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Back to the Beginning: Persistence and the Cross-Section of
Corporate Capital Structure

Abstract:

We examine the evolution of the cross-sectional distribution of capital structure and find
that capital structure is remarkably stable over time; firms with high (low) leverage
remain relatively high (low) levered for over 20 years. Additionally, this relative ranking
is observed for both public and private firms, and is largely unaffected by the process of
going public. These persistent differences in leverage across firms are associated with the
presence of an unobserved firm specific effect that is responsible for the majority of
variation in capital structure. Over 90% of the explained variation in leverage is captured
by firm fixed effects, whereas previously identified determinants (e.g., size, market-to-
book, industry) are responsible for less than 10%. Our findings show that firms use net
security issuances to maintain their leverage ratios in relatively confined regions around
their long run means, consistent with a dynamic rebalancing of capital structure.
Importantly, our results imply that the primary determinants of cross-sectional variation
in corporate capital structures are largely time invariant, which significantly reduces the
set of candidate explanations to those based on factors that remain relatively stable over
long periods of time.



A fundamental challenge for corporate finance lies in understanding the determinants of
capital structure heterogeneity. To this end, recent research has examined the dynamic
behavior of leverage ratios in order to distinguish among competing explanations. Several
studies have focused on how firms respond to various shocks affecting capital structure
(e.g., Altt (2005), Flannery and Rangan (2005), Leary and Roberts (2005a), and
Strebulaev (2004)), while others have focused on how historical factors affect current
capital structure (e.g. Baker and Wurgler (2002), Welch (2004), and Kayhan and Titman
(2004)).

In this study we take a somewhat broader approach, examining the evolution of
the cross-sectional distribution of leverage ratios and analyzing the implications of our
findings for various theories of capital structure, as well as previous empirical findings.
Our analysis, while shedding light on several issues, also presents some new challenges
to understanding capital structure.

We begin by showing that leverage is remarkably stable over time. This fact is
illustrated in Figure 1 which, despite showing significant convergence over time,
illustrates that firms with relatively high (low) leverage at time 7 tend to maintain high
(low) leverage for at least 20 years. Moreover, these differences in leverage ratios are
statistically and economically large, and cannot be explained by differences in previously
identified determinants (e.g., size, profitability, market-to-book, industry, etc.) or firm
entry and exit. The magnitude of these differences is quantified by regression analysis
identifying firms’ initial leverage ratios as the single most important determinant of
future capital structure. Simply put, firms tend to maintain their relative rankings — in

terms of leverage ratios — for a very long time.



These results suggest that corporate capital structures are characterized by an
important firm specific effect. How important? The adjusted R-square from a regression
of leverage on firm fixed effects alone is 60%, implying that the majority of variation in
capital structure is time invariant. To put this estimate in perspective, the adjusted R-
square from a similar regression of investment on firm fixed effects is 35%. Similarly, the
adjusted R-squares from traditional leverage regressions consisting of previously
identified determinants (e.g., size, market-to-book, profitability, industry, etc.) range
from 18% to 29%, depending on the specification. Moreover, we show that existing
determinants are highly correlated with the firm specific effect. When we incorporate
firm fixed effects into traditional specifications, a variance decomposition reveals that
over 90% of the explained sum of squares is attributable to the fixed effects, with the
remaining percentage accounted for by traditional determinants.

We then investigate the implications of these findings for existing empirical
evidence, as well as theories of capital structure. First, the estimated association between
leverage and previously identified determinants is highly sensitive to the inclusion of firm
fixed effects. Several coefficient estimates experience a decrease in magnitude exceeding
80% and, in some cases (e.g., market-to-book, dummy for dividend paying firms), lose
all statistical significance. However, other estimates, such as for firm size and cash flow
volatility, experience an increase in magnitude of over 70% and 700%, respectively.
Given the importance of firm specific heterogeneity in leverage, as well as other aspects
of the firm (e.g, investment and production), parameter estimates ignoring firm specific

effects are suspect.



Second, we find that the incremental contribution of existing determinants in
identifying target leverage is negligible after controlling for firm specific effects.
Consistent with Flannery and Rangan (2005), including firm fixed effects in the target
specification leads to a significant increase in the rate at which firms close the gap
between their current leverage and their target leverage from 12% per year to 22% per
year. However, contrary to Flannery and Rangan, we find that including time varying
factors in the target specification has a negligible effect on this rate of adjustment. Thus,
firms’ target leverage ratios are largely time-invariant, which is consistent with our other
findings and further stresses the relative importance of cross-sectional, as opposed to
time-series, variation in capital structure.

Third, our results suggest that, on average, firms maintain their leverage ratios in
relatively narrow bands. An analysis of security issuance behavior identifies debt policy
as an important mechanism for controlling corporate leverage, while equity policy plays a
secondary role. These findings are consistent with capital structure being governed by a
dynamic tradeoff strategy. However, our results are difficult to reconcile with either the
pecking order (Myers and Majluf (1984)) or market timing (Baker and Wurgler (2002))
hypotheses, which leave little role for a target capital structure or dynamic rebalancing of
leverage. Thus, our results tie in nicely with a number of recent studies that support
rebalancing behavior, but question the pecking order and market timing hypotheses.'

Finally, perhaps the most important implication of our findings is a significant

reduction in the set of candidate explanations for the cross-sectional distribution of

! Studies by Flannery and Rangan (2005), Hovakimian (2005), Kayhan and Titman (2004), Leary and
Roberts (2005a), and Liu (2005) find that firms gradually adjust their capital structure in response to
various shocks, counter to the market timing hypothesis. Studies by Frank and Goyal (2003), Fama and
French (2005) and Leary and Roberts (2005b) question the empirical validity of the pecking order.



capital structure. The fact that most of the variation in leverage is driven by a largely
time-invariant factor(s) suggests that the economic determinants behind this variation are
relatively stable for long periods of time. While identifying these determinants is beyond
the scope of this paper, we take a step towards this goal by showing that differences in
leverage also persist back in time, pre-dating the IPO. In other words, high (low) levered
private firms remain so even after going public. Additionally, we show that private firms
in the United Kingdom - for which we are able to obtain data - also exhibit a pronounced
tendency to maintain their leverage rankings over long periods of time.

These findings are interesting for two reasons. First, they cast further suspicion on
market timing or equity price inertia (Welch (2004)) as explanations for the cross-
sectional distribution of leverage since these hypotheses are largely inapplicable to
private firms. Second, the IPO represents a dramatic change in the information
environment, the distribution of control, and the access to capital markets. Our finding
that leverage rankings are largely unaffected by this event suggests that information
asymmetry, the distribution of control, and capital market access are unlikely first order
determinants of firms’ relative leverage choices.

The remainder of the paper is organized as follows. Section 1 discusses the data
and sample selection. In section 2, we examine the dynamic behavior of capital structure
from several perspectives. Section 3 presents a variance decomposition of leverage to
identify the relative importance of the factors driving variation in leverage. Section 4
considers the implications of our results for existing empirical evidence and theories of

capital structure. Section 5 investigates how far back leverage differences persist by



examining the behavior of IPO firms and a sample of private firms from the United

Kingdom. Section 6 concludes.

1. Data and Sample Selection

Our primary sample consists of all nonfinancial firm-year observations in the
intersection of the monthly CRSP and annual Compustat databases between 1971 and
2003. We require that all firm-years have nonmissing data for book assets. All
multivariate analysis implicitly assumes nonmissing data for the relevant variables. We
require leverage — both book and market — to lie in the closed unit interval. Any market-
to-book ratios in excess of 20 are set equal to missing. All other ratios are trimmed at the
upper and lower 1-percentiles to mitigate the effect of outliers and eradicate errors in the
data. For some of our analysis, we also require an identifiable IPO date.’® The
construction of all of the variables used in the study is detailed in the Appendix.

Panel A of Table 1 presents summary statistics for all of our firms, as well as a
subsample of firms having at least 20 years worth of nonmissing data on book leverage.
We refer to this subsample as “Survivors” since selection is predicated on at least twenty
years of existence. The potential for survivorship bias in our analysis motivates our
examination of this sample in all subsequent analysis as a robustness check; however, due
to space considerations and the similarity of the findings, we often suppress these results.

A quick comparison between the samples reveals several unsurprising differences.
Survivors tend to be larger, more profitable, and have fewer growth opportunities (i.e.,

lower market-to-book) but more tangible assets relative to the general population.

