0.02)
Number of observations 1,818 1,818 819 819
Adjusted R? / Pseudo R? 0.15 0.26 0.20 0.26
- - 0.23*** - 0.15%** -
Target deficit variation (0.06) (0.04)
- 0.66*** - 0.52*** -
Macro variation (0.09) (0.10)
) - 0.26*** - 0.29*** -
Firm variation (0.07) (0.08)
-0.12%** - -0.03* -
2xCov(target,macro) 0.02) 0.02)
! 0.07*** - 0.12%** -
2xCov(target,firm) 0.02) 0.03)
. -0.11%** - -0.05* -
2xCov(macro,firm) 0.02) 0.03)




Table 8
Macroeconomic determinants of target leverage (S=-=LPEL ) for subsamples of unconstrained manufacturing firms -
coefficients and (standard errors)

Unconstrained firms are firmsthat are not labeled as constrained. Constrained firms do not pay dividends and do not have
a net equity or debt purchase over the event window, and have a Tobin's Q of greater than one at the end of the event
quarter. Competitive industries includes firms with SICsin the range of 2000-2099, 2200-2699, 2900-2999, 3100-3199
and 3400-3499. Noncompetitive industries include firms with SICs in the rage of 2000-3999 that are not competitive.
Growth firms are defined as manufacturing firms (Sl Csin the rage of 2000-3999 that) that have aTobin’s Q of greater than
one, and growth firms are defined as manufacturing firms (Sl Csin the rage of 2000-3999 that) that have a Tobin’s Q of less
than or equal to one. The 2-year corp. profit growth is aggregate domestic nonfinancial corporate profit growth using
quarterly datafromthe Flow of Fundsand ismatched with the firm quarter with the most overlap. The 2-year equity market
returniscomputed from the CRSP valueweighted index of stockstraded onNY SE, AMEX and NASDAQ. Thecommercial
paper spread is over the Treasury bill rate. All regressionsinclude, but do not report coefficients on a 1986 tax reform
dummy, financial and quarterly dummies, the lag of property plant and equipment as a fraction of book assets, the mean
operating income as afraction of assetsover the previousfour quarters, the mean selling expense as afraction of salesover
the previousfour quarters, the mean operatingincome over the previousfour quarters, afifth order polynomial of thefirm's
market-to-book ratio, theratio of thefirm’ s assets-to-the mean assets of firmswithin each four digit SIC group that quarter,
adummy variablethat equalsoneif the firm has assetsthat are larger than or equal to the smallest firm that has adebt rating
that quarter, and either firm or four digit SIC fixed effects. Standard errors are robust to heteroskedasticity, making no
overlapping event-level error structure assumptions. Following Campbell (1991), we calculate asymptotic standard errors
for the variance decomposition using the delta method. We treat regression coefficients and the covariance matrix of the
macro and firm components as parametersjointly estimated using the Generalized M ethods of Moments of Hansen (1982).
Coefficients that are statistically significantly different from zero at the 1%, 5% and 10% are marked with *** ** gnd *
respectively.

Competitive industries Noncompetitive industries Growth firms Nongrowth firms
2-year corp. profit growth -0.072** -0.117%** -0.046*** -0.142%**
(0.031) (0.019) (0.018) (0.023)
2-year equity market return -0.082%** -0.070*** -0.033*** -0.099***
(0.010) (0.011) (0.010) (0.012)
commercial paper spread 2.843%** 4,052%** 2.99%** 2.020%**
(1.013) (0.598) (0.599) (0.682)
fixed effect firm firm firm firm
number of obs. 7,572 17,743 13,214 12,101
adjusted R? 0.839 0.806 0.799 0.810
macro variance 0.325%** 0.304*** 0.274%** 0.686***
(0.025) (0.010) (0.017) (0.020)
firm variance 0.737%** 0.344*** 0.464*** 0.431***
(0.025) (0.011) (0.020) (0.020)
2 x covariance -0.062%** 0.352*** 0.262*** -0.116%**
(0.005) (0.0112) (0.015) (0.003)
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Table9
Relative effect of macroeconomic conditions on target leverage ( SL-ETRL ) for firms that use short-
term debt - coefficients and (standard errors)

