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How and When Do Firms Adjust Their Capital
Structures toward Targets?

SOKU BYOUN*

ABSTRACT

If firms adjust their capital structures toward targets, and if there are adverse se-
lection costs associated with asymmetric information, how and when do firms adjust
their capital structures? We suggest a financing needs-induced adjustment frame-
work to examine the dynamic process by which firms adjust their capital structures.
We find that most adjustments occur when firms have above-target (below-target)
debt with a financial surplus (deficit). These results suggest that firms move toward
the target capital structure when they face a financial deficit/surplus—but not in the
manner hypothesized by the traditional pecking order theory.

PREVIOUS STUDIES HAVE EXPRESSED A NEED for a unified framework that incor-
porates elements of both pecking order and trade-off behavior. For example,
unsatisfied with empirical evidence for both the pecking order theory and
the traditional trade-off theory of capital structure, Fama and French (2005)
conclude:

Thus it is probably time to stop running empirical horse races between
them as stand-alone stories for capital structure. Perhaps it is best to
regard the two models as stable mates with each having elements of truth
that help explain some aspects of financing decisions. (p. 580-581)

Barclay and Smith (2005) also maintain:

Although the pecking order theory is incapable of explaining the full array
of financial policy choices, this does not mean that information costs are
unimportant in corporate decision-making. On the contrary, such costs
will influence corporate financing choices and, along with other costs and
benefits, must be part of a unified theory of corporate financial policy.
(p. 16)

In sum, the two competing theories, which have largely been evaluated in iso-
lation from one another, can and should be viewed as complements. In order to
address this issue, we combine the basic intuition of the pecking order theory
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with the observation that imbalances in cash flows (financial deficits/surpluses)
will likely incur capital structure adjustments.

According to the pecking order theory, adverse selection costs are the domi-
nant factor in capital structure decisions (Myers and Majluf (1984)). However,
Frank and Goyal (2003), Fama and French (2002), and Barclay and Smith (2005)
suggest that adverse selection costs are only one of many factors that firms
take into account when making financing decisions—even when operating un-
der the trade-off theory. The most apparent effect of adverse selection costs is
a firm’s preference for internal funds. Accordingly, in the presence of adverse
selection costs, firms may have target debt levels and still prefer internal funds
over costly external ones (Leary and Roberts (2005) and Strebulaev (2007)).
Indeed, there is evidence that firms have target debt ratios but also prefer in-
ternal financing to external financing (Hovakimian, Opler, and Titman (2001)
and Hovakimian, Hovakimian, and Tehranian (2004)). If, due to significant ad-
verse selection/transaction costs, firms prefer internal funds, capital structure
adjustments will likely occur when firms face imbalances in cash flows (finan-
cial deficits/surpluses). Consistent with this argument is evidence that firms
do not immediately adjust their capital structures in order to offset either the
effects of changes in the market value of equity (Baker and Wurgler (2002)
and Welch (2004)) or the accumulation of earnings and losses (Hovakimian,
Hovakimian, and Tehranian (2004)).

Firms often face financial deficits/surpluses, and these circumstances provide
a convenient time for them to adjust their capital structures with low transac-
tion costs. If the adverse selection/transaction costs are higher for equity than
they are for debt, firms with financial surpluses are more likely to reduce debt
than equity in order to preserve the debt capacity for future financing needs
and to avoid the higher costs of re-issuing equity.! Thus, adjustments toward
a target can be asymmetric in the sense that firms weigh differently positive
and negative deviations of their leverage ratio from a target. Specifically, the
preference to preserve debt capacity for future financing needs will result in a
slower adjustment when the leverage ratio is below target than when it is above
target. We also expect differential adjustment speeds conditional on the pres-
ence of a financial deficit or surplus: Firms are likely to make capital structure
adjustments much more quickly when they face a financial deficit with below-
target debt or a financial surplus with above-target debt than when they face a
financial surplus with below-target debt or a financial deficit with above-target
debt. These dynamics of capital structure adjustments cannot be captured by
a constant adjustment speed as implied by typical partial adjustment models
in previous studies.

We find evidence that supports our predictions. When we estimate the ad-
justment speed conditional on a financial deficit/surplus, we find that the

! Dynamic pecking order models (e.g., Viswanath (1993) and Chang and Dasgupta (2003)) make
similar predictions of firms saving debt capacity for future needs (Lemmon and Zender (2004)
test the predictions). Goldstein, Ju, and Leland (2001) also observe that a firm with current low
leverage preserves the option to increase leverage subsequently.
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adjustment speed is around 33% when firms have above-target debt with a fi-
nancial surplus and about 20% when firms have below-target debt with a finan-
cial deficit, but that the adjustment speed is substantially reduced when firms
have a financial deficit with above-target debt (around 2%) or when they have
a financial surplus with below-target debt (around 5%). Thus, firms make the
most significant adjustments toward the target when they have above-target
debt with a financial surplus. Firms therefore appear to face lower adjustment
costs in reducing debt from the above-target debt level than in issuing debt
with the below-target debt level, or the costs of keeping above-target debt may
be much higher than those of keeping below-target debt.

We also examine a firm’s propensity to devote a financial deficit/surplus to the
capital structure adjustment conditional on the above- and below-target debt
level. If the adjustment occurs when facing a financial deficit/surplus, the ad-
justment should depend upon the firm’s required external financing or available
financial surplus as well as on the distance of the firm’s current debt level from
its target debt level.? Accordingly, we examine how financial deficits/surpluses
are associated with changes in debt conditional on the above- and below-target
debt levels. Consistent with our predictions, the results show that firms with
above-target debt use all of their financial surpluses to pay off debt, whereas
firms with below-target debt retire both debt and equity with their financial
surpluses.

Firms tend to have larger financial deficits than the required increase in debt
in order to adjust toward the target, whereas they tend to have smaller finan-
cial surpluses than the required reduction in debt in order to adjust toward
the target. This could be attributed to the finding of differential adjustment
speeds conditional on financial deficits/surpluses. Accordingly, we re-estimate
the target adjustment model while controlling for the difference between the
deviation from the target and the financial deficit/surplus. Our estimation pro-
duces an adjustment speed of close to 100% when firms have above-target debt
with financial surpluses and an adjustment speed of around 80% when firms
have below-target debt with financial deficits.

Finally, firms with high adjustment costs or financial constraints are more
likely to absorb cash flow shocks internally without resorting to external capital
than are firms with low adjustment costs or fewer financial constraints. Accord-
ingly, we examine how the adjustment coefficients vary with firm characteris-
tics related to adjustment costs and financial constraints. Although the speed
of capital structure adjustment varies with these characteristics, Firms’ capital
structure adjustments are still in accordance with our prediction: Firms lower
above-target debt when they have financial surpluses and increase below-target
debt when facing financial deficits, but they make little adjustment when fac-
ing financial surpluses with below-target debt or financial deficits with above-
target debt. Capital structure adjustments appear to occur in direct response to

2 Under the pecking order framework, Lemmon and Zender (2004) argue that the capital struc-
ture decision should depend upon the firm’s financial deficit and the distance between the firm’s
current debt level and its debt capacity.
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available surpluses, whereas the amount of adjustments we observe in response
to financial deficits appears to reflect endogenous investment decisions.

Examined together, our findings provide prima facie evidence that transac-
tion costs and adverse selection costs associated with information asymmetry
influence corporate capital structure adjustment decisions. Thus, information
with regard to financial deficits/surpluses helps to account for the change in
debt—but not in the manner hypothesized by the traditional pecking order the-
ory. This is important to note because the relationship between the change in
leverage and a financial deficit/surplus is often the basis for testing the pecking
order theory (e.g., Shyam-Sunder and Myers (1999), Fama and French (2002),
Frank and Goyal (2003), and Lemmon and Zender (2004)).

The rest of the paper proceeds as follows: Section I discusses the target ad-
justment model and methodology. Section II describes the data and presents
summary statistics. Section III discusses estimation procedures, results, and
their implications. Section IV provides the estimation results while control-
ling for the difference between the deviation from the target and a financial
deficit/surplus. Section V discusses endogenous financial deficits/surpluses and
their impact on the results. Section VI provides concluding remarks.

I. Methodology

A typical target adjustment can be written as

AD; = [%} Ait — Dy, (1)
it

where AD;; = D;; — D;;_1, [%]th represents the target debt-to-asset ratio for firm
I at time ¢, A;; is total assets for firm i at time ¢, and D;; is total (long-term) debt
for firm i at time ¢. The model’s starting point is a firm’s expected target position
for the end of the current period rather than that at the end of the preceding pe-
riod.? Thus, the right-hand side of equation (1) represents the required change
in debt in order to adjust to the target.