% The TPO information is obtained from SDC and Jay Ritter, whom we kindly thank. Additionally, we thank
Malcolm Baker and Jeffrey Wurgler for providing the list of IPO firms used in Baker and Wurgler (2002).



Interestingly, survivors tend to have higher leverage, both in terms of market and book
measures. This suggests that firm exits due to buyouts and acquisitions are potentially as
important as those due to bankruptcy. Alternatively, it may be an artifact of confounding
effects — survivor firms are larger and larger firms tend to have higher leverage (Titman
and Wessels (1988)). At this point, we merely note that these summary statistics are
broadly consistent with intuition and enable a straightforward comparison with previous

capital structure studies to ensure consistency.

2. The Evolution of Leverage

2.1 Event Time Evolution

We begin our analysis by studying the evolution of leverage for our cross-section
of firms. Figure 1 presents the average leverage of four portfolios in “event time.” The
figure is constructed in the following manner. Each year we rank firms according to their
leverage ratios into quartiles (i.e., four portfolios) which we denote: Very High, High,
Medium, and Low. This portfolio formation year is denoted event year “0”. We then
compute the average leverage for each portfolio in each of the subsequent 20 years
holding the portfolios constant.” We repeat these two steps of sorting and averaging for
every year in the sample period. This process generates 33 sets of event time averages,
one for each calendar year in our sample. We then compute the average leverage of each
portfolio across the 33 sets within each event year. We perform this exercise for both

book leverage and market leverage, the results of which are presented as solid lines in

* Of course, because of firm exit the portfolio composition will inevitably change over time, which raises
concerns over survivorship bias. We address this concern below.



Panels A and C, respectively. The dashed lines surrounding these portfolio averages
correspond to 95% confidence intervals.”

Several features of the graphs are worth noting. First, there is a great deal of
cross-sectional dispersion in the initial portfolio formation period. The range of average
book (market) leverage is 56% (62%). Second, there is noticeable convergence among
the four portfolio averages over time. After 20 years, the Very High book leverage
portfolio has declined from 60% to 36%; whereas the Low portfolio has increased from
3% to 21% (The market leverage portfolios display a similar pattern.). More importantly,
however, despite this convergence, the average leverage across the portfolios 20 years
later remains significantly different, both statistically and economically. The average
book leverage ratios in the Very High, High, Medium, and Low portfolios after 20 years
are 36%, 31%, 27%, and 21%, respectively. This implies an average differential of 5%,
which, when compared to the within firm standard deviation of book leverage (11.4%), is
economically large. Therefore, a preliminary examination of leverage ratios suggests
leverage differences are highly persistent.

A potential concern with this analysis is survivorship bias. First, as we progress
further away from the portfolio formation period, firms will naturally drop out of the
sample due to exit through bankruptcy, acquisitions, or buyouts. Second, from 1984
onward, the length of time for which we can follow each portfolio is censored because we
only have data through 2003. To address this issue, we repeat the analysis described

above for our subsample of Survivors. The results for this subset of firms are presented in

* The confidence interval is defined as a two-standard error interval around the estimated mean. The
standard error is estimated as the average standard error across the 33 sets of averages. Estimating the
standard error using the standard error of the average across the 33 sets would greatly underestimate the
true standard error because of the overlapping observations. Thus, we use a conservative estimate that
ignores the effects of averaging across the 33 sets, effectively treating each set as redundant.



Panels B and D of Figure 1, which reveal negligible differences between the survivors
and the general population in terms of the evolution of leverage.

A second potential concern with the results in Figure 1 is that the sorting of firms
by leverage may simply be capturing cross-sectional variation in some underlying
factor(s) associated with cross-sectional variation in leverage (e.g., bankruptcy costs,
agency costs, etc.). For example, previous research (e.g., Titman and Wessels (1988))
has shown that leverage is positively correlated with firm size, so that members of the
Very High portfolio may simply correspond to large firms, while members of the Low
portfolio correspond to small firms. To address this possibility, we modify the sorting
procedure.

Each calendar year we begin by estimating a cross-sectional regression of
leverage on one-year lagged factors that have been previously identified by the literature
as being relevant determinants of capital structure (e.g., Titman and Wessels (1988),
Rajan and Zingales (1995), Mackay and Phillips (2005) and others).” Specifically, we
regress leverage on firm size, profitability, tangibility, market-to-book, and industry
indicator variables (Fama and French 38).° We then sort firms into four portfolios based
on the residuals from this regression, which we term “unexpected leverage,” and then
track the average actual leverage of each portfolio over the subsequent 20 years. An
attractive feature of this approach is that by estimating the regressions each year, we

allow the marginal effect of each factor to vary over time.

> We also examined the effect of using contemporanecous determinants. The results are imperceptibly
different.

® We also examined an alternative specification suggested by Frank and Goyal (2004) consisting of firm
size, market-to-book, collateral, intangible assets, an indicator for whether the firm paid a dividend
(Graham, Lemmon, and Schallheim (1998)), and year and industry indicators. The results are largely
unchanged by these modifications and, as such, are not presented.



To the extent that the regression model is well-specified, the expectation is for
less cross-sectional variation in the formation period and for any difference in the average
leverage levels across portfolios to rapidly converge. This is not the case. Figure 2
presents the graphs for the unexpected leverage portfolios and shows that the results are
quite similar to those presented in Figure 1.

In particular, leverage still varies over a large range in the portfolio formation
period, suggesting that the most of the variation in capital structure is found in the
residual of existing specifications. (We return to this issue below.) As time progresses,
we see similar patterns of convergence across the portfolios. And, finally, while the
spread in average leverage across the portfolios in each event year has decreased, there
still remain significant differences for most periods. For example, even 20 years after the
portfolio formation period, the average leverage of Low levered firms is significantly
below that of all other portfolios, both in terms of book and market leverage.
Additionally, the average leverage of Very High levered firms is significantly different
from that of Medium levered firms. These differences are economically significant as
well, with the range in leverage across the portfolios in event year 20 equal to 10% (13%)
for book (market) leverage. Thus, even after removing all observable heterogeneity
associated with traditional determinants of capital structure, leverage differences remain
highly persistent.

Before continuing, it is worth distinguishing the persistence that we are observing
in the figures from that traditionally referred to in the econometrics literature, as well as
previous capital structure studies (e.g., Shyam-Sunder and Myers (1999), Fama and

French (2002), Kayhan and Titman (2004)). The figures suggest that, on average, firms



tend to maintain their leverage ratios in relatively confined regions for extended periods
of time. This is distinct from the econometric notion of persistence that shocks to firms’
leverage ratios have long lasting effects — an issue we examine below. The figures also
suggest that the effects of within firm shocks to leverage are on average quite small when
compared to the differences in firms’ average leverage ratios. This contention is
supported by the fact that the within firm standard deviation of book (market) leverage is
11.4% (14.6%), while the between firm standard deviation is 19.3% (24.3%). Thus,

variation across firms’ means is significantly larger then variation within firms over time.

2.2 The Effect of Initial Leverage
An alternative approach to identify the effect revealed by the figures is to examine

this persistence in a regression setting. However, unlike traditional approaches that
estimate partial adjustment models incorporating lagged leverage as an explanatory
variable, we include the firm’s initial leverage, which we proxy for with the first non-
missing value for leverage. The model that we estimate is:

Leverage, = a + X, | +yleverage, +¢,,, (D)
compared to partial adjustment models that estimate

Leverage, = a+ X, | +yleverage, , +¢&,, (2)
where 7 indexes firms, 7 indexes years, X is a set of control variables often assumed to be
strictly exogenous or predetermined, and k is typically taken to be equal to 1.” The

random error, &, is assumed to be correlated within firm observations but independent

7 Partial adjustment models are commonly expressed as:

Leverage, — Leverage, | = a + /1( — Leverage, | ) +é,.

t
which is simply a reparameterization of the first order autoregressive specification presented in equation

2).
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across firms. We also include year indicator variables to capture any common component
in leverage shared by firms at a given point in time (see Petersen (2005)). The distinction
between the two specifications is that the lagged leverage in equation (1) is fixed at the
initial value for all 7, whereas the lagged leverage in equation (2) updates with each 7.

