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University of Washington
Abstract
Taxes, Financial Distress, and Capital Structure in the United States and Japan
Joseph Kiyoshi Tanimura

Chairperson of Supervisory Committee:
Associate Professor Jennifer Lynch Koski
Department of Finance and Business Economics

School of Business Administration

In Study 1, I examine whether a U.S. firm’s proximity to both financial distress and tax
exhaustion affects whether debt is negatively related to non-debt tax shields. Effective
tax planning requires a firm to consider both the tax and non-tax costs of its financing
decisions. Financial distress costs are a non-tax cost of debt financing. Prior studies
suggest that it is also important to account for a firm’s proximity to tax exhaustion when
examining Whether taxes affect financing decisions. I find that debt is negatively related
to non-debt tax shields for only non-financially distressed firms. The finding suggests
that for financially distressed firms, the costs of financial distress outweigh the tax benefit
of debt. The results also suggest that a firm’s proximity to tax exhaustion does not affect
the relation between debt and non-debt tax shields.

In Study 2, I examine whether a Japanese firm’s proximity to financial distress, keiretsu
membership, and proximity to tax exhaustion affect whether debt is negatively related to
non-debt tax shields. If financial distress costs are lower for keiretsu firms, financial
distress should have a smaller effect on their financing decisions when compared to non-

keiretsu firms, ceteris paribus. I find that debt is positively related to non-debt tax



shields, regardless of financial distress, keiretsu membership, and tax exhaustion. Before
concluding, I investigate explanations for why I find a positive relation in Japan; I also
discuss explanations for why the results are inconsistent with prior studies that do find a

negative relation.
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Study 1: Taxes, Financial Distress, and Capital Structure in the United States

1. Introduction

DeAngelo and Masulis (1980) predict that in a cross-sectional analysis, firms with
lower non-debt, non-cash tax shields will employ greater debt in their capital structures
(i.e., debt will be negatively related to non-debt tax shields).! In this study, I examine
whether firms’ proximity to both financial distress and tax exhaustion affects whether they
substitute.

Scholes and Wolfson (1992) stress that effective tax planning requires a firm to
consider both the tax and non-tax costs of its financing decisions. Financial distress costs
are a non-tax cost of debt financing. If financial distress costs are high enough, the non-
tax costs of debt will outweigh the tax benefit of debt, and a financially distressed firm
with low non-debt tax shields should not employ greater debt in its capital structure.
Therefore, to the extent that financial distress costs are substantial, it is important to
account for firms’ proximity to financial distress when examining whether they substitute.

MacKie-Mason (1990) argues that one should account for a firm’s proximity to tax
exhaustion when examining whether taxes affect its financing decisions. A firm reaches
tax exhaustion when its tax shields, debt and non-debt, are greater than its taxable income.

He predicts that a dollar of non-debt tax shields will crowd out an additional dollar of debt

! Because DeAngelo and Masulis (1980) argue that non-debt tax shields “provide firms with substitutes
for the corporate tax shield attributes of debt,” Dhaliwal, Trezevant, and Wang (1992) and Trezevant
(1992) call this hypothesis the substitution hypothesis. Similarly, the negative relation between debt and
non-debt tax shields is the substitution effect, and firms substitute if debt is negatively related to non-debt



tax shields only when a firm is close to tax exhaustion. Thus, if his prediction is correct,
debt should be negatively related to non-debt tax shields for only firms that are close to
tax exhaustion. The results in Dhaliwal, Trezevant, and Wang (1992) and Trezevant
(1992) are consistent with the prediction.

I first examine whether firms substitute, regardless of their proximity to both financial
distress and tax exhaustion. Consistent with prior studies (e.g., Bradley, Jarrell, and Kim,
1984, Titman and Wessels, 1988), I do not find a negative relation between debt and non-
debt tax shields. The result suggests that U.S. firms do not substitute.

In the second set of empirical tests, I examine whether firms’ proximity to financial
distress affects whether they substitute. [ use Altman’s (1968) Z-score to measure a
firm’s proximity to financial distress. I find a negative relation for only non-financially
distressed firms. The finding suggests that—because the costs of financial distress
outweigh the tax benefit of debt—financially distressed firms do not substitute. Moreover,
it is unique and the primary contribution of this study to the tax and finance literature.

The finding also motivates a review of MacKie-Mason (1990). MacKie-Mason
interprets his results as suggesting that the negative relation between debt and non-debt
tax shields is stronger for firms that are closer to tax exhaustion. He measures a firm’s
proximity to tax exhaustion using a modified version of Altman’s (1968) Z-score.
Altman’s Z-score, however, is a predictor of firm bankruptcy; it also measures a firm’s

proximity to financial distress because firms with a high probability of bankruptcy are

tax shields. I also use this terminology.



similar to ones that are close to financial distress. Thus his results can also be interpreted
as suggesting that the negative relation is stronger for firms that are closer to financial
distress. Beca’use this interpretation is clearly inconsistent with the results in this study, I
review his methodology. As discussed in Appendix A, MacKie-Mason’s regression
coefficients cannot be interpreted because he does not account for negative Z-score firms
in his empirical tests. Therefore, his results do not suggest that the negative relation
between debt and non-debt tax shields is stronger for firms that are closer to financial
distress. More importantly, they are not inconsistent with the ones in this study.