Equation (1) is a special form of the target adjustment model with 100%
adjustment speed. Some studies specify partial adjustment models (see equa-
tion (8)). But these adjustment models are too simple to capture the adjustment
speed that can vary due to the asymmetric information/transaction cost of is-
suing equity versus debt (as suggested by the pecking order theory).*

By dividing both sides of equation (1) by A;; and allowing the differential ad-
justment speed to vary between increasing and decreasing leverage, we specify
the target adjustment model as follows:

ADy
Ay
3 Welch (2004) and Flannery and Rangan (2006) specify models with a similar assumption.
4 Altinkilic and Hansen (2000) find that equity issuing costs are on average 5.38% of the issue

proceeds while debt issuing costs are on average 1.09%. Leary and Roberts (2005) also report
significantly larger equity issuance costs.

= a1 + a2TDE;; D% + a3TDE;;D5"" + ¢, (2)
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where TDE;; = [%]ft _D X;l , thb""e is a dummy variable equal to one if leverage
is above the target (so the adjustment means to reduce debt or raise equity and
move toward the target) and zero otherwise for firm i at time ¢, and Df’fl"w is a
dummy variable equal to one if leverage is below the target (so the adjustment
means to raise debt or repurchase equity and move toward the target) and zero
otherwise for firm i at time ¢. In a frictionless world, firms would completely
adjust their capital structure to the target each period. In this case, we would
observe a; = 0 and ay = a3 = 1. However, in the presence of adjustment costs,
ag and ag are expected to be less than one. Note that the asymmetries in the
adjustment speed possibly reflect a differential cost of issuing debt versus eq-
uity. If the adjustment cost is higher for equity than it is for debt, we expect
ag > asg. We also include the constant term («1) in equation (2) in order to cap-
ture changes in debt due to factors other than the deviation from the target.
For example, firms may change debt in order to fill their financing gap (finan-
cial deficit/surplus) even when the deviation from the target is zero. Thus, the
constant captures the mean tendency of nontarget-adjustment behavior, which
need not be zero.’

A. How Should a Financial Deficit/ Surplus Affect Capital
Structure Adjustment?

In order to examine the adjustment to capital structure in the presence of a
financial deficit or surplus, we measure the financial deficit/surplus using the
following cash flow identity:

OCFit - Iit - AWl‘t = —ADit +DIVlt - AEl‘t. (3)

The first variable on the left-hand side, OCF}, is operating cash flows after
interest and taxes for firm i at time ¢. For firms reporting Compustat format
codes (item 318)% 1 to 3, OCF equals item 123 + item 124 + item 125 + item
126 + item 106 + item 213 + item 217 + item 218. For firms reporting format
code 7, OCF equals item 308 — item 302 — item 303 — item 304 — item 305 +
item 314.7 The second left-hand side variable, I;, is net investment of firm i

5 We would like to thank the referee for suggesting this interpretation.

6When we evaluate the Statement of Cash Flows or Changes in Financial Position for any
company in Compustat, we first consider Format Code (item 318). This is important because the
format code directs us to the data that are available for a particular company. Prior to the adoption
of the Statement of Financial Accounting Standards (SFAS) #95 for U.S. companies and currently
for foreign companies, the format code may have changed from 1 year to the next depending on
the manner in which a company reported its data. Effective for fiscal years ending July 15, 1988,
SFAS #95 required U.S. companies to report the Statement of Cash Flows (format code = 7). Prior
to the adoption of SFAS #95, companies had the option of reporting any one of the following: 1)
Working Capital Statement; 2) Cash Statement by Source and Use of Funds; or 3) Cash Statement
by Activity. These formats were specified beginning in 1971, which is the reason our sample period
begins with this year. (See Compustat manual.)

7 Following Frank and Goyal (2003), we treat missing values that are not reported or combined
with other data items in the definition of OCF as zero.
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at time ¢. For firms reporting format codes 1 to 3, I equals item 128 + item
113 + item 129 + item 219 — item 107 — item 109. For firms reporting format
code 7, I equals item 128 + item 113 + item 129 — item 107 — item 109 —
item 309 — item 310. The third left-hand side variable, AW, is change in net
working capital for firm i from time ¢ — 1 to ¢. For firms reporting format code
1, AW (with current debt included) equals item 236 + item 274 (+ item 301).
For firms reporting format codes 2 and 3, AW equals — item 236 + item 274
(—item 301).8 For firms reporting format code 7, AW equals — item 302 — item
303 — item 304 — item 305 — item 307 + item 274 — item 312 (— item 301).
When long-term debt is used, the change in current debt (item 301) is included
in the net working capital. The right-hand side variables are: AD;;, net long-
term (total) debt issues for firm i from time ¢ — 1 to ¢ which equals item 111 —
item 114 (+ item 301 for format code 1 and — item 301 for other format codes);
DIV, dividend payments of firm i at time ¢, which equals item 127; and AE;;,
net equity issues for firm i from time ¢ — 1 to ¢, which equals item 108 — item
115.
Next, we define financial deficit as

FDit = DIVit + Iit + AWit - OCFl‘t. (4)

Note that from the cash flow identity of equation (3), a negative financial deficit
implies a financial surplus. The financial deficit/surplus must be supplemented
by either debt or equity.’
We now consider the following target adjustment model that interacts with
the financial deficit/surplus dummy variables:
AD;

i _ (ﬁlthurplus + 182Dgeﬁcit) + (ﬂ3Disturplus + ,34Dieﬁ0it)TDEitD?tbove
it

+ (ﬂ5Dsurplus + ,36 Dzeﬁcit)TDEithelow + &ty (5)

it

where D}/ s is a dummy variable equal to one for a financial surplus (the firm

reduces external capital) and zero otherwise for firm i at time ¢, and Dieﬁ “ s
a dummy variable equal to one for a financial deficit (the firm raises external
capital) and zero otherwise for firm i at time ¢.

Equation (5) includes two constants (87 and B2) in order to capture the
nontarget-adjustment behavior when facing a financial surplus or deficit. Given
the pecking order intuition, we expect firms with zero deviations to decrease

8 Changes in current debt (item 301) represent an increase in working capital for format code
1 but a decrease in working capital for other format codes. For format codes 2 and 3, negative
numbers in Changes in Other than Cash and Cash Equivalent (item 236) represent increases in
working capital.

9 Here, the implicit assumption is that the dividend policy and investment decisions are exoge-
nous and independent of the financing decision. Frank and Goyal (2003), Shyam-Sunder and Myers
(1999), and Lemmon and Zender (2004) use the financial deficit/surplus to test the pecking order
theory’s prediction with the same assumption. We address the implications of this assumption for
our results later.
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Table I
Expected Signs and Magnitudes of Adjustment Speeds and
Propensities to Use Debt for Financial Deficits/Surpluses
This table provides expected signs for coefficient estimates on the following regressions:

AD; ! deficit ! deficit
Ai:t _ (/31 Disturp us + ’BzDiteﬁcz ) + (/33thurp us + ﬂ4Diteﬁct )TDEithbove
+ (5 D5 4 pe DI\ TDE, Dbelow 4 g, (5)
AD;
i wo_ (Vl ngove + VZDibldow) + (yleqtbove + V4D£7telow)FDAitD§turPlus
it

+ (yleqtbave + ygDZEZow)FDAitheﬁcw + &3, (6)
where TDE;; is the deviation of the debt ratio from the target ratio for firm i at time ¢
FDA;; is the financial deficit/surplus defined as cash dividend plus net investment plus changes
in working capital minus operating cash flow divided by total book or market value of assets for
firm i at time ¢; thb"”e is a dummy variable equal to one if leverage is above the target (so the
adjustment is to reduce debt to move toward the target) and zero otherwise for firm i at time ¢;
Df’fl"w is a dummy variable equal to one if leverage is below the target (so the adjustment is to
raise debt to move toward the target) and zero otherwise for firm i at time ¢; D;/"” 18 is a dummy
variable equal to one for financial surplus (so the firm reduces external capital) and zero otherwise

for firm i at time ¢;

and D;ieﬁ et

is a dummy variable equal to one for financial deficit (so the firm

raises external capital) and zero otherwise for firm i at time ¢.

Above-Target Debt (Debove — 1)

Below-Target Debt (Dbelow — 1)

Financial Surplus
(Dsurplus =1

Financial Deficit
( Ddeﬁcit =1

Adjustment toward target requires
reducing debt. With a financial
surplus, the adjustment is
expected to be easier:

B3 > 0 and large.

Financial surplus is used to reduce
above-target debt:
y3 > 0 and large.