The results from estimating equation (1) using book and market leverage are
presented in Table 2. Panel A presents the results using the full sample, while Panel B
presents the results using the subsample of survivors. Because the results are so similar,
we focus on Panel A. In order to ease coefficient comparisons, we have standardized the
right hand side variables to have zero mean and unit variance.® The Table presents results
from three specifications. The first restricts the vector f to equal 0, so that leverage at
time 7 is regressed on only initial leverage. The estimate suggests that a one standard
deviation change in a firm’s initial book leverage ratio (/nitial Leverage) corresponds to
an average change of 7% in future values of book leverage. An even larger effect is found
for market leverage. These results are consistent with the findings of Figure 1.

Next, we incorporate two sets of determinants into the specification. The first set
consists of those variables suggested by Rajan and Zingales (1995) and subsequently
used in many capital structure studies (e.g., Baker and Wurgler (2002), Frank and Goyal
(2003), and Lemmon and Zender (2004)), augmented with calendar year fixed effects.
The coefficient estimates are largely consistent with previous evidence, in terms of sign
and statistical significance. Yet, /nitial Leverage remains highly significant and reveals a

small (economic) change from 0.07 to 0.06, in the case of book leverage, and a slightly

¥ We recognize that this transformation can potentially induce a correlation between the error term and the
covariates if the covariates are not strictly exogenous. However, the standardization improves the clarity of
the results and cases the comparison of parameter estimates. Results using non-standardized variables
produce qualitatively similar results and are available upon request.
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larger change from 0.11 to 0.08 for market leverage. Despite the change, however, the
statistical and economic magnitude of these effects is dramatic, particularly when
compared to the marginal effect of the other determinants. In fact, /nitial Leverage is the
single most important determinant of future capital structure. These results are consistent
with Figure 2, though the regression specification here presents a more stringent test of
persistence in leverage differences since the determinants update each period.

The final specification incorporates additional variables motivated, in part, by
Frank and Goyal (2004), who perform an exhaustive analysis of capital structure
determinants. Despite statistically significant marginal effects, the inclusion of these
additional variables has little impact on the effect of firms’ initial capital structures on
future leverage. The estimated coefticient on Initial Leverage is still highly significant
and larger in magnitude than all other determinants but for the indicator of whether a firm
paid a dividend (Dividend Payer) and Industry Median Leverage. The results show that
historical leverage is an important determinant of future leverage: Initially high (low)

levered firms tend to remain so for many years.

2.3 The Probability of Transitioning across Leverage States

One concern common to the analysis in Figures 1 and 2, as well as that in Table 2
is the possible masking of firm-level behavior by averaging. Specifically, the averaging
inherent in the figures and regressions may conceal offsetting firm level behavior. To
address this possibility, we examine the probability of firms switching from one
unexpected leverage portfolio to another through time. We do so by first sorting firms

each year into four unexpected leverage portfolios (using the regression approach
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outlined in the context of Figure 2). We then compute the fraction of firms in portfolio 7
at time 7-k that transition to portfolio j at time ¢, for i,j in {Low, Medium, High, Very
High} and &£ in {1,5}. We view this simply as a non-parametric robustness test of our
earlier findings.

The results are presented in Table 3. Panel A (B) presents the results for one (five)
year transitions. The large diagonal elements in both panels reveal a strong propensity to
remain in a particular unexpected leverage portfolio through time.” Specifically, we find
that firms have a 64% probability of staying in the same unexpected leverage portfolio
from year-to-year. Even over five year time spans, firms have a 46% probability of
remaining in the same unexpected leverage portfolio. Further, when firms do change
states, it is almost always to an adjacent state. In unreported analysis, we find that for the
firms that switch to adjacent states, their leverage is generally already close to the
boundary so that the magnitude of the leverage change is commonly quite small. Only
6% (17%) of the time do firms move to a non-adjacent state after one (five) year. Thus,

even at a disaggregated level, leverage differences are highly persistent.

3. Variance Decomposition of Leverage

The fact that leverage differences across firms are highly persistent is indicative
of important firm specific effects. That is, corporate leverage tends to vary around firm
specific means, the differences in which appear to be responsible for a substantial fraction
of the variation in leverage. This claim is supported by the spread across portfolios in

Figures 1 and 2, as well as the regression evidence in Table 2. In this section, our goal is

? This result is consistent with some of the findings in Mackay and Phillips (2005) and an earlier working
paper version of Frank and Goyal (2005).
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to quantify the importance of this firm specific effect. To accomplish this, we perform an
analysis of covariance (i.e., ANCOVA) or, loosely speaking, a variance decomposition.

We begin by specifying the following general model of leverage using notation
identical to that found in equations (1) and (2) above:

Leverage, =a+ pBX, ,+n,+v,+¢&,, (3)
where # is a time invariant component and v is a firm invariant component of leverage.
The disturbances, ¢, likely violate the assumptions underlying ANCOVA: normal
distribution, independent, and homoskedastic. However, at this stage, the purpose of this
analysis is not hypothesis testing. Rather, we only use the ANCOVA technique as a tool
for decomposing the variance of leverage. All hypothesis tests performed below account
for these statistical issues by explicitly modeling the error dependence structure and
relying on asymptotic theory.

Panel A of Table 4 presents the results of the variance decomposition for several
different specifications. However, because of the large number of firms (19,777) in our
panel and computer memory limitations, performing the variance decomposition on the
entire sample is not feasible. As such, we randomly sample 10% of the firms in the panel
and perform the analysis for this subsample. To minimize sampling error, we repeat the
process of sampling and performing the variance decomposition 100 times and then
average over the results.

Each column in Panel A of the table corresponds to a different specification. The

numbers in the body of the table - excluding the last row - correspond to the fraction of
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the total Type III partial sum of squares for a particular model.'® That is, we divide the
partial sum of squares for each effect by the aggregate partial sum of squares across all
effects in the model. This provides a normalization that forces the columns to sum to one.
Intuitively, what the figures in the table correspond to is the fraction of the model sum of
squares attributable to a particular “effect” (e.g., firm, year, size, market-to-book, etc.).
When only one effect is included in the model, the entire explained sum of squares is
attributable to that effect. For example, when we examine only the firm effect (#;) in
column (a) the reported estimate takes a value of 1.00, or 100%. The same is true in
column (b) which examines the year effect in isolation.

The last row of Panel A presents the adjusted R-square corresponding to each
specification. Firm specific effects alone, column (a), capture 60% of the variation in
book leverage, compared to 1% captured by the time effects, column (b). To place this
finding into context, a similar (unreported) analysis performed on capital expenditures
reveals an adjusted R-square of 35% corresponding to the firm fixed effect specification.
Thus, the majority of variation in capital structure is due to time invariant factors,
whereas the majority of variation in investment is due to time varying factors. And, we
emphasize that throughout this (and all) analysis, we examine only adjusted R-squares to
account for differences in the model degrees of freedom.

Column (d) presents the results from the Rajan and Zingales (1995) inspired
specification and shows that asset tangibility (7angibility) and industry fixed effects

(Industry FE) account for most of the explanatory power in this specification. However,

19 We use Type III sum of squares for two reasons. First, Type I sum of squares is sensitive to the ordering
of the covariates because the computation involves sequentially projecting the dependent variable onto each
variable. Second, our data is “unbalanced” in the sense that the number of observations corresponding to
each effect is not the same (some firms have more observations than others). For a discussion of the
methods used here, see Scheffe (1959).
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the adjusted R-square is 18% for book leverage (31% for market leverage), significantly
lower, both statistically and practically speaking, than the initial firm fixed effect
regression. In column (e), we augment the specification in column (d) with firm fixed
effects and note the following.!" First, the adjusted R-square for book leverage more than
triples from 18% to 63%, highlighting the incremental contribution of the firm fixed
effects. Second, and most striking, almost all of the explanatory power in this
specification, 95%, is captured by the firm fixed effects.

Columns (f) and (g) present similar results using the specification inspired by
Frank and Goyal (2004). Including firm fixed effects into the book leverage specification
leads to a dramatic increase in the adjusted R-square from 29% to 65%, with most of the
explanatory power attributed to the firm fixed effects (92%). The results using market
leverage are analogous. These findings confirm that the persistence of leverage
differences across firms is due to the presence of an important firm specific effect. They
also suggest that existing determinants are highly correlated with this effect, which
captures most of the explanatory power previously attributed to these determinants.

In unreported results, we also examine the effect of further expanding the
specification to include measures of cash flow and asset volatility (Faulkender and
Petersen (2005)), proxies for the marginal tax rate (Graham (1996)), and higher order
polynomial terms of each determinant to capture potential nonlinear associations. All of
these modifications have little effect on our results. In fact, a kitchen sink model that
includes linear, quadratic, and cubic terms for all of the determinants mentioned reduces
the relative contribution of the firm fixed effects to 88% and increases the adjusted R-

square by less than 8% for book leverage.