In the third and fourth sets of empirical tests, I account for firms’ proximity to tax
exhaustion—in addition to their proximity to financial distress—when examining whether
they substitute. I assume that a firm with a low effective tax rate, total income taxes
divided by pretax income, is close to tax exhaustion. The results suggest that firms’
proximity to tax exhaustion does not affect whether they substitute. They also support the
inference that financially distressed firms do not substitute.

The remainder of the study proceeds as follows. In section 2, I develop the hypotheses
to be tested. In section 3, I describe the methodology that I use to test the hypotheses. In
section 4, I describe the sample and report descriptive statistics. In section 5, I report the
results of the empirical tests. In section 6, I examine the robustness of the results

presented in section 5.

2. Hypotheses



DeAngelo and Masulis (1980) predict that in a cross-sectional analysis, firms with
lower non-debt, non-cash tax shields will employ greater debt in their capital structures.
Prior studies did not find the negative relation between debt and non-debt tax shields
predicted by DeAngelo and Masulis. For example, Bradley, Jarrell, and Kim (1984) find a
significantly positive relation between debt and non-debt tax shields, and Titman and
Wessels (1988) find an insignificantly negative relation. In order to foster comparisons
with prior studies, I first examine whether firms substitute—regardless of their proximity
to both financial distress and tax exhaustion. I do so by testing the null hypothesis that
debt is not related to non-debt tax shields against the following alternative hypothesis.
Hypothesis 1: Debt is negatively related to non-debt tax shields.

One limitation of prior studies is that they do not account for a firm’s proximity to
financial distress. Scholes and Wolfson (1992) stress that effective tax planning requires a
firm to consider both the tax and non-tax costs of its financing decisions. Financial
distress costs are a non-tax cost of debt financing.

A variety of factors can give rise to financial distress costs. Customers may not be
willing to pay as much for the products of a firm that is financially distressed, and in some
cases, they may avoid purchasing from the firm altogether. For example, many Chrysler
customers likely switched to other automobile manufacturers when Chrysler experienced
financial distress in the late 1970s. Similarly, suppliers and employees may charge a
financially distressed firm more for their goods and services, or they may completely avoid

doing business with the firm. Financial distress may lead to predatory pricing behavior by



a firm’s better capitalized competitors. Finally, capital constraints may cause a financially
distressed firm to focus on only the short-term when it makes its investment decisions; the
firm may avoid investments in not only its physical assets, but also its reputation for
producing a high-quality product (Maksimovic and Titman, 1991).

The results in several studies suggest that financial distress costs are substantial. Opler
and Titman (1994) find that, during industry downturns, high debt firms lose market share
to their low debt competitors. They define debt as the book value of short-term and long-
term debt divided by the book value of total assets, and find that industry adjusted sales
growth for firms in the top debt decile is 26% lower than for firms in the bottom debt
decile; sales growth for firms in the top three deciles is 14% lower than for firms in the
bottom seven deciles. Chen, Cheung, and Merville (1997) also find that financial distress
adversely affects sales growth; specifically, they find that sales growth is positively related
to Altman’s (1968) Z-score. Chevalier (1995) examines changes in supermarket prices in
local markets after supermarket leveraged buyouts, and finds that following a leveraged
buyout, prices decrease if there are multiple low debt competitors or a single low debt
competitor that controls a large share of the local market. The price drops are associated
with leveraged buyout firms exiting the local market, and suggests that low debt firms
engage in predatory pricing behavior against their high debt competitors. Finally, Chen
and Merville (1999) find that financially distressed firms invest less than non-financially
distressed firms. They define investment growth as the change in invested capital, and find

that it is positively related to Z-score.



To the extent that financial distress costs are substantial, it is important to account for
a firm’s proximity to financial distress when examining whether debt is negatively related
to non-debt tax shields. If financial distress costs are high enough, the non-tax costs of
debt will outweigh the tax benefit of debt, and a financially distressed firm with low non-
debt tax shields should not employ greater debt in its capital structure. In this case, there
will be no relation between debt and non-debt tax shields. On the contrary, a non-
financially distressed firm with low non-debt tax shields should still behave as predicted by
DeAngelo and Masulis (1980). Because the non-tax costs of debt (i.e., financial distress
costs) do not outweigh the tax benefit of debt, the firm should employ greater debt in its
capital structure. In this case, debt will be negatively related to non-debt tax shields. I
examine whether firms’ proximity to financial distress affects whether they substitute by
testing the following alternative hypothesis.

Hypothesis 2: Debt is negatively related to non-debt tax shields for only non-financially
distressed firms.

MacKie-Mason (1990) argues that it is important to account for a firm’s proximity to
tax exhaustion when examining whether taxes affect its financing decisions. A firm
reaches tax exhaustion when its tax shields are greaier than its taxable income and thus
faces a zero marginal tax rate on any additional interest deductions. A firm with tax
shields—debt and non-debt—that are far from exhausting its taxable income can issue
additional debt without affecting the expected marginal tax rate on interest deductions.