Adjustment toward target requires
reducing debt. With financial
deficit, it is harder to a reduce
debt:

Ba < B3

With above-target debt, it is harder
to issue debt to meet a financial
deficit:

V5 < V6-

Adjustment toward target requires
raising debt. With a financial
surplus, the adjustment is
expected to be slower:

Bs < Be-

Financial surplus may be used to
reduce both debt and equity:
Y4 < V3.

Adjustment toward target requires
raising debt. With a financial
deficit, the adjustment is expected
to be easier:

Be > 0 and large.

With below-target debt, it is easier to
issue debt to meet a financial
deficit:
ys > 0 and large.

debt when they have financial surpluses and to increase debt when they have
financial deficits (81 < 0 and B2 > 0). Table I provides the expected sign and
relative magnitude of the adjustment coefficient under each circumstance. The
coefficient 83 measures the adjustment speed when firms have a financial sur-
plus with above-target debt and is expected to be positive and highly significant.
When firms have a financial deficit with above-target debt, they have less in-
centive to reduce debt (83 > B4). If firms with below-target debt face a financial
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deficit, they are more likely to issue debt and B¢ is expected to be positive
and highly significant. On the other hand, when firms with below-target debt
face a financial surplus, the adjustment is likely to be slower, ceteris paribus

(Bs < Be)-

B. How Does Deviation from the Target Affect the Debt-Equity Choice?

Shyam-Sunder and Myers (1999) estimate two separate models to test the
pecking order theory against the trade-off theory. Their tests are implemented
by looking at estimated coefficients and statistical power from regressions of
financial deficit and deviations from target on changes in long-term debt. If
firms adjust their capital structures as they offset financial deficits/surpluses
with external capital, then the adjustment speed will depend on the firm’s
required external financing or available financial surplus as well as on the
distance of the firm’s current debt level from its target debt level. Accordingly,
we estimate firms’ propensities to devote financial deficits/surpluses to capital
structure adjustments with the following financial deficit/surplus model:

AD;

" — (lelgztbove 4 )/2letelow) 4 (V3quove 4 V4D§eIOW)FDAitD§urplus
it

it i

+ (s Dgroe + ye DT )FDA D™ + ey, ©6)
where FDA;; = Fzgf. This model allows us to examine how much of financial
deficits/surpluses “go into” debt/equity, conditional on whether debt levels are
above or below target. Table I provides the expected propensity under each
circumstance. We predict that in order to move toward target capital structures,
firms show greater propensities to use financial surpluses to reduce above-
target debt rather than to reduce below-target debt (y3 > y4),1° and to finance
deficits with debt when facing below-target debt rather than above-target debt
(v5 < ve)

C. Estimating Target Debt Ratios

For the models specified above, determining the target debt ratio is the most
difficult task. While we measure the target in several ways, the main results
are based on a regression in which firm and industry characteristics related to
the costs and benefits of operating with various leverage ratios are regressed
on the observed debt ratio

D *
|:Z:|it = A1X + &, (7

’«,

¥ Lemmon and Zender (2004) argue that firms’ “stockpiling” of debt capacity is consistent with
the pecking order theory but not with the trade-off theory. However, under our framework, in which
firms trade off between future issuing costs (including adverse selection costs) and the benefit of
moving toward optimal leverage, firms may retire debt even when they have below-target debt.
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where X is a vector of firm and industry characteristic variables that include
the following:

Med =

Tax =

Ol =

MB =

LnA =

DEP =

FA =

industry median debt ratio (based on two-digit SIC or Fama and
French (2002) industry groupings). According to Frank and Goyal
(2004), the industry median leverage is an important determinant
of a firm’s leverage ratio, acting as a proxy for several factors, in-
cluding intangibility, regulation, stock variance, uniqueness, pur-
chasing manager’s sentiment index, etc.;

marginal tax rate, equal to the statutory tax rate if the firm reports
no net operating loss carryforwards (item 52) with a positive pre-
tax return (item 170) and zero otherwise. The statutory taxes are
48% from 1971 to 1978, 46% from 1979 to 1986, 40% in 1987,
34% from 1988 to 1992, and 35% from 1993 to 2003. Plesko (2003)
shows that this binary measure captures the marginal tax effects;
operating income (item 13) divided by total assets (item 6). A firm
with higher earnings could prefer to operate with either lower or
higher leverage. Lower leverage might occur as higher retained
earnings mechanically reduce leverage, or if the firm limits lever-
age to protect the franchise responsible for producing these high
earnings. Higher leverage might reflect the firm’s ability to meet
debt payments out of its relatively high earnings cash flow;
market-to-book ratio of assets. The market value of assets equals
total assets (item 6) minus total equity (item 216) minus balance
sheet deferred taxes and investment tax credit (item 35) plus the
market value of common equity (price (item 199) times shares
outstanding (item 54)) plus preferred stock liquidating value (item
10, replaced by the redemption value of preferred stock (item 56)
when missing).!! A higher MB is generally taken as a sign of more
attractive future growth options, which a firm tends to protect by
limiting its leverage;

log of total assets (item 6) as a measure of firm size. Larger firms
tend to have more leverage (perhaps because they are more trans-
parent) and lower asset volatility, or naturally sell large enough
debt issues that the fixed costs of public borrowing are not pro-
hibitive;!?

depreciation and amortization (item 14) as a proportion of total
assets. Firms with more depreciation expenses have less need for
the interest deductions associated with debt financing;

fixed assets (item 8) divided by total assets. Firms operating with
greater tangible assets have a higher debt capacity;

H The results do not change when we exclude deferred taxes and investment tax credit or include
convertible debt (item 79) in the definition of book equity (as in Alti (2006) and Kayhan and Titman

(2007)).

12 The results are not affected if size is defined in terms of market value of assets or net sales

(item 12).
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RND = research and development expenditures (item 46) divided by net
sales (item 12). RND can be taken as a proxy for future expected
investment (Fama and French (2002)). They also serve as an ad-
ditional proxy for nondebt tax shields. We set missing values to
Zero;

D _RND = dummy variable that equals one for firms with missing RND and
zero otherwise;
DIV = common stock dividends (item 127) divided by total assets. DIV
controls for possible trade-off between debt and dividends in re-
ducing agency costs of free cash flow (Fama and French (2002));
and
AZ = Altman’s Z-score modified by MacKie-Mason (1990): (3.3EBIT
(item 178) + sales (item 12) + 1.4 retained earnings (item 36) +
1.2 working capital (item 4 — item 5)) divided by total assets.
Altman’s Z-score measures the ex ante probability of distress
(Graham (1996, 2000)).

Our primary target measure is the fitted value from the cross-sectional regres-
sion specified by equation (7). We use it as the basis to tabulate the results.!3
Unless firms as a whole are systematically under- or overlevered relative to
their targets, and as long as there are no omitted variables, the fitted value
from regression (7) should provide a reasonable estimate for the target. How-
ever, this approach is based on the assumption that the adjustment is perfect
(i.e., a firm’s observed debt ratio is always equal to its target ratio), whereas
equation (5) assumes that the firm makes partial adjustments toward the tar-
get due to adjustment costs. In order to provide some robustness results, we
also consider the following model based on the assumption of a constant partial
adjustment speed:!*

D D
7], -exesa-n3], “”

II. Data

The initial sample consists of all available U.S. firms from the annual Compu-
stat files for the period of 1971 to 2003. Following previous studies, we exclude
financial firms and regulated utilities from the sample.!® We also require firms

13 When we try lagged variables for X, the results are similar. Using the concurrent variables
allows us to include more observations.

4 Flannery and Rangan (2006) and Lemmon, Roberts, and Zender (2006) use a similar
specification.

15 Financial firms are represented by SIC codes 6000-6799 and utilities by SIC codes 4800-4999.
These firms have very different capital structures and their financing decisions may not convey the
same information as nonfinancial and nonregulated firms. For example, a relatively high leverage
ratio is normal for financial firms, but the same high leverage ratio for nonfinancial firms may
indicate possible financial distress.
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to have positive total assets, book and market value of equity, and net sales.
These variables are used to deflate other variables and the results become dif-
ficult to interpret when they have nonpositive values. Accordingly, about 8% of
firm-year observations in the sample are dropped because of nonpositive total
assets, book and market value of equity, or net sales.

While Shyam-Sunder and Myers (1999) and Myers (1984) argue that there
are rational reasons for managers to specify debt targets in terms of book val-
ues, Titman and Wessels (1988) and Welch (2004) are inclined toward the use
of market values to measure debt levels. Accordingly, we estimate the models
using total (item 9 + item 34) and long-term (item 9 + item 44) debt ratios mea-
sured with both book and market value of total assets (as previously defined).