! To avoid perfect collinearity, we are also forced to drop the industry fixed effects from this specification.
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It is important to note that these firm specific effects are not without economic
content. Differences in technologies or managerial ability/behavior, unobserved by the
econometrician, have long motivated the incorporation of firm specific effects in
investment (e.g., Kuh (1963) and Fazzari, Hubbard, and Petersen (1988)) and production
function regressions (e.g., Mundlak (1962) and Hoch (1962)). Furthermore, Bertrand and
Schoar (2003) provide direct evidence that managerial differences affect capital
structures. In so far as these unobserved factors are slowly changing, if not strictly time
invariant, their impact on capital structure is absorbed by the firm specific effect.

To summarize, corporate capital structures are characterized by an important firm
specific component that is responsible for a majority of the total variation in leverage.
That is, most of the variation in capital structure is due to cross-sectional differences in
firm specific means (i.e., within variation), as opposed to time series variation around
these means (i.e., between variation). Additionally, many of the previously identified
empirical determinants appear to be correlated with leverage, in part, because of their
correlation with this firm specific component. Our next goal is to understand the

implications of these findings for empirical research and theories of capital structure.

4. Implications for Empirical Research and Theories of Capital Structure

4.1 Existing Determinants of Capital Structure

In their texts on panel data econometrics, both Arellano (2003) and Hsiao (2003)

identify the ability to control for unobserved heterogeneity as one of the primary

motivations for using panel data. By including either time or firm invariant effects in the
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model, researchers can often sidestep the problem of omitted variables bias in so far as
these missing variables are either fixed over time within cross-sectional units or fixed
across cross-sectional units for each time period, respectively. Given the importance of
unobserved heterogeneity in both investment and production, as well as the direct
evidence on managerial import provided by Bertrand and Schoar (2003), a potential
concern with existing estimates of capital structure regressions ignoring this firm specific
heterogeneity is that these estimates may be tainted by omitted variable bias.

Panel B of Table 4 examines this concern by presenting the results of estimating
capital structure regressions using a pooled ordinary least squares approach that ignores
firm specific effects and a within group (a.k.a., least squares dummy variable or
covariance) approach that incorporates firm fixed eftects. This latter approach simply
transforms the left and right hand sides of the regression by subtracting the firm specific
means from each variable and, for the remainder of the paper, all specifications including
firm fixed effects use this approach unless explicitly stated otherwise. As such, we are no
longer constrained by an excessively large design matrix when estimating the firm fixed
effect specifications. Therefore, Panel B presents results using the entire sample, although
similar results are obtained if we instead estimate the regressions on the 100 random
samples used in Panel A of Table 4 and then average the results. All t-statistics are
computed using standard errors robust to both heteroskedasticity and within firm
correlation (Petersen (2005)).

The results illustrate that almost every determinant is highly statistically
significant regardless of whether we incorporate firm fixed effects or not. However, the

estimated magnitudes - and sometimes statistical significance - are highly sensitive to the
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inclusion of firm fixed effects. Focusing on the book leverage results, every coefficient
estimate experiences a dramatic decline in magnitude moving from the pooled OLS
specification to the fixed effect specification except for firm size and cash flow volatility.
For example, moving from specification (d) to (e) we see that the coefficient on market-
to-book falls by 49%, that on profitability falls by 34%, and that on tangibility falls by
41%. These differences are both statistically (as suggested by a Hausman test) and
economically significant. Similarly, moving from (f) to (g), we see that all coefficients,
but for firm size and cash flow volatility, fall by at least 51%. Cash flow volatility, on the
other hand, increases by over 700%, becoming statistically significant in the process. The
results for market leverage reveal similar sensitivities.

The magnitudes of these differences are striking, suggesting that omitted variables
bias is severe and parameter estimates from models ignoring firm specific heterogeneity
should be treated as suspect. Though, this conclusion is not without qualification. The
firm fixed effect transformation potentially raises new econometric concerns and
amplifies existing specification problems.'> More importantly, by including firm fixed
effects, only within firm variation remains for the independent variables to explain.
Therefore, some of the cross-sectional variation that was originally captured by existing
determinants (e.g., asset tangibility) is now removed by the fixed effect transformation.
However, when one considers all of the evidence presented thus far, it is clear that this is

at best a partial explanation for the findings in Panel B. The results in Table 2 show that

'2 The firm fixed effect transformation requires strict exogeneity of the independent variables, as opposed
to predeterminancy (Chamberlain (1982)); however, most previous studies to which we benchmark our
results implicitly assume strict exogeneity of the independent variables. Additionally, by purging the data
of firm specific effects, we are implicitly reducing the amount of variation in the independent variables that
we are using to identify their coefficients. As such, other misspecifications, such as measurement error,
may have a larger impact on the results (Grilliches and Mairesse (1995)).
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initial leverage is one of the most important determinants of leverage. Similarly, Panel A
of Table 4 shows a doubling or tripling — depending on specification - of the adjusted R-
square due to the inclusion of firm fixed effects. Thus, the firm specific effects are
capturing much more than what can be attributed to existing determinants, which

motivates our cautionary note regarding specifications ignoring these effects.

4.2 Partial Adjustment Models

A number of empirical studies estimate partial adjustment models (equation (2))
in order to determine the speed at which firms adjust their capital structures towards a
target. This measure is important for understanding capital structure because it identifies
whether the cross-sectional distribution reflects only recent factors (i.e., fast adjustment),
or historical factors as well (i.e, slow adjustment). Additionally, studies have used
estimates of adjustment speed to make claims concerning the importance of a target for
firms’ financial policies (e.g., Jalilvand and Harris (1984) and Shyam-Sunder and Myers
(1999)).

A recent study by Flannery and Rangan (2005) takes an important step towards
identifying the speed of adjustment by recognizing the potential impact of firm fixed
effects. These authors estimate that firms close 34% of the gap between their actual and
target leverage in a given year. This result is in contrast to previous studies that ignore the
impact of firm fixed effects, estimating that firms close less than 12% of the gap between
actual and target leverage each year (e.g., Shyam-Sunder and Myers (1999) and Fama

and French (2002)). However, Flannery and Rangan suggest that target debt ratios are
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quite volatile over time, which seems at odds with our earlier findings. As such we take a
closer look at this claim and, in the process, their estimation strategy.

Flannery and Rangan note that their cross-sectional average target debt ratio
varies from 64% in 1974 to 27% in 2001. However, this finding is more a result of a
changing sample composition and firm entry and exit, as opposed to time variation in
firm specific targets. Consider the timing of these extremes: the start of the oil crisis and
the peak of the internet bubble, respectively. The “average” firm in the sample during
each of these years is quite different and, consequently, so is the average target leverage.

A more direct way to quantify the importance of time varying effects in
identifying target leverage is to examine the impact they have on the estimated speed of
adjustment. In particular, if time varying characteristics are a crucial component of firms’
target leverage then omitting them should substantially reduce the estimated speed of
adjustment since firms will be adjusting to a target that is different from the one modeled
by the econometrician. This exercise is equivalent to adding measurement error to the
target, precisely as Flannery and Rangan do to illustrate the reduction in adjustment speed
that accompanies decreases in the target’s signal to noise ratio.

Table 5 presents the results of estimating two partial adjustment models for book
leverage: one in which the target is time invariant and the other in which the target is time
varying through the inclusion of traditional leverage determinants. While our
determinants differ somewhat from Flannery and Rangan’s, unreported results using their
variables have no effect on our results or conclusions. We estimate both specifications
using three different approaches to benchmark our results with previous studies and

reinforce our findings. We first note that the Pooled OLS and Firm Fixed Effects
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estimated adjustment speeds closely match those found in Fama and French (2002) and
Flannery and Rangan (2005), suggesting that firms close 12%-15% or 35%-37% of the
gap between last period’s leverage and this period’s target, (Target, — Leverage.,),
respectively. Next, we note that moving from the Pooled OLS to the Firm Fixed Effects
regression results in an increase in the speed of adjustment of approximately 22% (35%-
12%) in absolute terms and over 150% in relative terms ((35%-12%)/12%), consistent
with the importance of firm specific effects for identifying leverage targets and mitigating
omitted variables bias.