On the contrary, a firm with tax shields that are close to exhausting its taxable income



does not have the same tax incentives. If it issues debt, the additional tax shields may
exhaust all of its taxable income and as a result lower the expected marginal tax rate on
interest deductions to zero. MacKie-Mason predicts that a dollar of non-debt tax shields
will crowd out an additional dollar of debt tax shields only when a firm is close to tax
exhaustion (i.e., only firms that are close to tax exhaustion substitute).

The findings in Trezevant (1992) and Dhaliwal, Trezevant, and Wang (1990) are
consistent with the prediction. Trezevant examines firm responses to the EL:onomic
Recovery Tax Act of 1981. He finds a significantly negative relation between changes in
non-debt tax shields (caused by the tax act) and changes in debt tax shields for only firms
that are close to tax exhaustion.

I examine whether firms’ proximity to financial distress affects whether they
substitute—after accounting for their proximity to tax exhaustion—Dby testing the
following two alternative hypotheses.

Hypothesis 3: Among firms that are close to tax exhaustion, debt is negatively related to
non-debt tax shields for only non-financially distressed firms.

Hypothesis 3a: Among firms that are close to tax exhaustion, debt is negatively related
to non-debt tax shields for both financially distressed and non-financially distressed
Sirms.

Lastly, I examine whether firms’ proximity to tax exhaustion affects whether they
substitute—after accounting for their proximity to financial distress—by testing the

following two alternative hypotheses.



Hypothesis 4: Among non-financially distressed firms, debt is negatively related to non-
debt tax shields for only firms that are close to tax exhaustion.
Hypothesis 4a: Among non-financially distressed firms, debt is negatively related to
non-debt tax shields for firms that are close to and not close to tax exhaustion.
Hypotheses 3, 3a, 4, and 4a—which are expressed in terms of levels, not changes—are
not necessarily inconsistent with MacKie-Mason (1990)—which focuses on incremental
financing decisions. The incremental financing decisions that MacKie-Mason focuses on
are public issuances of debt and equity, as opposed to more frequent, everyday changes in
a firm’s capital structure. Furthermore, he defines the explanatory variables in terms of
levels, not changes. Focusing on levels is also consistent with Dhaliwal, Trezevant, and
Wang (1992). They extend MacKie-Mason by examining whether a firm’s proximity to
tax exhaustion affects the relation between the level of debt tax shields and the level of
non-debt tax shields. They find a significantly negative relation for only firms that are
close to tax exhaustion. The negative relation therefore exists not only when a firm
adjusts its capital structure, but also after it has adjusted it. Lastly, capital structure
theories may be better tested using variables that are defined in terms of levels, not
changes. If transactions costs inhibit a firm from immediately restructuring its balance
sheet when, for example, its tax status unexpectedly changes, cross-sectional tests that

examine changes in debt can fail to find a tax effect when one actually exists. Therefore,



to the extent that transactions costs cause capital structure changes to take place over a

number of years, levels based tests are more powerful.?

3. Methodology

In the first set of tests, I examine whether all firms substitute in order to promote
comparisons with prior studies. In the second set of tests, I divide the sample into two
groups: (1) non-financially distressed and (2) financially distressed. I then examine
whether financial distress affects whether firms substitute after controlling for various
factors that can also influence their financing decisions. In the third and fourth sets of
tests, [ divide the sample into four groups: (1) non-financially distressed, close to tax
exhaustion, (2) non-financially distressed, not close to tax exhaustion, (3) financially
distressed, close to tax exhaustion, and (4) financially distressed, not close to tax
exhaustion. I then examine whether financial distress and tax exhaustion affect whether

firms substitute after controlling for various factors that can also influence their financing

decisions.
3.1. Financial distress

I use Altman’s (1968) Z-score to classify a firm as financially or non-financially
distressed. Z-score is defined as

12X +14X,+33X;+06X,+1.0 Xs, 1)

? In order to examine whether changes based tests are less powerful than levels based tests,  estimate the
empirical models, equations (3), (4), and (5) presented below, with variables that are defined in terms of
changes. The tax effects that I find in the levels based tests disappear, which suggests that levels based
tests are more powerful.
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where

X1 = working capital divided by total assets,

X> = retained earnings divided by total assets,

X; = earnings before interest and taxes divided by total assets,

X4 = market value of equity divided by book value of total liabilities,

X = sales divided by total assets.
The model is based on a sample of manufacturing firms that went bankrupt between 1946
and 1965. Altman concludes that a firm with a Z-score below 1.81 is bankrupt, and a firm
with a Z-score above 2.99 is not bankrupt; the area from 1.81 to 2.99 is a “gray area.”
The model correctly identifies 94% of the firms that go bankrupt and 97% of the firms that
do not go bankrupt in the following year. Altman, Haldeman, and Narayanan (1977) test
the model on a sample of manufacturing and retail firms that went bankrupt between 1962
and 1975, and find that it successfully identifies 87% of the firms that go bankrupt and
82% of the firms that do not go bankrupt in the following year. Two recent studies, Chen,
Cheung, and Merville (1997) and Chen and Merville (1999), also use the Z-score model
and the 1.81 and 2.99 cutoffs to identify financially distressed firms. In section 6.1.2, I
show that using an alternative model—Ohlson’s (1980) bankruptcy prediction model—to
classify a firm as financially or non-financially distressed does not significantly change the
results.