Table II presents summary statistics on the book value of assets, the market
value of assets, the long-term debt ratio, and the total debt ratio relative to both
book and market value of assets for the years 1973, 1983, 1993, and 2003 as
well as the full sample of 118,731 firm-year observations. Overall, the average
total debt-to-book (market) asset ratio is 0.2308 (0.2046) and the average long-
term debt-to-book (market) asset ratio is 0.1923 (0.1706). The debt ratio tends
to be lower in later years than in earlier years.

Table III reports summary statistics for financial deficits, net debt issues, and
equity issues. During the sample period, firms issue more equity than debt—
especially in later years.!® The minimum and maximum numbers show the
existence of extreme values. Since we divide all the variables by the book (or
market) value of total assets, small asset values create these extreme variables.
Accordingly, in the next section we test for influential variables and estimate
the models with the winsorization of the ratios or minimum requirements of
book and market asset values.

ITI. Estimation and Results

We first measure the target based on the specification given in equation (7).
With the requirement of nonmissing observations and the winsorization at the
1st and/or 99th percentiles for the variables used, the sample size is reduced
to 100,339 firm-year observations.!” The mean and the standard deviation of
parameter estimates from the yearly regressions are reported in Table IV. The
estimation results show that the industry median debt ratio (Med)!® positively
affects firms’ debt ratios, which is consistent with the results in Frank and
Goyal (2004). The marginal tax rate (Tax) has a negative effect on leverage.
All other parameter estimates, including the negative coefficient estimates on

16 Note that the amount of financial deficit and net external financing (net debt issues plus net
equity issues) are matched up to three decimal points due to rounding errors.

1"We winsorize all the variables deflated by total assets at the 1st and 99th percentiles except
for dividend (DIV) and R&D (RND), which are winsorized only at the 99th percentile because many
firms have a value of zero for these variables. We also try minimum requirements (e.g., $3 million
and $10 million) for assets and estimate the models; the results are not materially different.

18 We obtain Med based on the two-digit SIC, but the results are similar when it is based on
Fama and French (2002) industry classification.
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Table II
Summary Statistics for Asset Value and the Debt Ratio

The sample consists of 118,731 firm-year observations from the 1971 to 2003 Annual Industrial
Compustat files, excluding financial and regulated firms. Book and market values of assets are in $
millions. The market value is the total assets minus book value of equity minus deferred taxes and
investment tax credit plus market value of common equity (number of shares outstanding times
closing price on the fiscal-year’s ending date) plus preferred stock liquidating value.

Standard
N Mean Minimum  Median Maximum Deviation
Book value of total assets
1973 2,796 274.39 1.29 47.79 25,079.50 1,050.91
1983 3,572 589.40 0.15 50.70 62,963.00 2,691.68
1993 3,830 1,211.12 0.73 81.96 251,506.00 7,315.71
2003 4,143 2,737.17 0.27 202.72 647,483.00 16,411.69
1971-2003 118,731 1,091.22 0.05 76.42 647,483.00 7,5615.83
Market value of total assets
1973 2,796 336.84 0.79 4751 31,356.89 1,324.78
1983 3,672 689.25 0.45 71.06 87,819.45 2,984.50
1993 3,830 1,748.67 0.82 132.50 310,099.65 9,027.92
2003 4,143 4,537.85 0.48 363.46 867,411.46 23,550.67
1971-2003 118,731 1,722.06 0.04 102.02 1,825,102.63 13,028.68
Total debt/Book value of total assets
1973 2,796 0.2592 0 0.2551 0.8732 0.1655
1983 3,572 0.2335 0 0.2084 0.9164 0.1796
1993 3,830 0.2051 0 0.1782 0.8748 0.1779
2003 4,143 0.1834 0 0.1471 0.9125 0.1814
1971-2003 118,731 0.2308 0 0.2133 0.9718 0.1844
Total debt/Market value of total assets
1973 2,796 0.2798 0 0.2704 0.9388 0.1932
1983 3,672 0.1938 0 0.1553 0.8988 0.1703
1993 3,830 0.1557 0 0.1104 0.9149 0.1586
2003 4,143 0.1373 0 0.0797 0.9038 0.1610
1971-2003 118,731 0.2046 0 0.1641 0.9514 0.1864
Long-term debt/Book value of total assets
1973 2,796 0.2079 0 0.1947 0.8732 0.1565
1983 3,572 0.1945 0 0.1630 0.9164 0.1680
1993 3,830 0.1720 0 0.1321 0.8562 0.1692
2003 4,143 0.1625 0 0.1143 0.8990 0.1738
1971-2003 118,731 0.1923 0 0.1635 0.9718 0.1739
Long-term debt/Market value of total assets
1973 2,796 0.2243 0 0.2016 0.9388 0.1776
1983 3,672 0.1631 0 0.1217 0.8988 0.1575
1993 3,830 0.1314 0 0.0811 0.9147 0.1479
2003 4,143 0.1214 0 0.0643 0.8963 0.1504
1971-2003 118,731 0.1706 0 0.1247 0.9442 0.1717

operating income (OI) and cash dividend (DIV), are consistent with previous
results.

We measure the target leverage ratio each year by the fitted value from
the yearly cross-sectional regression specified by equation (7) and report the
results in the following tables based on this target measure. We also check
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Financing Deficit and Net Debt and Equity Issues as a Fraction

of Total Book Assets

The sample consists of 118,731 firm-year observations from the 1971 to 2003 Annual Industrial
Compustat files, excluding financial and regulated firms. Book and market values of assets are in
$ millions. The market value is the total assets minus book value of equity minus deferred taxes
and investment tax credit plus market value of common equity plus preferred stock liquidating
value. The financial deficit is defined as cash dividend plus net investment plus change in working

capital (with or without current debt) minus operating cash flow.

Standard
N Mean Minimum Median Maximum Deviation
Financial deficit (with current debt included)
1973 2,796 0.0245 —1.5792 0.0018 0.6813 0.0909
1983 3,572 0.0529 -1.0917 0.0024 3.1634 0.1763
1993 3,830 0.0562 —3.0369 0.0058 2.6404 0.1984
2003 4,143 0.0440 —2.9142 0.0005 2.9884 0.2068
1971-2003 118,731 0.0443 —5.5567 0.0037 6.2798 0.1829
Financial deficit (with current debt excluded)
1973 2,796 0.0110 —-1.5792 —0.0007 0.8013 0.1114
1983 3,672 0.0534 —-1.2214 0.0052 3.1634 0.1976
1993 3,830 0.0545 —6.4608 0.0038 2.5957 0.2263
2003 4,143 0.0461 —2.9142 0.0011 2.3466 0.2082
1971-2003 118,731 0.0428 —8.9967 0.0024 16.7263 0.1978
Net total debt issues
1973 2,796 0.0227 —0.7862 0.0000 0.6584 0.0762
1983 3,572 0.0053 —0.8792 —0.0016 0.6141 0.0997
1993 3,830 0.0026 —3.0369 —0.0007 0.8427 0.1085
2003 4,143 —0.0016 —2.9142 —0.0012 2.5016 0.1169
1971-2003 118,731 0.0123 —5.5423 0.0000 3.0568 0.1174
Net long-term debt issues
1973 2,796 0.0093 —0.7862 —0.0010 0.8013 0.0997
1983 3,672 0.0057 —1.3967 —0.0016 1.2522 0.1318
1993 3,830 0.0008 —6.4608 —0.0009 0.7733 0.1525
2003 4,143 0.0005 —2.9142 —0.0004 1.8894 0.1198
1971-2003 118,731 0.0108 —11.0413 0.0000 16.7181 0.1401
Net equity issues
1973 2,796 0.0018 —1.5792 0.0000 0.6705 0.0518
1983 3,572 0.0476 —1.0475 0.0008 3.2441 0.1491
1993 3,830 0.0536 -0.5915 0.0015 2.6093 0.1714
2003 4,143 0.0456 -0.7913 0.0020 2.3466 0.1689
1971-2003 118,731 0.0320 —1.8846 0.0001 4.0442 0.1448
Net external financing (net debt issues + net equity issues)
1973 2,796 0.0245 —-1.5792 0.0018 0.6813 0.0909
1983 3,672 0.0528 —1.0917 0.0024 3.1634 0.1762
1993 3,830 0.0562 -3.0369 0.0058 2.6404 0.1983
2003 4,143 0.0440 —2.9142 0.0005 2.9884 0.2067
1971-2003 118,731 0.0443 —5.5567 0.0037 4.0310 0.1820

the robustness of the results with alternative target measures (not reported),
including the one based on equation (8). In order to estimate equation (8), we
need to address the issue of the serial correlation between the lagged dependent
variable and the error term (Baltagi (2001) and Wooldridge (2002)). Flannery
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and Rangan (2006) experiment with various approaches to address this issue
and suggest an instrumental variables approach. Following their suggestion,
we use a fitted value from a regression of the lagged dependent variable on the
second-lagged book-value debt ratio (if the dependent variable is market-value
debt ratio and vice versa) and X;_» as an instrument for the lagged dependent
variable.'®2? Flannery and Rangan (2006) and Lemmon, Roberts, and Zender
(2006) show that firm fixed effects significantly contribute to the variation
in target debt ratios. Accordingly, we estimate the entire panel with firm fixed
effects. We then obtain X ;;_; from the coefficient estimates of equation (8) and
use it as the target ratio.?! Even though the results based on this target proxy
lead to the same conclusion, since our specification is not based on a constant
partial adjustment speed, this specification does not fully address the issue
that firms are not always at their targets. We also try the historical average
and industry median as target proxies. It is important to note that our results
are robust to alternative target proxies.