However, within these two estimation methods we see that the difference in
adjustment speeds arising from the inclusion of time varying determinants in the target
specification is negligible. Even in the Pooled OLS regressions in which all firms share
the same constant target, adding time varying determinants increases the speed of
adjustment from 12.1% to 14.7%, a difference of only 2.6%. In the Firm Fixed Effects
regressions, including time varying determinants increases the speed of adjustment from
34.8% to 37.1%, a difference of 2.3%. Thus, what is most important for identifying target
leverage is simply firms’ long-run mean leverage ratios, as opposed to firm
characteristics or macroeconomic factors, consistent with our earlier results highlighting
the relatively small time series variation in capital structures.

Columns five and six in Table 5 present results using a system GMM estimation
(Blundell and Bond (1998)) specifically designed to address the econometric concerns
associated with estimating dynamic panel data models in the presence of firm fixed

effects.”” The results confirm that including time-varying characteristics in the target

3 In particular, the system GMM approach includes variable levels, as well as differences, in the
instrument set to address the problem of persistent regressors. Intuitively, using differences of persistent
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specification have little effect on the estimated speed of adjustment (21.4% versus
22.6%) and, consequently, contribute little towards the identification of firms’ target
leverage ratios. Thus, these results further reinforce our finding that target leverage is
largely time invariant.

The GMM method also reveals a less extreme estimate of the speed of
adjustment, approximately equal to the midpoint of the Pooled OLS and Firm Fixed
Effects estimates. This distinction from Flannery and Rangan’s estimate is due to
differences in the instruments used, as well as estimation strategies, and highlights the
difficulty in obtaining accurate parameter estimates in these models."*

In sum, the adjustment estimates presented here in conjunction with previous
evidence suggest the existence of a largely time-invariant firm specific target leverage.
While the adjustment is far from instantaneous, implying that firms do drift away from
their targets, the results are consistent with a costly adjustment process, such as that
suggested by Fischer, Heinkel, and Zechner (1989) and Strebulaev (2004). Additionally,
the GMM estimates of the Leverage Half Life are quantitatively consistent with the
empirical evidence in Leary and Roberts (2005a), who suggest that most firms rebalance
their capital structures within a two- to four-year period following certain shocks. This
type of behavior suggests that theories predicated on the absence of a leverage target or
theories that lack dynamic rebalancing are unlikely to be consistent with the data, though

we discuss this issue more fully in the next subsection.

regressors leads to a weak instrument problem since the differenced series is much like an innovation and,
therefore, contains relatively little information for parameter identification.

" The system GMM utilizes lagged levels and differences of the dependent variable and exogenous
variables and does so in an optimal (i.e., asymptotically efficient) manner. Flannery and Rangan rely on
book leverage and their exogenous covariates. We also note that small sample biases (Huang and Ritter
(2005)) and nonlinearities (Caballero and Engle (2004)) may also be relevant for the specification and
estimation of these models, though these issues fall outside the scope of this study.
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4.3 Existing Theories of Capital Structure

To provide additional insight into the mechanism responsible for maintaining
leverage near firms’ long run means, we examine the security issuance activity of firms
in the four unexpected leverage portfolios described earlier. The results are presented in
Figure 3, Panels A and B. To ease the presentation, we suppress the confidence intervals.

Focusing first on net debt issuing activity (panel A), we find that initially, the
tendency to issue debt differs quite dramatically across the portfolios. What is interesting
is that the propensity to issue debt is monotonically negatively related to firms’ leverage.
Firms issue progressively more debt as we move from the Very High portfolio to the Low
portfolio. These differences remain for four or five years before becoming largely
indistinguishable. This finding is consistent with Leary and Roberts (2005a) and
Hovakimian (2004), who suggest that an important motivation behind debt policy is
capital structure rebalancing. It also helps identify the mechanism behind the initial
convergence of leverage ratios observed in Figures 1 and 2.

Panel B, which displays net equity issuing activity, presents a different story."” In
particular, we find that firms with low leverage are significantly more likely to issue
equity. This result appears counter-intuitive for a rebalancing story; however, because
these firms have low leverage to begin with — in many cases zero leverage — net equity
issuances have little or no affect on their capital structure and, therefore, are largely
irrelevant in terms of their impact on the cross-sectional distribution of leverage. We also

note that firms with Very High leverage appear to issue a significant amount of equity, on

13 See Dittmar (2000) and Dittmar and Thakor (2005) for recent investigations into why firms retire and
issue equity, respectively.
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average, relative to the Medium and Low portfolios. This finding is consistent with very
highly levered firms using equity to reduce their leverage and also helps to further
explain the decline in leverage for the Very High portfolio in Figures 1 and 2. As for the
Medium and High portfolios, there is little systematic difference between the two though,
relative to the other two portfolios, these firms appear to use less equity on average.
Thus, firms’ financial policies tend to keep their leverage ratios relatively close to their
long run mean values.

Our findings are more difficult to reconcile with Myers’ (1984) pecking order
theory or Baker and Wurgler’s (2002) market timing theory, both of which suggest that
firms are indifferent toward different levels of leverage and that movement towards any
particular level is serendipitous. While mean reversion in leverage is not necessarily
inconsistent with pecking order behavior (Shyam-Sunder and Myers (1999)), the fact that
this reversion occurs around very different firm specific levels suggests that firms’ first
order concern does not likely arise from a simple desire to offset their financing deficits
with changes in debt. Similarly, Figure 3 shows that firms gear their debt policy to offset
variation in leverage, while also showing that differences in net equity issuances cannot
be the sole factor behind the results in Figure 2. Thus, our findings tie in nicely with a
number of other recent studies supporting the idea that firms rebalance their capital
structures and questioning the empirical validity of the pecking order and market timing

theories.'® Our analysis adds to this debate by highlighting the fact that variation in

'¢ Studies by Frank and Goyal (2003), Fama and French (2005), and Leary and Roberts (2005b) suggest
that firms violate the pecking order’s financing hierarchy more often than they adhere to it. Studies by Alti
(2005), Flannery and Rangan (2005), Hennessy and Whited (2005), Hovakimian (2005), Kayhan and
Titman (2004), Leary and Roberts (2005a), and Liu (2005) suggest that firms do rebalance their capital
structures towards an optimum.
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leverage is largely time invariant, which significantly reduces the set of possible

explanations for the observed variation in capital structure.

5. What Lies Behind the Firm Specific Effects?

The key question at this point is: what is the economic mechanism driving the
heterogeneity in the firm specific mean values of leverage? Or, more simply, why do
some firms always have high leverage and others always have low leverage? While a
complete answer to this question is beyond the scope of this paper, we take a step

towards this goal by investigating whether differences in leverage persist back in time.

5.1 How Far Back Does the Firm Specific Effect Go?

To answer this question, we form unexpected leverage portfolios at the time of the
IPO. Because of a significant reduction in the number of observations (approximately
5,000 IPO firms), we modify slightly the analysis in Figure 2. We begin by computing
“initial” leverage as the average of the first three public observations on leverage in event
years O (year of the TPO), 1, and 2. We compute initial values of the corresponding
determinants (size, market-to-book, profitability, and tangibility) in a similar manner.
Averaging helps minimize noise and mitigate the effect of extreme observations in this
smaller sample. We then estimate a regression of initial leverage on the initial values for
the determinants, as well as indicator variables for calendar year and industry as of the
time of the IPO. The calendar year variables help address the differential effect of IPOs in
hot versus cold markets. The residuals from this regression are then used to sort firms

into four unexpected leverage portfolios, as before.
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Figure 4 plots the average actual leverage and 95% confidence interval for each of
the four portfolios in event time, where now event year O is the year of the [PO. We note
the following. First, the regression eliminates any meaningful difference between the
Low and Medium portfolio. Second, primarily because of the reduced number of
observations, the results are somewhat noisier compared to those in Figure 2. Regardless,
the general patterns and implications are quite similar. Differences in leverage across
firms appear to persist for quite some time. More importantly, for book leverage, we see
that these differences persist back prior to the IPO. Firms with high (low) leverage as
private firms, also appear to have high (low) leverage as public firms.