I account for a firm’s proximity to financial distress using two dummy variables. The

dummy variable, DISTRESS, is equal to one if the firm’s Z-score is less than either 1.81
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or 2.99 and zero otherwise. By using dummy variables, I avoid the methodological
problems caused by negative Z-scores, which I discuss in Appendix A. In section 6.1.1, I
show that using alternative cutoffs to classify a firm as financially or non-financially
distressed does not significantly change the results. I also confirm that the results are not
significantly different if T exclude the capital structure variable, X, in equation (1), when
calculating Z-score.
3.2. Tax variables
The empirical models presented below, equations (3), (4), and (5), contain variables
designed to measure a firm’s level of non-debt tax shields and proximity to tax exhaustion.
3.2.1. Non-debt tax shields
Consistent with Dhaliwal, Trezevant, and Wang (1992), I define a firm’s non-debt tax
shields as
depreciation and amortization expense + (investment tax credits/z), )
where
7. equals the maximum marginal federal corporate tax rate.
[ gross up the investment tax credits figure so that, similar to depreciation and
amortization expense, it measures the amount of income that is shielded from taxation.
Trezevant (1992) also grosses up investment tax credits by the maximum corporate tax
rate. In Section 6.2, I show that defining non-debt tax shields in an alternative way does

not significantly change the results.



12

Consistent with Dhaliwal, Trezevant, and Wang (1992) and Trezevant (1992), in the
empirical tests, I divide non-debt tax shields by earnings before interest, taxes,
depreciation, and amortization to control for scale effects. Prior studies scale non-debt tax
shields in alternative ways; for example, Titman and Wessels (1988) scale by total assets,
and MacKie-Mason (1990) scales by sales. Non-debt tax shields are important because
they shield a firm’s earnings from taxation. Thus scaling them by earnings produces a
more accurate measure of a firm’s non-debt tax shields than does scaling by total assets or
sales. Nevertheless, in section 6.2, I confirm that the results are little changed if I scale by
total assets.

3.2.2. Proximity to tax exhaustion

Dhaliwal, Trezevant, and Wang (1992) and Trezevant (1992) control for a firm’s
proximity to tax exhaustion using dummy variables that are based on the effective tax rate.
Dhaliwal, Trezevant, and Wang define the effective tax rate as the sum of federal, state,
and foreign income taxes divided by earnings before interest, taxes, and depreciation.
Because of the difficulty of interpreting a tax rate variable with a negative denominator,
they remove firms with negative earnings from the sample. They assume that firms in the
lower 10%, 25%, or 50% of the effective tax rate distribution are close to tax exhaustion
and assign them a “1”; firms in the upper 90%, 75%, or 50% are assigned a “0.”
Trezevant (1992) defines the effective tax rate as the sum of federal, state, and foreign
income taxes divided by eamings before taxes. He classifies firms with negative earnings

as low tax firms, but reports that his results do not significantly change if they are removed
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from the sample. He assumes that firms in the lower 10% or 25% of the effective tax rate
distribution are close to tax exhaustion and assigns them a “1”; firms in the upper 90% or
75% are assigned a “0.”

I account for a firm’s proximity to tax exhaustion using a dummy variable. The
dummy variable, ETRyg, is based on the effective tax rate, which I define as total income
tax expense divided by pretax income. I exclude observations with zero or negative
pretax income from the sample because of the difficulty of interpreting a tax rate variable
with a zero or negative denominator. I assume that firms in the first quartile of the
effective tax rate distribution are close to tax exhaustion. ETRyg is equal to one if the
firm’s effective tax rate is in the second, third, or fourth quartile of the effective tax rate
distribution, and zero otherwise. In section 6.2, I show that including the observations
with zero or negative pretax income does not significantly change the resuits.

The effective tax rate is based on income tax expense and thus is retrospective in
nature. A simulated marginal tax rate such as the one in Graham (1996) would be more
appropriate because this study examines a firm’s incentives to issue debt. Thus, to extent
that a firm’s effective tax rate does not accurately measure its marginal tax rate, the results
of the third and fourth sets of tests are inaccurate.

3.3. Dependent variable
. Firms generally adjust short-term debt in response to non-tax considerations. For
example, many firms use short-term debt to compensate for temporary cash flow deficits

(Ross, Westerfield, and Jaffe, 1999). Because this study examines whether taxes affect a
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firm’s financing decisions, the dependent variable is based on only the book value of long-
term debt.

[ scale the book value of long-term debt by the book value, instead of the market value,
of total assets because results estimated using market-value-based debt ratios may be
inaccurate (Givoly, Hayn, Ofer, and Sarig, 1992; Hwang and Kim,1998). Changes in
market-value-based ratios do not necessarily reflect intentional managerial financing
decisions. For example, an increase in debt or a decrease in the market value of equity can
cause a market-value-based debt ratio to increase. In the former case, a managerial
decision caused the increase, and in the later, a number of factors beyond management’s
control may have caused it. In Section 6.3, I show that the results do not significantly
change if I define the dependent variable in alternative ways.