Unconstrained firmsare firmsthat are not |abel ed as constrained. Constrained firmsdo not pay dividends
and do not have anet equity or debt purchase over the event window, and have a Tobin’sQ of greater than
one at the end of the event quarter. The 2-year corp. profit growth is aggregate domestic nonfinancial
corporate profit growth using quarterly data from the Flow of Funds and is matched with the firm quarter
with the most overlap. The 2-year equity market return is computed from the CRSP val ue wei ghted index
of stockstraded on NY SE, AMEX and NASDAQ. The commercial paper spread isover the Treasury bill
rate. Robust; isa zero-one dummy that equals one when a firm-event window has no outstanding long-
term debt and at least an average of a 5% short-term debt to book value of assets ratio over the event
window; there are 92 unconstrained and 9 constrained firm-event windows that satisfy these criteria. All
regressions include, but do not report coefficients on a 1986 tax reform dummy, financial and quarterly
dummies, thelag of property plant and equipment as afraction of book assets, the mean operating income
asafraction of assets over the previous four quarters, the mean selling expense as afraction of salesover
the previous four quarters, the mean operating income over the previous four quarters, a fifth order
polynomial of the firm's market-to-book ratio, the ratio of the firm’s assets-to-the mean assets of firms
within each four digit SIC group that quarter, adummy variable that equals oneif the firm has assets that
arelarger than or equal to the smallest firm that has a debt rating that quarter, and either firm or four digit
SIC fixed effects. Standard errors are robust to heteroskedasticity, making no overlapping event-level
error structure assumptions. Coefficientsthat are statistically significantly different from zero at the 1%,
5% and 10% are marked with ***, ** and * respectively.

Unconstrained firms Constrained firms
2-year corp. profit growth (2(??)?*3;* 0(3%3;33*
2-year equity market return (288(7;;* ?00823;;
commercial paper spread 3('8%* ég?;
2-year corp. profit growth x robust; (8 8;3) (8 fg)
2-year equity market return x robust; (88}‘% O(é%fl*)*
commercial paper spread x robust;, (iggg) (Szeggg)*
fixed effect firm firm
number of obs. 39,712 4,408
adjusted R? 0.818 0.842
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Table 10
Effects of macroeconomic conditions on target leverage ( SL:=TPEL ) for various subperiods

Unconstrained firmsare firmsthat are not |abeled as constrained. Constrained firmsdo not pay dividends
and do not have anet equity or debt purchase over the event window, and haveaTobin's Q of greater than
one at the end of the event quarter. The 2-year corp. profit growth is aggregate domestic nonfinancial
corporate profit growth using quarterly data from the Flow of Funds and is matched with the firm quarter
with the most overlap. The 2-year equity market return iscomputed from the CRSP val ue wei ghted index
of stockstraded on NY SE, AMEX and NASDAQ. The commercial paper spread isover the Treasury bill
rate. All regressionsinclude, but do not report coefficients on a 1986 tax reform dummy, financial and
quarterly dummies, the lag of property plant and equipment as a fraction of book assets, the mean
operating income as a fraction of assets over the previous four quarters, the mean selling expense as a
fraction of sales over the previous four quarters, the mean operating income over the previous four
quarters, afifth order polynomial of the firm's market-to-book ratio, the ratio of the firm’s assets-to-the
mean assets of firmswithin each four digit SIC group that quarter, adummy variablethat equalsoneif the
firm has assets that are larger than or equal to the smallest firm that has a debt rating that quarter, and
either firm or four digit SIC fixed effects. Standard errors are robust to heteroskedasticity, making no
overlapping event-level error structureassumptions. Following Campbell (1991), wecal culateasymptotic
standard errorsfor the variance decomposition using the delta method. We treat regression coefficients
and the covariance matrix of the macro and firm components as parameters jointly estimated using the
Generalized Methods of Moments of Hansen (1982). When cash is netted out, the denominator in our
measure of leverage is occasionally negative or very small, resulting in extreme observations. Therefore,
we require afirm to have an absol ute leverage ratio of lessthan 3 and require assets, net of cash holdings
be positivethroughout the event window. Coefficientsthat are statistically significantly different fromzero
at the 1%, 5% and 10% are marked with *** ** and * respectively.