While the evidence is suggestive that firms maintain their relative rankings from
prior to the IPO, we acknowledge the following potential concern. Leverage in the year
prior to the IPO may not be representative of leverage as a private firm, more generally.
That is, in the year prior to the IPO, the decision to go public is most likely known and,
therefore, the capital structure of the firm may have been altered in anticipation of this
change. However, we make two remarks in response to this concern. First, the differences
in leverage across the portfolios in event year -1 are very large: 18% between the Very
High and High portfolios and 12% between the High and Medium portfolios. We believe
that it is unlikely that firms are altering the capital structure by these magnitudes in the
year or two preceding this event. Second, this belief is supported by the evidence in
Kaplan, Sensoy, and Stromberg (2005), who show that other than human capital, the
operations, assets, and investment policy of firms remain very stable from the literal birth

of a firm to several years after the [PO.
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Although data on private firms in the US is limited, the FAME database from
Bureau van Dijk contains data on a significant number of both public and private firms in
the United Kingdom. Rajan and Zingales (1995) argue that, except for differences in the
rights of creditors (driven by differences in bankruptcy laws between the US and the
UK), UK firms operate in an environment that is very similar to that of US firms. We
recognize, however, that other differences across the two countries, sample selection
concerns, and other potential confounding effects limit the extrapolation of any
inferences to US firms. Nonetheless, given the paucity of information on the capital
structures of private firms, we believe the following analysis can provide new insight into
the behavior of capital structures for private firms, as well as provide a robustness check
for our results based on U.S. data.

Figure 5 replicates the analysis in Figure 2 using data on public (Panel A) and
privately held (Panel B) firms from the United Kingdom contained in the FAME database
for the period 1993 — 2002."7 The results illustrate a pattern for the UK firms that is
virtually identical to that for the public US firms in Figure 2. There are relatively large
differences between the average leverage of the unexpected leverage portfolios in the
formation period (event date 0), convergence in average leverage ratios for the portfolios
across time, and significant differences in average leverage across the portfolios persist
throughout the entire period. Additionally, the differences in the patterns of leverage

across public and private UK firms are miniscule. Figure 5 suggests that the remarkable

17 Specifically, we focus only on quoted (i.c.. public) and unquoted (i.c., private) firms with a market
capitalization of at least £700,000 or classified as medium or large by the Companies House. Since market-
to-book is unobserved for private firms, we use the percentage change in sales as a proxy. The remaining
variables in the portfolio formation regressions are the similar to those used for the CRSP-Compustat
sample: the ratio of tangible assets to total assets, the log of total assets deflated by the UK cpi, the ratio of
operating profits to total assets, year dummies, and Fama and French 38 industries dummies.
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stability of leverage ratios documented above for public firms in the US also
characterizes the financing behavior of firms (both public and private) in the UK.

Overall, the findings indicate that differences in firms’ capital structures may be
largely determined prior to the time that they go public. The finding that the general level
of leverage is established prior to the IPO casts further doubt on either market timing or
equity price inertia as explanations for the cross-section of capital structure since both of
these forces are largely irrelevant for private firms. Additionally, it appears that the
significant changes in the distribution of control, the information environment, and the
access to capital markets that accompany the IPO do little to alter the relative costs and

benefits that determine firms’ desired leverage.

6. Conclusion

We examine the dynamic behavior of the cross-section of corporate capital
structures. Our primary result is that differences in leverage across firms are highly
persistent with firms that are initially high (low) levered remaining as such for over 20
years. This result exists even after controlling for firm entry and exit, as well as factors
previously identified by the empirical literature as important determinants of capital
structure.

We then show that this persistence is due to a time invariant firm specific
component in leverage that is responsible for the majority of variation in leverage. This
effect is so dominant that firm fixed effects leverage regressions reveal that over 90% of
the explained sum of squares is attributable to differences in firm specific means, while

between 5% and 8% is attributable to traditional determinants such as firm
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characteristics, industry effects, and macroeconomic factors. Additionally, we find that
the precise treatment of these firm specific effects has a profound impact on estimates of
the adjustment process of leverage and, consequently, our understanding of how capital
structure responds to various shocks.

The theoretical implications of our findings suggest that capital structure is best
characterized by a dynamic tradeoff strategy with costly adjustment, consistent with
several other recent studies. Firms tend to maintain their leverage ratios in relatively
narrow bands by rebalancing their capital structures with their debt policy and, to a lesser
extent, their equity policy. However, our findings are less consistent with the pecking
order, market timing, or equity price inertia as explanations for the cross-section of
capital structure.

The challenge going forward lies in identifying the factors behind the firm
specific effects. To this end, we show that these factors remain relatively stable over long
periods of time, are largely unaffected by the process of going public, and appear to be
present in both private and public firms. We hope to see future research that moves closer

to identifying the economic mechanisms behind these effects.
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Appendix: Variable Definitions

This appendix details the variable construction for analysis of the CRSP-Compustat
sample. All numbers in parentheses refer to the annual Compustat item number.

Total Debt = short term debt (34) + long term debt (9).

Book Leverage = total debt / book assets (6).

Firm Size = log(book assets), where assets are deflated by the GDP-deflator.
Profitability = operating income before depreciation (13) / book assets.

Cash Flow Volatility = the standard deviation of historical operating income requiring at
least three years of data.

Marginal Tax Rate = simulated marginal tax rates obtained from John Graham.

Market Equity = Stock Price (199) * Shares Outstanding (54)

Market Leverage = Total Debt / (Total Debt + Market Equity).

Market-to-Book = (market equity + total debt + preferred stock liquidating value (10)-
deferred taxes and investment tax credits (35)) / book assets.

Collateral = Inventory (3) + net PPE (8) / book assets.

Capital Expenditures = capital expenditures (128) / book assets.

Z-Score = 3.3 * Pre-Tax Income (170) + Sales (12) + 1.4 * Retained Earnings (36) + 1.2
* (Current Assets (4) — Current Liabilities (5)) / book assets.

Tangibility = net PPE / book assets.

R&D / Sales = R&D expenditures (46) / Total Sales (12).

Equity Returns = Monthly compounded annual equity returns from the CRSP monthly

stock price file. “5-Year” denotes monthly compounded equity returns over five years.
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Net Debt Issuance = the change in total debt from year 7-/ to year 7 divided by the end of
year 7-/ total assets. “5-Year” denotes the sum of net debt issuance over five years.

Net Equity Issuance = The split adjusted change in shares outstanding (data25; —
data25.; * (data27.;/ data27;) times the split adjusted average stock price (datal99; +
datal99.; * (data27; / data27.;) dividend by the end of year 7-/ total assets. “S-Year”
denotes the sum of net debt issuance over five years.

Industry Dummies = binary variables corresponding to the Fama and French 38 industry

classification available on Ken French’s website.

36



“(e7dures sty 10} F86T YSnoI ) uoryeurroj oroyirod oty miojred A[uo ued am
‘Ayuenbestiod) s1eak (g 3s€9] 1R I0J 1STX0 01 polmber suiry jo o[duresqns e 10J Jnq ‘A[arpoadsal ‘oFeros] joxIewl pue Jooq IoJ s}Msel IeIuls juasaid
d pwe g speue] (£ymbe jexreur pue jqop (810} JO WINS) s)9sse (€10} O 1G9P [€}0} JO OIjel o} Sk PauNep ST ofelons] (19)IeUI) Jooq 2I9YM ‘() PUR Y
s[eueJ Ul pejuesald aIe oFeless] jexIeW PUE J0O( JOJ SI[NSal oY ], 'S[BAISJUI 20USPYUOD U GG JUesaldal seul] pay[sep SUTPUNOLINS dY T, "INSIY o[} UT SouUl|
PIoq @Y} Urejqo o} ,SUll) JUSAS, SSOIoR Sofelad] afeleAr o) oSelear UaT[}) am ‘€007 O} [LG] WOIJ Iead yoee I10j SUldelsse pue JurlIos sy Sururnrojred
1oy ‘uozuioy o[dures Ino Ul IeoA AIeAd IOJ UO OS pue GeET 01 9.6] Wol Surdeloae pue g 6T Ul Suryios siyj yeador apy “sorjojprod Imoj aseyy Jo yoes
I0J a8eleAs] adelesr o) oynduwod em ‘FEGT O3 GLGT WOIJ Ieak [[oes 10 'Ssorjel ageloAs] IBY) U0 paseq sdnolsd Inoj Ojur SuLIly 110s am GLGT Ul ‘ejdurexs
10 ‘orjojyrod yoee 10j oFerors] adelesr o) oyndurod em siee Ljuemy Jxeu oY) 1o} paxy sorjojpiod oYy Sulp[of ‘oSeleAs] [ENnjoR IBY} UO Pose( SULIY
Suryuer Aq sorjojprod Inoj WLIO] em ‘IeeA IepuL[BD [Des I0J ‘SI jey ], pouled uoryetwiof orfojyrod ay) ST oIz Ieed aleym ‘@WI) JUeA8 UL sor[oJprod Inoj Jo
o3e1on9] aZeI0e oY) sjuesald [eureJ ey '£007-TL6T WO (SULIY [eIdUeul SUTpnoxe) aseqelep yejsnduwo)) /JSY ) paSIeur o1fy Ul suLIy [Te st ofdures o1] T,