3.4. Control variables

Many other factors in addition to financial distress and taxes may also influence a
firm’s financing decisions. I include several variables to control for these factors. The
control variables are consistent with prior studies.’

A firm’s debt should be positively related to the collateral value of its assets. Jensen
and Meckling (1976) argue that information asymmetries between shareholders and
bondholders of a levered firm provide shareholders with an opportunity to invest
suboptimally in order to expropriate wealth from bondholders. Because shareholders are

less likely to do so if the firm’s debt is secured, a firm with many securable assets should

3 Titman and Wessels (1988), MacKie-Mason (1990), Dhaliwal, Trezevant, and Wang (1992), Graham
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have lower borrowing costs than a firm with less securable assets, ceteris paribus. The
empirical models contain three variables, net property, plant, and equipment divided by
total assets, net intangible assets divided by total assets, and inventory divided by total
assets, to control for the collateral value of a firm’s assets.

A firm’s debt may be positively or negatively related to its profitability. Jensen (1986)
argues that managers may engage in activities that are not beneficial to shareholders. Debt
reduces these non-beneficial activities because it reduces the amount of free cash flow
available to managers. In this case, a firm’s debt and profitability should be positively
related. Myers (1984) and Myers and Majluf (1984) argue that a firm can reduce the costs
resulting from information asymmetries between current shareholders and new investors
by following a pecking order of financing. In this case, a firm’s debt and profitability
should be negatively related. The models contain a variable, the four-year average of
earnings before interest, taxes, depreciation, and amortization divided by total assets, to
control for a firm’s profitability. [ measure profitability over four-years because,
according to the pecking order theory, a firm’s first source of capital is retained earnings,
which are accumulated over more than one year.

A firm’s debt should be negatively related to its growth. Myers (1977) argues that
information asymmetries between shareholders and bondholders of a levered firm provide
shareholders with an incentive to act detrimentally to bondholders; specifically, they have

an incentive to forgo positive NPV projects if bondholders will receive the benefits. The

(1996, 1999), Wald (1999).
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opportunity to do so is likely to be greater in a growing firm because it has more flexibility
regarding future investments. A high-growth firm with an abundance of positive NPV
projects should therefore have higher borrowing costs (and less debt) than a low-growth
firm, ceteris paribus. Stultz (1990) argues that managers may invest all available cash
even if paying it out is better for shareholders. Debt reduces the opportunities for
managers to act in ways that are not beneficial to shareholders because it also reduces free
cash flow. Thus a low-growth firm without many positive NPV projects should have
more debt than a high-growth firm, ceteris paribus. The models contain a variable, the
four-year average of the percent change in sales, to control for a firm’s growth. Appendix
B contains the Compustat annual data item numbers used to create the dependent and
independent variables.
3.5. Empirical models
[ use equation (3) to test Hypothesis 1. Because the hypothesis does not make
predictions regarding firms’ proximity to financial distress or tax exhaustion, equation (3)
contains only one tax variable, non-debt tax shields (NDTS), in addition to the control
variables.
DEBT = o, + a; FIXED + o INTANGIBLE + o; INVENTORY

+ oy PROFITABILITY + as GROWTH + as NDTS, ?3)

where
DEBT = book value of long-term debt divided by book value of total assets,

FIXED = net property, plant, and equipment divided by book value of total assets,
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INTANGIBLE = net intangible assets divided by book value of total assets,
INVENTORY = inventory divided by book value of total assets,
PROFITABILITY = four-year average of earnings before interest, taxes,
depreciation, and amortization divided by book value of total assets,
GROWTH = four-year average of the percent change in sales,
NDTS = sum of depreciation and amortization expense plus investment tax credits
divided by the maximum marginal federal corporate tax rate, divided by earnings
before interest, taxes, depreciation, and amortization.
A negative sign on ais would be consistent with Hypothesis 1 and suggest that firms
substitute.

[ use equation (4) to test Hypothesis 2. Because the hypothesis makes predictions
regarding firms’ proximity to financial distress—but not tax exhaustion—equation (4)
contains only two tax variables, non-debt tax shields (NDTS) and the financial distress
dummy variable multiplied by non-debt tax shields (DISTRESS x NDTS), in addition to
the control variables.

DEBT = o + B; FIXED + B, INTANGIBLE + B; INVENTORY
+ B4 PROFITABILITY + s GROWTH + Bs NDTS
+ B+ DISTRESS x NDTS, 4
where

DISTRESS =1 if the firm’s Z-score is less than either 1.81 or 2.99 and zero

otherwise.
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A negative sign on B and a non-negative sign on the sum of Bs plus 7 would be
consistent with Hypothesis 2 and suggest that only non-financially distressed firms
substitute.

Equation (3) is equal to equation (4) with the restriction that B, equals zero. Thus
another way to test whether financial distress affects the relation between debt and non-
debt tax shields is to compare the unrestricted model, equation (4), with the restricted
model, equation (3), using an F-test. A significant F-statistic would suggest that financial
distress does affect the relation.