Table V reports the ordinary least squares (OLS) estimation results for the
target adjustment model specified by equation (2). We also present results from
a simple regression without allowing for the asymmetric adjustment. Panel A
shows the estimates of the regressions for book-value debt ratios and Panel B
shows the estimates for market-value debt ratios. In Panel A, the adjustment
coefficient estimates from the simple regression are 0.2258 for total debt and
0.2217 for long-term debt. When we allow for differential speeds of adjustment,
the estimated coefficients for above-target debt ratios become 0.2784 for total
debt and 0.2507 for long-term debt, while the estimates for below-target debt
ratios are 0.1936 for total debt and 0.1772 for long-term debt. The differences
in the estimates are highly significant as indicated by F-test p-values. The
significant differences in adjustment speeds between above-target and below-
target ratios suggest that the adjustment is much slower when the debt ratio
is below the target. Similar results obtain with the market value debt ratios
in Panel B, except that the difference in adjustment speeds when facing below-
and above-target debt ratios is more profound.

As noted above, the unobserved firm fixed effects are important in explain-
ing the leverage ratio. The typical fixed effects model assumes that the er-
ror term, conditional on the firm effects, is uncorrelated. However, the effects
of unobserved variables are likely to vary systematically across firms and
over time, which may bias the coefficient estimates as well as standard er-
rors (Petersen (2005)). We first run unreported fixed effects regressions and
find evidence for the presence of autocorrelation. Accordingly, we estimate the

19 Note that this estimation procedure requires a minimum of three consecutive years of data.
Accordingly, the sample size is reduced to 71,146 firm-year observations.

20'We also try alternative instruments for the lagged dependent variable, such as the lagged
industry median and the second-lagged dependent variable. We find that the coefficient estimates
vary with different choices of instrument. R

21 The fitted value from the fixed effects regression, [%]i, = (ﬁ)X i1+ (ltﬂ)[g]it_l, provides
the “predicted” debt ratio. We also try the predicted debt ratio as a proxy for the target ratio in our
model. The results are similar.
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Table V

Ordinary Least Squares (OLS) Estimation Results of the Target Adjustment Models
The sample consists of 100,339 firm-year observations for equation (2) with relevant Compustat
data from 1972 to 2003. The dependent variable is change in total (long-term) debt (ATD (ALD))
divided by book (market) value of assets (BA (MA)). The target debt level is estimated by the pre-
dicted value from a cross-sectional regression each year, where the total/long-term debt divided by
book/market value of assets is regressed on the following variables: industry median debt ratio;
marginal tax rate; operating income divided by assets; market-to-book ratio of assets; log of book
value of assets; depreciation and amortization divided by assets; fixed assets divided by assets;
research and development (R&D) expenditures divided by assets; a dummy variable for missing
R&D; cash dividends divided by assets; and Altman’s Z-score. TDE represents the deviation of
the total (long-term) debt-to-asset (book (market)) ratio from its target. D@bove (Dbelow) jg 3 dummy
variable equal to one if TDE is negative (nonnegative) and zero otherwise. In Panel A, all variables
are scaled by the book value of total assets (BA). In Panel B, all variables are scaled by the market
value of assets (MA). Numbers in parentheses are ¢-values. F-test p-value for difference is for the
null hypothesis that the parameter estimates for above- and below-target deviations are equal.

Panel A: Variables Are Scaled by Book Value of Assets (BA)

Dependent Variable ATD/BA ATD/BA ALD/BA ALD/BA
Constant 0.0102 0.0137 0.0088 0.0131
(33.53) (29.17) (25.79) (24.67)
TDE 0.2258 0.2217
(124.95) (100.36)
TDE.D@bove 0.2784 0.2507
(84.84) (71.41)
TDE.Dbelow 0.1936 0.1772
(51.87) (37.43)
Adjusted-R? 0.1312 0.1320 0.0888 0.0898
F-test p-value for difference 0.0001 0.0001

Panel B: Variables Are Scaled by Market Value of Assets (MA)

Dependent Variable ATD/MA ATD/MA ALD/MA ALD/MA
Constant 0.0073 0.0117 0.0064 0.0111
(28.83) (30.40) (21.48) (24.86)
TDE 0.2157 0.2147
(130.64) (101.28)
TDE.Dabove 0.2765 0.2507
(94.16) (75.86)
TDE. Dbelow 0.1603 0.1488
(49.79) (35.58)
Adjusted-R2 0.1417 0.1436 0.0903 0.0921
F-test p-value for difference 0.0001 0.0001

mixed effects model (MEM), which allows for a cross-sectional heteroskedas-
tic and time-wise autoregressive covariance as well as firm and year fixed
effects.?? We simultaneously estimate the fixed effects and random effects

22 The dependence among the repeated observations for the same firm in the panel can lead to
specific covariance/correlation structures of error. Petersen (2005) suggests “consulting the data”
to determine the form of dependence in the panel data. We consider several covariance structures
and choose one with AR(1) autocorrelation and cross-sectional heteroskedasticity based on the
Akaike information criterion (AIC) and the Schwarz-Bayesian criterion (SBC). In order to check
the robustness of our results, we also estimate the models with the Fama and MacBeth (1973)
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Table VI
Mixed Effects Model (MEM) Estimation Results of the Target
Adjustment Models

The sample consists of 100,339 firm-year observations for equation (2) with relevant Compustat
data from 1972 to 2003. The dependent variable is change in total (long-term) debt (ATD (ALD))
divided by book (market) value of assets (BA (MA)). The target debt level is estimated by the
predicted value from a cross-sectional regression each year, where the total/long-term debt divided
by book (market) value of assets is regressed on the following variables: industry median debt ratio;
marginal tax rate; operating income divided by assets; market-to-book ratio of assets; log of book
value of assets; depreciation and amortization divided by assets; fixed assets divided by assets;
research and development (R&D) expenditures divided by assets; a dummy variable for missing
R&D; cash dividends divided by assets; and Altman’s Z-score. TDE represents the deviation of
the total (long-term) debt-to-asset book (market) ratio from its target. Deove (Dbelow) ig a dummy
variable equal to one if TDE is negative (nonnegative) and zero otherwise. In Panel A, all variables
are scaled by the book value of total assets (BA). In Panel B, all variables are scaled by the market
value of assets (MA). Numbers in parentheses are ¢-values.

Panel A: Variables Are Scaled by Book Value of Assets (BA)

Dependent Variable ATD/BA ATD/BA ALD/BA ALD/BA
TDE 0.3947 0.2396
(174.78) (129.70)
TDE. Dabove 0.4441 0.2661
(123.94) (92.43)
TDE.Dbelow 0.2963 0.1908
(66.19) (48.47)
Adjusted-R2 0.2063 0.2068 0.1512 0.1517

Panel B: Variables Are Scaled by Market Value of Assets (MA)

Dependent Variable ATD/MA ATD/MA ALD/MA ALD/MA
TDE 0.3227 0.2175
(160.44) (131.50)
TDE. D*bove 0.3846 0.2519
(122.32) (100.25)
TDE.Dbelow 0.2163 0.1547
(52.78) (44.12)
Adjusted-R2 0.2051 0.2062 0.1432 0.1446

(covariance components) using the restricted maximum likelihood (REML)
method.?3

Table VI reports the MEM estimation results. Panels A and B show the
estimates for book-value debt ratios and market-value debt ratios, respectively.

approach, in which the coefficients are estimated by the averages from year-over-year cross-
sectional regressions and the time-series standard errors of the estimated coefficients are used
to draw inferences. The overall results lead to the same conclusions.