SWIL], JUSAG] UI SOI[0J}310J 98eIaAdT [eN}OY JO 98eIaAdT 98elaAy

T aandrg



(s1es)) swi] Juerg

0c 6L 8L LI 9L SI

vl €L ¢l Lo 6 8 L 9 & ¥ € ¢ | 0

(s1es)) swi] JueAg
0¢ 6L 8 ZL 9L SL ¥l €L ¢k LL OL 6 8 L 9 S v € ¢ L 0

\ I S S S S R S 0 .
= =
g 8
ol ol
[ [
b DGT G S-S S e et S S LD NEEPLEEP R b
o Fyo §
o000 m H
OO0 ooa - s B = = o = I 5 ®
Benlg g0 R g0
UBIH A1eA —m G UBIH 1A~ B
UBIH —o- o . ) UBIH —o- o )
WNIPS| el o Y WNIPB| et o roo
MO o MO ey o
L0 L0
Am.HO>~.>.H‘Dmv mOﬂOwa.HO@ ®Wﬁh®>®@ a@vﬁﬁmz HQ ﬁwﬁﬁmﬁ mOﬂOwa.HO@ ®Wﬁh®>®@ a@vﬁﬁmz ”O ﬁwﬁﬁmﬁ
(s1es)) swi] Juerg (s1es)) swi] JueAg
0c 6L 8L ZL 9L SL ¥L €L 2L LL OL 6 8 L 9 ¢ ¥ € T L 0 0c 6L 8L ZL 9L SL ¥L €L 2L LLOL 6 8 L 9 & ¥ € 2 L 0
S S S S S S S S S T S S S ST
m m
o o
o o
= =
[ [
© ©
< <
o o
o o
«Q «Q
o o
UBIH AIoA —m ublH Aiop —m |
UBIH —o- . YBIH —o- alo
WNIPS A i o0 WNIPSIA i 9o
MO e MO e
L0 L0

Am.HO>H.>.H‘Dmv SOIoJ1I0q wmjmh@\r@\H jood ' eued

SOLOJ1Ioq wmjmh@\r@\H jood 'y [eued




‘xtpuaddy o1} ur papraoid ore suonIep o[qeiIes (YoULI] pPue BUIE] Q) SI[elIeA I0JedIPUL AIJSNPUL PUR IeaA IR UOISSOISal
a1} UL papn[oul os[y “AN[Iqidue) pue ‘yooq-oj-jesrewt ‘Aiiqeygold ‘ozIs UL U0 9FeIoAd] JO UOISSaISl [RUOIIDS-SSOID @ WOL S[eNpIsal o) sk paulep sl
o3e1ona] pooadxeun ‘(ojdures sty 10 F86T YSnoIy) uoryetnio} orjojirod oy miojred AJuo weds em ‘ATyuenbesuoo) sreak (7 1se9] 18 I10] IsTXe 03 parmber
sury jo ajduresqns e 10f q ‘A[earyoadsal ‘9FeIaas] jo)IeUI puR J0O( I0] s nsol Ie[ruuls Juaseld (] pue g s[eued ‘(Aymbe joxrew pue 1qap (30} Jo Wms)
s70ssE 2107 03 1G9P [€}07 JO OIYel 91} S Paulap sI oelaad] (19)IeUI) YOO 2I9TM ‘) PUe Y s[eueJ Ul pajussald ore o3eIoA] 1) IeUI PUE OO I0J SS9l
o], "S[BAIS)UI 20USPYUOD 0466 JUaserdal seul] pay[sep SUTPUNOLINS oY, ], "oIN3Y dY Ul SoUI[ P[Oq 9] UIBIqO 0} ST} JUeAd, SSOIoe sefelos] afelose oY)
aSeleAr ULT[] am ‘g00Z O [LG] WOIJ IeaA yoee I0] Surdelsse pue Suriios siyy Sururojied 1oy ‘uozuoy s[dures Ino Ul IesA AIeAs IOJ UO OS pue GGHT O
9,61 wol Suiderese pue g,G] ul 3uryios siyj jeadar oy soljojitod Inoj osayj) Jo yoea I0f aeIons] [enjor ofelor oy} aynduwiod am ‘FEGT 03 GLGT Wol)
Teaf 1DeD I0 'sorjel afeless] pajoadxeun oY) Uo poseq sdnold INoj ojul SWIY 1108 am G)6T Ul ‘ojdurexe 10 ‘orjojirod yoes I10] afeIors] (1oyIeul pire
jooq) Tenjoe oferaae o) andmwiod oM sTeed AYTam) JXoU o1} I0] paxy sofjojiiod oty Surp[oy "(mo[eq peurep) oSelans] pajoadxeun 191} WO poseq SULIT
Suryuer Aq sorjojprod Inoj WLIO] em ‘IeeA IepuL[BD [Des I0J ‘SI jey ], pouled uoryetwiof orfojyrod ay) ST oIz Ieed aleym ‘@WI) JUeA8 UL sor[oJprod Inoj Jo
o3e1on9] aZeI0e oY) sjuesald [eureJ ey '£007-TL6T WO (SULIY [eIdUeul SUTpnoxe) aseqelep yejsnduwo)) /JSY ) paSIeur o1fy Ul suLIy [Te st ofdures o1] T,

SUIL], JUSAT] Ul SOI[0J}10J a8eIaAa pajroadxaun Jo o8eisrsr] odelaAy

g 2andiyg



(s1es)) swi] Juerg

ZL 9L Sl vl €L ¢ LLOL 6 8 L 9 S v € ¢ L 0

0c 6l 8l
P S S R R S 0

(s1es)) swi] JueAg
0¢ 6L 8L I 9L SL ¥l €I

¢l LlL oL 6 8 L 9 ¢ v € ¢ | 0

= =
g 8
[ [
© ©
< <
o o
o o
«Q «Q
o o
UBIH AoA - "N UBIH AoA -~ Beg -
UBIH —o- o ) UBIH —o- o L a0
WNIPS|A e (m] WNIPS|A el |
MO = MO e o
90 L 90
Am.ﬂoxﬁ.?ﬂﬂmv mOﬂOwa.HOAM wmjmh@\r@\H u@vﬁﬁmz ‘—UquQQNQGD HQ ﬁwﬁﬁmﬁ mOﬂOwa.HOAM wmjmh@\r@\H u@vﬁﬁmz ‘—UquQQNQGD HO ﬁwﬁﬁmﬁ
(s1es)) swi] Juerg (s1es)) swi] JueAg
0c 6L 8L ZL 9L SL ¥L €L 2L LL OL 6 8 L 9 ¢ ¥ € T L 0 0c 6L 8L ZL 9L SL ¥L €L 2L LLOL 6 8 L 9 & ¥ € 2 L 0
S S S S S S S S S T S S S ST
m m
o o
o o
= =
. [y [
AT S Sh e . e e S S L 2
Ogep 4 4
O0-o-g g O & &
o . o o
o a rvo
m]
UBIH AIoA —m UBIH AtoA —m B
YBIH —o- ) YBIH —o- o L g0
WNIPS e WNIPS e
MO e MO e
90 90