[ use equation (5) to test Hypotheses 3, 3a, 4, and 4a. Because the hypotheses also
make predictions regarding firms’ proximity to tax exhaustion, I multiply the two tax
variables from equation (4) by the high effective tax rate dummy variable, ETRyg.

DEBT = 8, + 6; FIXED + 8; INTANGIBLE + 3; INVENTORY
+ 84 PROFITABILITY + 8s GROWTH + 8s NDTS
+ 87 DISTRESS x NDTS + 85 ETRyign x NDTS
+ 89 ETRuign x DISTRESS x NDTS, )
where
EFFECTIVE TAX RATE = total income tax expense divided by pretax income,
ETRyig = 1 if the firm is in the second, third, or fourth quartile of the effective tax

rate distribution, and zero otherwise.
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I first use equation (S) to test Hypotheses 3 and 3a. A negative sign on 85 and a non-
negative sign on the sum of 35 plus 3; would be consistent with Hypothesis 3 and suggest
that, among firms that are close to tax exhaustion, only non-financially distressed ones
substitute. On the contrary, a negative sign on 8¢ and the sum of 5 plus 87 would be
consistent with Hypothesis 3a and suggest that all firms that are close to tax exhaustion
substitute.

I next use equation (5) to test Hypotheses 4 and 4a. A negative sign on 5s and a non-
negative sign on the sum of 5 plus 8z would be consistent with Hypothesis 4 and suggest
that among non-financially distressed firms, only firms that are close to tax exhaustion
substitute. On the contrary, a negative sign on 8¢ and the sum of 5 plus 8s would be
consistent with Hypothesis 4a and suggest that all non-financially distressed firms
substitute. Table 1.1 contains the predicted signs for the control and tax variable
coefficients from equations (3), (4), and (5).

Equation (4) is equal to equation (5) with the restriction that 8s and 55 equal zero.
Thus another way to test whether tax exhaustion affects the relation between debt and
non-debt tax shields is to compare the unrestricted model, equation (5), with the restricted

model, equation (4), using an F-test. A significant F-statistic would suggest that tax

exhaustion does affect the relation.

4. Sample selection and descriptive statistics



20

I collect the data from the 1979 to 1998 Compustat annual industrial and research files.
I apply several screens that reduce the sample. First, I exclude firms from the banking,
financial services, insurance, and related industries (first digit SIC code of 6) because their
capital structures may be affected by government rules and regulations.* Second, I
exclude observations if any of the variables necessary to calculate Altman’s (1968) Z-
score are missing. This leaves 13,483 firms and 98,203 observations. The figures
decrease to 12,520 firms and 81,930 observations if data from only the years 1983 to 1988
are included in the sample; these years are more relevant because the growth control
variable is measured over 5 years. Third, I exclude observations if any of the variables in
equations (3), (4), or (5) are missing. This leaves 5,386 firms and 23,965 observations.
Fourth, I exclude observations with zero or negative pretax income. The final sample
contains 4,383 firms and 18,054 firm-year observations. Panel A of Table 1.2 contains
descriptive statistics about the final sample. Panels B and C contain separate descriptive
statistics about financially distressed and non-financially distressed firm-year observations.
Table 1.3 contains the correlation coefficients of the variables in Panel A of Table 1.2.

Missing values of the investment tax credits data item used in calculating the non-debt
tax shields variable are responsible for many of the excluded observations. The sample

increases to 6,235 firms and 33,275 observations if investment tax credits are excluded

4 Dhaliwal, Trezevant, and Wang (1992) and Trezevant (1992) also exclude firms from these industries.
The capital structures of utilities, however, may also be affected by government rules and regulations. The
results are little changed if I exclude utilities (SIC code between 4900 and 5000) in addition to firms from
the banking, financial services, insurance, and related industries.
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from non-debt tax shields. In section 6.2, [ show that excluding investment tax credits
from the definition of non-debt tax shields does not significantly change the results.

Missing values of the profit and/or growth control variables are also responsible for
many of the excluded observations because they are measured over 4 and 5 consecutive
years, respectively. The sample increases to 6,126 firms and 23,426 observations if the
variables are not included. In order to reduce possible selection bias (caused by excluding
the 5,372 observations with missing profit and/or growth variables), I alternatively
measure the variables over shorter time periods. In section 6.3, I confirm that the results
are not significantly different if I measure the profit and growth variables over only 2 and 3
consecutive years, respectively.

If all financially distressed firms are close to tax exhaustion, and vice versa, it is not
necessary to account for their proximity to both financial distress and tax exhaustion.
Panels B and C of Table 1.2 provide some evidence on the relation between financial
distress and tax exhaustion. According to Panel B, firms with Z-scores less than 1.81 have
higher effective tax rates than firms with Z-scores greater than or equal to 1.81 (i.e.,
financially distressed firms are farther from tax exhaustion). Panel C, however, suggests
that financially distressed firms are closer to tax exhaustion. According to Panel C, firms
with Z-scores less than 2.99 have lower effective tax rates than firms with Z-scores greater
than or equal to 2.99.