23 This procedure is performed using PROC MIXED from the SAS System. We also estimate the
mixed effects models using the two-step procedure specified in Goldstein (1995). Specifically, we
first estimate the covariance structure by maximizing the marginal likelihood of the residuals from
a least squares fit of the model, and then estimate the fixed effects model by maximum likelihood
(assuming that the covariance structure is known), which amounts to fitting by the generalized
least squares (GLS). The results are similar to those we report.
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Compared with the results from the OLS estimation, the magnitude and signifi-
cance of the MEM-estimated target adjustment coefficients are considerably in-
creased. Flannery and Rangan (2006) also find significantly higher adjustment
speeds when they use the fixed effects model compared to the OLS. Regard-
less of the leverage ratio used, the adjustment speeds are significantly faster
when facing above-target debt than when facing below-target debt.?* Thus, our
results suggest that the adjustment is not only partial but also asymmetric.

We now estimate equations (5) and (6) by the MEM approach and report the
estimation results in Table VII. The estimation results are similar whether
the debt ratio is defined by book or market value. For the target adjustment
model in Panel A, the significant and positive (negative) coefficient estimates
on Ddeficit(Dswplus) suggest that firms facing a financial deficit (surplus) tend
to increase (decrease) debt regardless of the level of debt. The coefficient es-
timates on the above-target debt with a financial surplus Ds¥P/us TDE D®bove
are between 0.2916 and 0.3162, while the coefficient estimates for the above-
target debt with a financial deficit D%/ TDE.D° are significantly smaller
(between —0.0240 and 0.0518). These results suggest that firms with above-
target debt are much more likely to reduce debt when they face a financial
surplus than when they face a financial deficit. Conversely, the coefficient es-
timates on the below-target debt with financial surplus D*¥P®s TDE Dblow gre
between 0.0166 and 0.0892, which are significantly smaller than the coefficient
estimates on the below-target debt with financial deficit D% TDE D%"® (be-
tween 0.2387 and 0.2696). These results suggest that firms with below-target
debt issue more debt as a proportion of total assets when they face a financial
deficit than when they face a financial surplus.

Panel B shows the estimation results of equation (6). A preliminary analy-
sis reveals that the average distance of the debt ratio from the target ratio is
greater (in absolute value) than the average financial surplus for firms with an
above-target debt ratio, while the average deviation of the debt ratio from the
target ratio is smaller than the average financial deficit for firms with a below-
target debt ratio. Thus, firms with above-target debt ratios would, on average,
still have above-target debt even if they retired debt with all their surpluses,
whereas firms with below-target debt ratios would, on average, have above-
target debt if they completely financed their deficits with debt. Thus, firms with
financial surpluses and above-target debt are likely to use most of these finan-
cial surpluses to lower their debt, while firms with financial deficits and below-
target debt are likely to use some combination of debt and equity if they are to
adjust to a target debt ratio. Consistent with this observation, the coefficient
estimates on the financial surplus with above-target debt D¢ FDA Dspius
are close to one for all regressions, suggesting that firms with above-target debt
and financial surpluses are using their entire financial surpluses to pay off debt.
When firms face below-target debt with financial surpluses, the retirement of

24 We perform ¢-tests for the null hypothesis of equal adjustment speed for below-target and
above-target deviations. All the test statistics are significant at the lower than 0.01 level and we
reject the null hypothesis.
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Table VII
Mixed Effects Model (MEM) Estimation of Target Adjustment Model
and Financial Deficit-Surplus Model

The sample consists of 100,339 firm-year observations for equation (5) and equation (6) with rele-
vant Compustat data from 1972 to 2003. The dependent variable is change in total (long-term) debt
(ATD (ALD)) divided by book (market) value of assets (BA (MA)). The target debt level is estimated
by the predicted value from a cross-sectional regression each year, where the total/long-term debt
divided by book/market value of assets is regressed on the following variables: industry median
debt ratio; marginal tax rate; operating income divided by assets; market-to-book ratio of assets;
log of book value of assets; depreciation and amortization divided by assets; fixed assets divided
by assets; research and development (R&D) expenditures divided by assets; a dummy variable for
missing R&D; cash dividends divided by assets; and Altman’s Z-score. TDE represents the devi-
ation of the total (long-term) debt-to-asset book (market) ratio from its target. FDA is financing
deficit defined as cash dividend plus net investment plus changes in working capital minus oper-
ating cash flow divided by book/market value of assets. Changes in working capital are adjusted,
including the change in current debt when the change in long-term debt is the dependent variable.
Dswplus (pdeficity i 5 dummy variable equal to one if TDE is negative (nonnegative) and zero oth-
erwise. Dbove (Dbelow) js 3 dummy variable equal to one if FDA is negative (nonnegative) and zero
otherwise. In Panel A, all variables are scaled by the book value of total assets (BA). In Panel B,
all variables are scaled by the market value of assets (MA). Numbers in parentheses are ¢-values.

Panel A: Target Adjustment Model (equation (5))

ATD/BA ATD/MA ALD/BA ALD/MA

Dsurplus —0.0224 —0.0194 —0.0278 —0.0206
(—37.81) (—39.39) (—41.40) (—37.02)

Ddeficit 0.0393 0.0277 0.0453 0.0282
(69.86) (59.57) (68.79) (52.41)

Dsurplus TDE, pabove 0.3005 0.2916 0.3034 0.3162
(92.00) (104.22) (79.21) (93.00)

Ddeficit DR, pabove 0.0518 —0.0186 0.0195 —0.0240
(11.58) (—4.43) (3.41) (—4.09)

Dswplus TDE. pbelow 0.0892 0.0647 0.0168 0.0166
(16.56) (13.43) (2.52) (2.75)

Ddeficit TR, pbelow 0.2429 0.2580 0.2387 0.2696
(58.34) (66.55) (43.51) (57.97)

Adjusted-R2 0.3333 0.3515 0.2941 0.3045

Panel B: Financial Deficit-Surplus Model (equation (6))

ATD/BA ATD/MA ALD/BA ALD/MA

Dabove 0.0013 —0.0032 —0.0014 —0.0043
(2.97) (~11.25) (—2.99) (~14.22)

Dbelow 0.0151 —0.0001 0.0145 0.0003
(39.48) (—0.87) (37.65) (1.31)

Dabove FDA Dsurplus 0.9733 0.9378 0.9825 0.9461
(206.63) (295.55 (213.36) (308.25)

Dbelow FDA psurplus 0.5102 0.4288 0.7009 0.6889
(61.42) (71.58) (131.18) (170.24)

Dabove FDA pdeficit 0.3562 0.4672 0.4071 0.4847
(90.75) (177.06) (109.82) (316.12)

Dbelow FDA. pdeficit 0.3935 0.6339 0.4488 0.6892
(177.94) (297.50) (188.42) (223.11)

Adjusted-R? 0.5374 0.7310 0.5793 0.7708




3088 The Journal of Finance

debt is substantially reduced, as shown by the significantly smaller coefficient
estimates for D FDA .D**Ps (0.5102 (0.4288) for the total book (market)
debt ratio and 0.7009 (0.6889) for the long-term book (market) debt ratio). How-
ever, these estimates suggest that firms with below-target debt still retire debt
(especially long-term debt) with their financial surpluses. The estimated coef-
ficients on D?%°v¢ FDA D%fiit are positive and significant (0.3562 (0.4672) for
the total book (market) debt ratio and 0.4071 (0.4847) for the long-term book
(market) debt ratio), which suggests that firms with above-target debt issue
both debt and equity in order to finance their financial deficit. The coefficient
estimates on D%?/ow FDA D%/t (0.3936 (0.6339) for the total book (market) debt
ratio and 0.4488 (0.6892) for the long-term book (market) debt ratio) are signif-
icantly greater than those on D% FDA D%fci (0.3562 (0.4672) for the total
book (market) debt ratio and 0.4071 (0.4847) for the long-term book (market)
debt ratio), which implies that firms are more likely to use debt in order to
finance a financial deficit when they have below-target debt than when they
have above-target debt.