Am.HO>H.>.H‘Dmv SOI[oJ1I0q wmjmh@\r@\H joodq ,—UQaUQQNQGD -d Teued

SOLJOJ1I0q wmjmh@\r@\H jyooyq ,—UQQUQQNQED 'Y [eued




Figure 3

Financing Behavior of Unexpected Leverage Portfolios in Event Time
The sample is all firms in the merged CRSP/Compustat database (excluding financial firms) from 1971-
2003. Panel A (B) presents the average net debt (net equity) issuance activity scaled by beginning of
period assets for each of four unexpected leverage portfolios. That is, for each calendar year, we form four
portfolios by ranking firms based on their unexpected leverage (defined below). Holding the portfolios
fixed for the next twenty years we compute the average net debt (net equity) issuances scaled by assets
for each portfolio. For example, in 1975 we sort firms into four groups based on the unexpected leverage
ratios. For each year from 1975 to 1994, we compute the average net debt (net equity) issued for each
of these four portfolios. We repeat this sorting in 1976 and averaging from 1976 to 1995 and so on for
every year in our sample horizon. After performing this sorting and averaging for each year from 1971
to 2003, we then average the average net issuances across “event time” to obtain the lines in the figure.
Net debt issued is defined as the change in total debt from period ¢ — 1 to ¢ divided by total assets in
period ¢ — 1. Net equity issued is defined as the split adjusted change in shares outstanding from ¢ — 1
to ¢ times the average share price during the year divided by total assets in period ¢ — 1. Unexpected
leverage is defined as the residuals from a cross-sectional regression of leverage on firm size, profitability,
market-to-book, and tangibility. Also included in the regression are year and industry indicator variables

(38 Fama and French). Variable definitions are provided in the Appendix.
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Table 1

Summary Statistics
The sample is all firms in the merged CRSP/Compustat database (excluding financial firms) from 1971-
2003. Panel A presents variable averages, medians (in brackets) and standard deviations (SD) for the
entire sample and the subsample of firms required to survive for at least 20 years. Panel B presents
variable averages, medians (in brackets) and standard deviations (SD) for the subsample of firms that
had an TPO sometime between 1971 and 2000. Variable definitions are provided in the Appendix.

Panel A: CRSP/Compustat

All Firms Survivors

Variable Mean [Median]  (SD) Mean [Median]  (SD)

Book Leverage 0.26 (0.21) 0.26 (0.18)
[0.24] [0.25]

Market Leverage 0.28 ( 0.25) 0.30 (0.24)
[0.22] [0.27]

Log(Assets) 4.48 ( 2.40) 5.47 (2.18)
[ 4.43] [ 5.45]

Market-to-Book 1.57 (1.84) 1.22 ( 1.16)
[1.00] [0.90]

Profitability 0.05 (0.42) 0.13 (0.13)
[0.12] [0.14]

Tangibility 0.35 (0.25) 0.39 (0.24)
[0.29] [0.33]

Cash Flow Vol 0.10 ( 0.20) 0.07 ( 0.09)
[0.06] [0.05]

Net Equity Issuance 0.15 ( 1.02) 0.04 (0.27)
[0.00] [0.00]

Net Debt Issuance 0.04 ( 0.20) 0.03 (0.14)
[0.00] [0.00]

Obs 243,010 112,084




Panel B: IPO Firms

All Firms Survivors

Variable Mean [Median]  (SD) Mean [Median]  (SD)

Book Leverage 0.23 (0.23) 0.22 (0.21)
[0.17] [0.17]

Market Leverage 0.21 ( 0.25) 0.21 (0.24)
[0.11] [0.12]

Log(Assets) 3.97 ( 1.99) 4.12 ( 2.02)
[3.96] [4.11]

Market-to-Book 1.99 ( 2.08) 1.94 ( 1.99)
[1.30] [1.29]

Profitability 0.01 (0.33) 0.05 (0.29)
[0.10] [0.11]

Tangibility 0.26 (0.22) 0.28 (0.22)
[0.19] [0.21]

Cash Flow Vol 0.16 ( 0.25) 0.15 (0.21)
[0.00] [0.09]

Net Equity Issuance 0.21 (0.67) 0.17 ( 0.55)
[0.01] [0.01]

Net Debt Issuance 0.05 (0.27) 0.04 (0.22)
[0.00] [0.00]

Obs 53,288 25,356




Table 2

The Effect of Initial Leverage on Future Leverage
The sample is all firms in the merged CRSP/Compustat database (excluding financial firms) from 1971-
2003. The table presents parameter estimates from panel regressions of book and market leverage on
several different specifications. Panel A presents results using the entire sample. Panel B presents results
using a subsample of firms required to survive for at least 20 years. All variables are trimmed at the
upper and lower 0.5-percentiles. Variable definitions are provided in the Appendix. Year Fixed Effects
denote whether calendar year fixed effects are included in the specification. t-stats are computed using

standard errors adjusted for clustering (i.e., dependence) at the firm level.

Panel A: Full Sample

Variable Book leverage Market Leverage
Intercept 0.26 0.20 0.20 0.30 0.21 0.21
(167.16) (50.93)  ( 61.96) (148.16) (60.33)  ( 60.77)
Initial Leverage 0.07 0.06 0.04 0.11 0.08 0.06
(39.31)  (36.25) (26.12) (49.79)  (40.78)  ( 30.99)
Log(Assets) . 0.02 0.03 . 0.02 0.03
() (13.27) (1852 () (1314) (18.05)
Market-to-Book . -0.02 -0.01 . -0.07 -0.05
() (-22.60) (-14.90) () (-43.38) (-30.48)
Profitability . -0.02 -0.02 . -0.03 -0.03
() (-14.83) (-14.30) () (-17.61) (-16.80)
Tangibility . 0.04 0.02 . 0.04 0.02
() (25.05) (14.62) () (21.80) (11.83)
Industry Median Leverage . . 0.06 . . 0.09
() () (wmony () () (5007)
Cash Flow Vol . . -0.00 . . -0.01
() () (230 () () (-49)
Dividend Payer . . -0.04 . . -0.05
() () (530 () () (=29
Year Fixed Effects No Yes Yes No Yes Yes
Adj. R? 0.12 0.21 0.31 0.18 0.35 0.44

Obs. 121,350 121,359 121,359 121,350 121,359 121,359




Panel B: Survivor Sample

Variable Book leverage Market Leverage
Intercept 0.25 0.21 0.21 0.31 0.23 0.22
(124.73)  (41.38)  ( 44.46) (108.00) (36.66) ( 39.17)
Initial Leverage 0.06 0.05 0.03 0.09 0.07 0.05
(28.22) (23.77) (17.02) (30.55)  (24.86) ( 18.63)
Log(Assets) . 0.02 0.03 . 0.03 0.03
() (1161) (14.04) () (1242) (1351
Market-to-Book . -0.02 -0.01 . -0.06 -0.05
() (-1247) (-8.10) () (-27.02) (-23.36)
Profitability . -0.03 -0.03 . -0.05 -0.04
(.)  (-15.64) (-15.87) () (-1952) (-10.44)
Tangibility . 0.03 0.02 . 0.04 0.02
() (1611) (8.65) () (1735  (841)
Industry Median Leverage . . 0.06 . . 0.08
() () (s0on () () (3608)
Cash Flow Vol . . -0.01 . . -0.01
() () (292 () () (45
Dividend Payer . . -0.03 . . -0.04
() () (1m0 () () (1909
Year Fixed Effects No Yes Yes No Yes Yes
Adj. R? 0.13 0.24 0.34 0.15 0.38 0.46
Obs. 77812 77,812 77,812 77812 77,812 77,812




Table 3

Unexpected Leverage State Transition Probabilities
The sample is all firms in the merged CRSP/Compustat database (excluding financial firms) from
1971-2003. The table presents the empirical estimates of the 1-Year (Panel A) and 5-Year (Panel B)
probability transition matrices for four unexpected leverage portfolios: Low, Medium, High, and Very
High. Each year cross-sectional regression of leverage on firm size (log assets), profitability (earnings /
assets), market-to-book, and tangibility (tangible assets / assets), and dummy variables corresponding
to Fama and French’s 38 industries is estimated. Using the residuals from these regressions, we sort firms
into the unexpected leverage portfolios (quartiles) each year. Panel A presents the empirical probability
that a firm transitions from quartile i at time ¢ — 1 to quartile j at time ¢. Panel B presents the empirical

probability that a firm transitions from quartile ¢ at time ¢ — 5 to quartile j at time ¢.

Panel A: 1-Year Transition Matrix

Period ¢ State
Period ¢ — 1 State Low Medium High Very High

Low 0.18 0.05 0.01 0.01
Medium 0.05 0.14 0.05 0.01
High 0.01 0.05 0.14 0.05
Very High 0.01 0.01 0.04 0.18

Panel B: 5-Year Transition Matrix

Period ¢ State
Period ¢ — 1 State Low Medium High Very High

Low 0.13 0.06 0.04 0.02
Medium 0.06 0.10 0.07 0.03
High 0.03 0.07 0.11 0.06

Very High 0.02 0.03 0.06 0.12
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