Figures 1.1 to 1.4 display the relation between financial distress and tax exhaustion

among the sample firms. According to Figure 1.1, approximately 23% of the firms with
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Z-scores less than 1.81 have effective tax rates in the fourth quartile of the effective tax
rate distribution (i.e., some financially distressed firms are not close to tax exhaustion).
Furthermore, according to Figure 1.3, approximately 79% of the firms with effective tax
rates in the first quartile of the distribution have Z-scores greater than 1.81 (i.e., most
firms that are close to tax exhaustion are not financially distressed). Ifa high profit firm
uses aggressive tax management strategies, it may end up being close to tax exhaustion;
but because the firm is highly profitable, it is not likely to be financially distressed. Figures
1.2 and 1.4, which are based on a Z-score cutoff of 2.99, are similar to figures 1.1 and 1.3,
respectively.

In summary, the descriptive statistics suggest neither that all financially distressed firms
are close to tax exhaustion nor that all firms that are close to tax exhaustion are financially
distressed. Therefore it is important to account for firms’ proximity to both financial

distress and tax exhaustion when examining whether they substitute.

S. Empirical resuits

The results reported in this section are estimated using ordinary least squares for the
years 1983 to 1998. Annual dummy variables are included in the regressions to control
for unmodeled macroeconomic effects. The standard errors are adjusted using White’s
(1980) method. In section 6.4, I show that the results do not significantly change if T

account for influential observations, residual correlation, endogeneity, and fixed effects.
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The signs of the control variable coefficients are mostly consistent with the predictions
in Table 1.1. In equations (3), (4), and (5), the FIXED and INVENTORY coefficients are
significantly positive at the 1% level, while the PROFITABILITY and GROWTH
coefficients are significantly negative at the 1% level. The INTANGIBLE coefficients,
however, are significantly positive at the 1% level, not negative as predicted. The positive
coefficients suggest that intangible assets may also have collateral value.’

Column (4a) of Table 1.4 reports the results from estimating equation (3). o, which
measures the relation between debt and non-debt tax shields, is insignificantly negative and
thus inconsistent with Hypothesis 1. It is, however, consistent with prior studies that do
not find a significantly negative relation between debt and non-debt tax shields (e.g.,
Bradley, Jarrell, and Kim, 1984; Titman and Wessels, 1988). It is also supportive of the
inference that firms do not substitute.

Columns (4b) and (4c) of Table 1.4 report the results from estimating equation (4),
which are consistent with Hypothesis 2. In column (4b), the financial distress dummy
variable is equal to one if the firm’s Z-score is less than 1.81 and zero otherwise. Bg,
which measures the relation between debt and non-debt tax shields for non-financially
distressed firms, is significantly negative at the 1% level. The sum of Bs plus B, which
- measures the relation for financially distressed firms, is insignificantly positive. In column
(4c), the financial distress dummy variable is equal to one if the firm’s Z-score is less than

2.99 and zero otherwise. Bs is significantly negative at the 1% level, and the sum of B¢

5 The positive coefficient is also consistent with Graham (1996) who finds a positive relation between



1

plus B, is significantly positive at the 5% level. Thus the results strongly imply that only
non-financially distressed firms substitute. More importantly, they also provide strong
support for the inference that financially distressed firms do not substitute because the
costs of financial distress outweigh the tax benefit of debt.

[ also test whether financial distress affects the relation between debt and non-debt tax
shields by comparing equation (4) with equation (3) using an F-test. When the 1.81 (2.99)
Z-score cutoff is used, the F-statistic is 221.09 (811.52), which is significant at the 1%
level. The significant F-statistic suggests that financial distress does affect the relation and
thus supports the inference (that I draw from the results in Table 1.4) that financially
distressed firms do not substitute.

Table 1.5 reports the results from estimating equation (5), which are consistent with
Hypothesis 3. In column (5a), the financial distress dummy variable is equal to one if the
firm’s Z-score is less than 1.81 and zero otherwise. 8¢, which measures the relation
between debt and non-debt tax shields for non-financially distressed firms that are close to
tax exhaustion, is significantly negative at the 1% level. The sum of 85 plus &4, which
measures the relation for all firms that are close to tax exhaustion, is significantly positive
at the 1% level. In column (Sb), the financial distress dummy variable is equal to one if
the firm’s Z-score is less than 2.99 and zero otherwise. 3 is significantly negative at the

1% level, and the sum of 8 plus &, is significantly positive at the 1% level. The results

changes in debt and changes in intangible assets.
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suggest that, among firms that are close to tax exhaustion, only non-financially distressed
ones substitute.

In addition, the results in Table 1.5 are consistent with Hypotheses 4a. In column (5a),
ds is significantly negative at the 1% level. The sum of 8¢ plus s, which measures the
relation between debt and non-debt tax shields for all non-financially distressed firms is
also significantly negative at the 1% level. The results in column (5b) are similar to the
ones in column (5a); both 3¢ and the sum of 85 plus 85 are significantly negative at the 1%
level. The results confirm the earlier inference that all non-financially distressed firms
substitute, regardless of their proximity to tax exhaustion.®

Finally, I note that the results in Table 1.5 are also consistent with Hypothesis 2. As
discussed above, the sum of 8 + 8 is significantly negative at the 1% level. The sum of 8,
+ 89, which measures the relation between debt and non-debt tax shields for all financially
distressed firms, is significantly positive at the 1% level, regardless of the Z-score cutoff
used to classify a firm as financially distressed. Thus the results also support the inference
that only non-financially distressed firms substitute.