In sum, the results in Table VII provide evidence that firms issue debt in
order to finance their financial deficit when they have below-target debt and
issue much less debt when they have above-target debt (generally consistent
with the trade-off theory). Of interest is the finding that firms use their entire
financial surpluses to reduce debt when they face above-target debt but are
much more reluctant to repurchase equity—even when they have below-target
debt. These results suggest that the most significant capital structure adjust-
ment occurs when a firm faces a financial surplus with above-target debt. Our
results contrast with Kayhan and Titman (2007), who conclude that the finan-
cial deficit has a much stronger effect on capital structure when it is positive
(i.e., when firms are raising capital) than when it is negative (i.e., when firms
are paying out capital). By balancing the future financing needs and the costs
of repurchasing and re-issuing equity, firms appear to deviate from the tar-
get capital structure, lowering their debt when they have financial surpluses
(despite having below-target debt). This is consistent with Fama and French
(2002), who argue that firms with large expected investments maintain low-risk
debt capacity in order to avoid either forgoing future investments or financing
them with risky securities. Viswanath (1993) and Lemmon and Zender (2004)
also note firms’ debt capacity “savings” behavior for future financing needs.
Goldstein, Ju, and Leland (2001) observe that a firm with low leverage has
the option to increase leverage. Alternatively, firms are more sensitive to high
debt relative to low debt either because the costs of high debt dominate the
benefits or because managers prefer keeping debt levels low.?? Adjusted-R2s in
Table VII obtained from separate OLS estimations of the models are on aver-
age twice those reported in Table V, suggesting that firms’ capital structure

% Lewellen (2003) argues that stock-based compensation exposes managers to firm-specific risk
and gives them an incentive to keep debt levels low. Jung, Kim, and Stulz (1996) find evidence
consistent with managerial discretion, causing some firms to issue equity when they should be
issuing debt. Berger, Ofek, and Yermack (1997) find that managers prefer to use debt conservatively.
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decisions are better explained by concurrent consideration of the target debt
ratio and external capital needs.

IV. Accounting for Excess Financial Deficit over Distance
from Target

As noted earlier, the average deviation of debt from the target (the desired
change) is greater than the average financial surplus (the available change)
for firms with above-target debt while it is smaller than the average financial
deficit for firms with below-target debt. If a firm adjusts its capital structure
when facing a financial deficit/surplus (FDA), the mismatch between the devia-
tion from the target and the financial deficit/surplus could result in asymmetric
adjustment speeds. For example, if the deviation from the target is 0.1 while
the deficit 0.15, the change in debt includes not only the adjustment induced by
the deviation from the target but also that which is induced by the additional
financial deficit. Note the following:

FDA, = TDE;, + (FDA;; — TDE;;) = TDE;, + DIF;, D&%’ + DIF;; D> (9)

where DIF;; = FDA;; — TDE;; measures the excess financial deficit/surplus,
DY df is a dummy variable equal to one if there is excess financial deficit
(DIF;; > 0) and zero otherwise, and fode" is a dummy variable equal to one
if there is excess deviation from the target (DIF;; < 0) and zero otherwise.
Based on equation (9), we re-specify the target adjustment model from equa-
tion (6) while controlling for the difference between the financial deficit/surplus

and the deviation from the target as follows:2®

AD;,

A.t ('BfDabove _{_IB*Dbelow) (IB;:DSWPZMS + /34 deﬁClt)TDE Dabove

(IB*Dsurplus + ﬂ6 deﬁClt)TDE Dbelow
(‘B*Dsurplulec;bove + 'B*DSWPZUS Dbelow + ﬁ*DdeﬁCltDbelow )DIF Dexdev

i

(‘310 surplusDabove +,311 deﬁC”Dabove + ,31 deﬁcztDbglow)DIF Dexdef
+ &;¢. (10)

In this specification, 8§ to 8§ measure the adjustment speeds after controlling
for the excess financial deficit/surplus. The interaction variables associated
with coefficients % and Bis account for the excess of a financial surplus and
deficit, respectively, over the deviation from the target. If firms issue debt in
order to finance the excess deficit or if they reduce debt with the excess finan-
cial surplus, both coefficients are expected to be positive. The coefficients B3
and Bfp measure adjustments induced by the deviation from the target in ex-
cess of any existing financial deficit/surplus. Other variables associated with

% Note that Dj" Dete(Dy™"* D) implies a consistently positive (negative) DIF;, and does
not interact with D& ( Dé;;cdef).
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the coefficients 8§ and B{; account for adjustments in the cases of financial
surpluses with below-target debt and financial deficits with above-target debt,
respectively.

The estimation results from MEM regressions are reported in Table VIII.
The coefficient estimates on D},"” lus.D‘i’tbO”e.DIF i+.D%4% (excess financial surplus
over above-target deviation) are between 0.6498 and 0.8639, while those on
D;.iteﬁ <t phelow .DIFit.fodef (excess financial deficit over below-target deviation)
are between 0.1648 and 0.5947. These estimates suggest that firms use much of
their financial surplus to lower debt below the target, while they are reluctant to
issue debt above the target to finance the excess financial deficit. The coefficient
estimates on D?teﬁ ”t.Dg’tEZ"w DIF;;. D% (excess below-target deviation over fi-
nancial deficit (between 0.7996 and 0.9268)) and D“"*"** Do DIF;, D%/ (ex-
cess above-target deviation over financial surplus (between 0.9794 and 0.9905))
suggest that the excess deviation from the target is likely to be offset by the
corresponding change in debt.

Controlling for the difference between the deviation from the target and the
financial deficit/surplus significantly affects adjustment coefficient estimates.
The coefficient estimates on D¥¥P/s TDE.D%° (above-target debt with a fi-
nancial surplus) are between 0.9839 and 1.0288 and the coefficient estimates
on Ddficit TDE Dbelow (below-target debt with a financial deficit) are between
0.7629 and 0.8753. Compared to the results in Panel A of Table VII, these ad-
justment speeds are quite impressive. Also, the adjusted-R2s are doubled. These
results suggest that firms adjust the capital structure as external financing
needs arise. However, they clearly take the target debt ratio into consider-
ation as they respond to external financing needs. The coefficient estimates
on Déficit TDE Debove (above-target debt with financial deficit (between 0.4681
and 0.6774)) and D*“Pius TDE .Dbow (below-target debt with financial surplus
(between 0.3849 and 0.6820)) suggest that adjustment is significantly slower
when firms face above-target debt with a financial deficit or below-target debt
with a financial surplus than when they face above-target debt with a financial
surplus or below-target debt with a financial deficit.

The results again show that firms reduce debt toward the target much more
quickly than they increase it toward the target, which may indicate that the
adjustment costs of reducing debt are lower than those of increasing debt and/or
the costs of having above-target debt are higher than those of having below-
target debt.

V. How Does Endogenous Financial Deficit Affect the Results?

In the above analysis, we treat firms’ financial deficits/surpluses (D) as
exogenously given. However, it is possible that financial deficits/surpluses are
endogenously determined. For example, a firm with excess cash may increase
its net working capital (NWC), such as cash balances, rather than retire debt
because of high costs of raising external capital. Conversely, a firm that is
short of cash can run down accumulated NWC and make itself a nondeficit
firm. Further, due to prohibitively high capital adjustment costs, firms may



How and When Do Firms Adjust Their Capital Structures 3091

Table VIII
Mixed Effects Model (MEM) Estimation of Target Adjustment Model
Controlling for Mismatch between Financial Deficit/Surplus
and Deviation from Target

The sample consists of 100,339 firm-year observations for equation (10) with relevant Compustat
data from 1972 to 2003. The dependent variable is change in total (long-term) debt (ATD (ALD))
divided by book (market) value of assets (BA (MA)). The target debt level is estimated by the pre-
dicted value from a cross-sectional regression each year, where the total/long-term debt divided by
book/market value of assets is regressed on the following variables: industry median debt ratio;
marginal tax rate; operating income divided by assets; market-to-book ratio of assets; log of book
value of assets; depreciation and amortization divided by assets; fixed assets divided by assets;
research and development (R&D) expenditures divided by assets; a dummy variable for missing
R&D; cash dividends divided by assets; and Altman’s Z-score. TDE represents the deviation of
the total (long-term) debt-to-asset book (market) ratio from its target. FDA is financing deficit de-
fined as cash dividend plus net investment plus changes in working capital minus operating cash
flows divided by book or market value of assets. Changes in working capital are adjusted including
the change in current debt when the change in long-term debt is the dependent variable. Dsupius
(Ddeficity js a dummy variable equal to one if TDE is negative (nonnegative) and zero otherwise.
Dabove (pbelowy j5 3 dummy variable equal to one if FDA is negative (nonnegative) and zero other-
wise. DIF = FDA—TDE measures the excess financial deficit/surplus. Deedef (Devedev) js g qummy
variable equal to one if DIF' > 0 (DIF < 0) and zero otherwise. Numbers in parentheses are ¢-values.