Unconstrained firms Constrained firms
Subperiod prior to 1988:1 1992:2 to 1998:4
2-year corp. profit growth -0.215%** 0.243***
(0.037) (0.040)
2-year equity market return -0.150*** 0.131***
(0.012) (0.023)
commercial paper spread B.A4T7T7*** -1.761
(1.152) (1.349)
fixed effect firm firm
number of obs. 4,664 3,329
adjusted R? 0.876 0.818
macro variance 0.765%** 0.613***
(0.040) (0.023)
firm variance 1.152*** 0.251***
(0.031) (0.018)
2 x covariance -0.918*** 0.126***
(0.046) (0.052)
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Table11
Probit issue and repurchase estimates for unconstrained firms with multiple events - coefficients and (standard
errors)

Unconstrained firms are firms that are not labeled as constrained. Constrained firms do not pay dividends and
do not have a net equity or debt purchase over the event window, and have a Tobin's Q of greater than one at
the end of the event quarter. Robust; is a zero-one dummy that equals one when an unconstrained firm has at
least fifteen separate event quarters; there are 69 issues and 45 repurchases from firms with multiple events.
Coefficients represent % and standard errors are in parentheses. Lev,-Lev ., isthe difference
between the fitted values from the fist stage target regression and actual leverage in the quarter previousto the
event. The three month equity return is the 3-month CRSP value weighted equity market return. The price
reaction to equity issue announcements is the average CAPE estimated for day 0 and day +1 using a market
model across all nonfinancial and nonutility equity issuers on SDC. Lags of the included macro variablesin
both stages, 3 month lag of corporate profit growth over the previous 3 months, and the lagged growth rate of
leading economic variables were used as instruments for the price reaction variable, which is probably measured
with error. Although the fitted values have the same unconditional mean, the seriesis smoother with a standard
deviation of 0.006. Prohit regressions also include residuals from first stage regression to correct for the bias
introduced by including an estimate. The commercial paper spread is over the Treasury bill rate. The term
spread is the difference between the long term yield on government bonds and the Treasury hill rate. The
default spread the difference between an average yield on Baaless Aaa Moody’ s rated bonds. The commercial
paper spread is over the Treasury bill rate. The term spread is the difference between the long term yield on
government bonds and the Treasury bill rate. The default spread the difference between an average yield on Baa
less Aaa Moody’ s rated bonds. The one year abnormal return, uses a market model with 60 months of data prior
totheissue. All regressionsinclude, but do not report coefficients on a 1986 tax reform dummy, financial and
calendar quarterly dummies, the mean of capital expenditures as a fraction of assets over the four quarters prior
to the event, the mean of selling expenses as a fraction of sales over the four quarters prior to the event, Tobin's
Q, mean operating income as a fraction of assets over the four quarters prior to the event, mean tax payments as
afraction of assets over the four quarters prior to the event, and mean depreciation as a fraction of assets over
the four quarters prior to the event, the ratio of the firm's assets-to-the mean assets of firms within each four
digit SIC group that quarter, adummy that equals oneif the firm has assets that are larger than or equal to the
smallest firm that has a debt rating that quarter, the dollar value of the repurchase as a fraction of assets, a
dilution dummy that equals oneif an equity repurchase dilutes the firm'’s earnings per share more than a debt
issue, and a market-to-book ratio dummy that equals oneif an equity repurchase will dilute the firm’s book
value per share. Standard errors are robust to heteroskedasticity using the Huber/White/sandwich estimator.
Coefficients that are statistically significantly different from zero at the 1%, 5% and 10% are marked with ***,
** and * respectively.

debt vs. equity debt vs. equity
issues purchases
. 1.17%** -0.61***
(Levi-Levis) (0.09) (0.08)
. -0.28 0.00
(Lev, -Lev, ) robust, ©0.17) (0.16)
! . - 5.13%** -3.66%**
Price reaction to equity issue announcements (152) (1.30)
-1.37*** -0.21
term spread (059) (0.48)
o % %
3 month equity market return ?62141) (8'82)
) 2.86 -9.16%**
commercial paper spread (3.93) (3.22)
-0.05 0.08**
default spread 0.09) (0.04)
'0-09*** 0-03***
1 year abnormal return (©.01) (0.01)
Number of observations 2,467 1,818
Pseudo R? 0.31 0.26
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