ATD/BA ATD/MA ALD/BA ALD/MA
Dabove —0.00563 —0.00525 0.000013 —0.00005
(—12.30) (~17.03) (0.03) (—0.16)
Dbelow 0.01953 —0.00252 0.01617 —0.00819
(43.72) (—8.14) (31.43) (—24.88)
Dsurplus TDE. pabove 0.9980 0.9839 1.0288 1.0012
(183.55) (259.68) (170.67) (243.18)
Ddeficit D pabove 0.4681 0.6774 0.5316 0.6274
(76.80) (142.84 (80.68) (152.09)
Dswplus TDE, pbelow 0.3849 0.4419 0.6667 0.6820
(42.58) (64.67) (95.29) (133.43)
Ddeficit TDE. pbelow 0.7629 0.8269 0.8203 0.8753
(168.31)) (226.92) (148.32) (207.25)
Dsurplus - pabove DI pexedev 0.6498 0.6988 0.8167 0.8639
(59.12) (87.01) (88.66) (135.78)
Dsurplus pbelow DIR pexedev 0.3664 0.4239 0.7582 0.7751
(48.49) (73.55) (136.42) (187.29)
Ddeficit pybelow prf pevedev 0.8554 0.7996 0.9268 0.8172
(148.70) (174.69) (129.55) (149.10)
Dswrplus pabove DT pyexedef 0.9794 0.9902 0.9900 0.9905
(141.87) (204.78) (128.06) (184.99)
Ddeficit pyabove Dy pexedef 0.3928 0.7681 0.4640 0.8383
(95.79) (188.62) (115.22) (232.13)
Ddeficit_ pbelow D[ pexedef 0.1648 0.5460 0.2739 0.5947
(52.08) (140.15) (89.46) (208.45)
Adjusted-R2 0.5887 0.7398 0.6110 0.7752

adjust their investments rather than their capital. In general, firms choosing
to absorb cash flow shocks internally without resorting to external capital will
not respond to the deviation of their debt ratio from the target. Accordingly, the
adjustment toward the target capital structure can be much slower for such
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constrained firms than for unconstrained firms. Also, financial constraints are
probably more binding for firms with negative cash flow shocks than for firms
with positive cash flow shocks, which may make firms with negative cash flow
less responsive to the deviation from the target than firms with positive cash
flow. It is also possible that such firms make infrequent but large adjustments.
However, once firms face financial deficits/surpluses (whether exogenously or
endogenously determined), we expect them to show the same propensities: to
use financial surpluses more to reduce above-target debt than to reduce below-
target debt, and to finance deficits more with debt when facing below-target
debt than when facing above-target debt.

In order to gauge the potential effect of endogenously determined financial
deficits/surpluses, we re-estimate our adjustment models separately for groups
of the sample firms divided by various firm characteristics that may be related
to financial constraints or adjustment costs. Our reasoning behind this is that
firms with high adjustment costs or financial constraints are more likely to
internalize cash flow shocks than are firms with low adjustment costs or fewer
financial constraints.

We first divide the sample into “small” and “large” firms based on the me-
dian of the sample-period average total assets. Small firms are subject to severe
asymmetric information problems and have less access to external funds than
do large firms, while large firms have relatively easy access to the capital mar-
ket. Thus, small firms incur much higher costs of issuing debt or equity (Titman
and Wessels (1988)) and are more likely to face liquidity constraints on real in-
vestment than are large firms.

We also divide the sample into “dividend-paying” and “nondividend-paying”
firms based on whether or not they paid any dividend during the sample period.
Fazzari and Petersen (1993) argue that low dividend firms are the most likely to
face financial constraints and show that nondividend-paying firms rarely make
use of new equity financing. Also, Barclay and Smith (1995) provide evidence
that firms’ debt levels are related to dividend yields. In our sample, 55% do not
pay any dividend during the sample period.

Previous studies argue that bond ratings are related to a firm’s financial
constraints: Firms with bond ratings can borrow in the public debt markets and
have lower adjustment costs than firms without bond ratings.?” Accordingly, we
group the sample firms into “rated” and “nonrated” based on whether or not
they have any bond rating during the sample period.

Additionally, we divide the sample firms into “low market-to-book (MB)” and
“high MB” based on the median of the sample-period average MB and “low
profit” and “high profit” based on the median of the sample-period average
operating income. Market-to-book may represent financial constraint due to
asymmetric information or growth opportunities, and low profit firms are more
likely constrained than are high profit firms.

%7 See Whited (1992), Cantillo and Wright (2000), Faulkender and Petersen (2006), and Lemmon
and Zender (2004).
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We estimate and compare the adjustment speeds using the adjustment mod-
els (equations (2), (5), and (6)) between two groups (e.g., between “small” and
“large”) and then among subgroups further divided within each group (e.g.,
“small” and “dividend-paying,” “small” and “nondividend-paying,” “large” and
“dividend-paying,” and “large” and “nondividend-paying”). We also estimate
each adjustment speed as a function of the above-mentioned firm-specific vari-
ables (dummy variables for dividend and bond rating) plus the split- and
dividend-adjusted stock returns from the beginning of the previous fiscal year
to the end of the current fiscal year. Our results (not reported in tables) show:
i) small firms and firms without bond ratings adjust faster when their debt
ratio is above target (indicating higher costs of maintaining above-target lever-
age and/or lower costs of reducing above-target leverage for these firms) than
do large firms and firms with bond ratings; ii) dividend-paying firms exhibit
a greater tendency to adjust their capital structure toward the target with a
financial deficit/surplus (because dividend payers are less constrained) than do
non-paying firms; iii) firms with better stock performance are slower to adjust
(as they use equity to finance financial deficits); iv) firms with higher operat-
ing profits use more debt when they have financial deficits (because of large
debt capacity) than do firms with lower profits; and v) firms with high MB use
less debt when facing financial deficits (because debt is less attractive to high
growth firms and/or equity financing is less restrictive) than do firms with low
MB.

In sum, even though the speed of capital structure adjustment varies with
firm characteristics, firms’ capital structure adjustments are still in accordance
with the results in previous sections—lowering above-target debt with a finan-
cial surplus and increasing below-target debt when facing a financial deficit.
Our results suggest that there may be fewer “endogenous components” in a
financial surplus (related to a positive cash flow shock) than in a financial
deficit (related to a negative cash flow shock). As a result, capital structure ad-
justments occur in direct response to available surpluses, whereas the slower
adjustments we observe in response to financial deficits may reflect the adop-
tion of investment (or any other component in the definition of financial deficit)
around the adoption of capital structure. A further examination of this issue
lies beyond the scope of the current study.

VI. Summary and Conclusions

We examine the capital structure adjustment conditional on the required
external capital changes as measured by a financial deficit/surplus. The re-
sults suggest that most adjustments occur when firms have above-target debt
with a financial surplus or when they have below-target debt with a financial
deficit. We also examine firms’ propensities to use financial deficits/surpluses
to capital structure adjustments conditional on above- and below-target debt.
We find that firms with above-target debt use all of their financial surpluses to
pay off debt, whereas firms with below-target debt retire both debt and equity
with their financial surpluses. Firms appear to preserve their debt capacity for
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future financing needs in order to avoid the higher costs of repurchasing and
re-issuing equity. Further, our results show that firms finance their deficits
with more debt when they have below-target debt than when they have above-
target debt. Controlling for the disparity between the deviation from the target
and the financial deficit/surplus, we find that the changes in capital structure
are impressively consistent with the target adjustment model: The adjustment
coefficient is close to 100% when firms have above-target debt with a financial
surplus and around 80% when firms have below-target debt with a financial
deficit, which may indicate that the adjustment costs of reducing debt are lower
than those of increasing debt and/or the costs of having above-target debt are
higher than those of having below-target debt.

Our findings may shed light on certain issues raised in recent studies. For
example, it would be interesting to see if firms’ unresponsiveness to the effects
of stock value changes (Welch (2004)) and earnings (Hovakimian, Hovakimian,
and Tehranian (2004)) and the market timing effect on capital structure (Baker
and Wurgler (2002)) are driven by firms with financial surpluses with below-
target debt or firms with financial deficits with above-target debt, the investi-
gation of which we delegate to future study.

We also examine the effects of financial constraints on capital structure ad-
justments. Our results seem to suggest that there are fewer “endogenous com-
ponents” in the financial surplus (related to a positive cash flow shock) than
in the financial deficit (related to a negative cash flow shock). Accordingly,
capital structure adjustments appear to occur in direct response to available
surpluses, whereas the slower adjustments we observe in response to financial
deficits appear to reflect the interaction between investment and financing de-
cisions by constrained firms. Nonetheless, the capital structure adjustments
for both constrained and unconstrained firms show the same pattern: lowering
above-target debt with a financial surplus and increasing below-target debt
when facing a financial deficit.

In conclusion, adverse selection costs associated with information asymmetry
influence firms’ capital structure adjustment decisions—but not in the manner
hypothesized by the traditional pecking order theory. Thus, adverse selection
costs, along with other costs and benefits, must be part of a unified theory of
capital structure.
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