I also test whether tax exhaustion affects the relation between debt and non-debt tax
shields by comparing equation (5) with equation (4) using an F-test. When the 1.81 (2.99)

Z-score cutoff is used, the F-statistic is 61.83 (141.66), which is significant at the 1%

¢ The results in Table L.5 are also consistent with Hypothesis 2. As discussed above, the sum of 85 + 5 is
significantly negative at the 1% level. The sum of 3; + 8, which measures the relation between debt and
non-debt tax shields for all financially distressed firms, is significantly positive at the 1% level—
regardless of the Z-score cutoff used to classify a firm as financially distressed. Thus the results support
the inference that financially distressed firms do not substitute.
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level. The significant F-statistic suggests that tax exhaustion does affect the relation.
However, according to the results in Table 1.(5), all non-financially distressed firms
substitute—regardless of their proximity to tax exhaustion. Therefore, although tax
exhaustion has a statistically significant effect on the relation between debt and non-debt
tax shields, the effect is not economically meaningful in the sense that it does not affect
whether non-financially distressed firms substitute.

Before summarizing the results, I note that proximity to financial distress can also
affect the relation between the dependent and the growth and intangible assets control
variables. A financially distressed high growth firm should have less debt than a financially
distressed low growth one, ceteris paribus. A high growth firm will lose considerable
value if financial distress eventually leads to bankruptcy liquidation because it is likely to
have considerable firm specific intangible assets (e.g., human capital). A similar argument
applies to a firm with high intangible assets (as a percent of total assets) to the extent that
intangible assets are also firm specific. The results are little changed if I account for the
two effects.’

In addition, I discuss the significantly positive relations that I find between debt and
non-debt tax shields. In column (4c) of Table 1.4, the sum of Bs plus B+, which measures
the relation for financially distressed firms, is significantly positive. Similarly, in columns
(5a) and (5b) of Table 1.5, the sums of 8¢ plus 8+, which measure the relation for

financially distressed firms that are close to tax exhaustion, are also significantly positive.

7Iaccountforthetvvoc:ft'ectsbyaddingt\nrovariabl&stoequations (4) and (5), DISTRESS x GROWTH
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The positive coefficients are a puzzle because I only predict that they should be non-
negative. One possible explanation for the positive coefficients is that a debt securability
effect, which overwhelms the substitution effect, exists. Jensen and Meckling (1976)
argue that a firm’s debt should be positively related to the collateral value of its assets.
Because the collateral value of a firm’s assets is positively related to its fixed asset
depreciation, a firm’s debt should also be positively related to its depreciation expense.
For financially distressed firms, this positive relation (i.e., the debt securability effect)
could be overwhelming the weak or non-existent substitution effect, which in turn gives
rise to the positive coefficients.®

In summary, I do not find the negative relation between debt and non-debt tax shields
that is predicted by DeAngelo and Masulis (1980). After accounting for firms’ proximity
to financial distress, however, I find a negative relation for only non-financially distressed
firms. The finding provides strong support for the inference that financially distressed
firms do not substitute because the costs of financial distress outweigh the tax benefit of
debt. Moreover, it is unique and the primary contribution of this study to the tax and

finance literature. Lastly, the results suggest that firms’ proximity to tax exhaustion does

not affect whether they substitute.

6. Robustness tests

and DISTRESS x INTANGIBLE.

8Theargumentraisemtht‘:possﬂ)ilitytllatthcFIXED control variable is not accurately measuring
collateral asset value. In this case, the FIXED coefficient is biased towards zero, and the other coefficients
are biased in unknown directions.
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In this section, I examine the robustness of the results presented in section 5. Table
1.5 6 and 7 report the coefficients and significance levels for only the tax-based variables
from equations (3), (4), and (5). (The tax-based variables are o, Bs, Bs + B, S, 56 + 54,
and 3 + 0s.) In general, the results are consistent with the ones in section 5. All
unreported results are available upon request.
6. Financial distress
6.1.1. Altman (1968) Z-score

First, [ use the percentiles of the Z-score distribution to identify financially distressed
firms because Altman’s original cutoffs of 1.81 and 2.99 are no longer valid if there have
been significant structural changes since 1968. I assume that firms in the lower 10% or
25% of the Z-score distribution are financially distressed, and create two sets of dummy
variables. DISTRESS is equal to one if the firm’s Z-score is in the lower 10% or 25% of
the distribution and zero otherwise. The cutoffs are arbitrary, but I do not have any
reason to believe that one will work better than another. Rows (6¢) and (6d) of Table 1.6
report the results for the tax-based variables, which are little changed from the ones in
section 5.°

Second, I exclude the capital structure variable, X, in equation (1), when calculating Z-
score. An endogeneity problem might exist in equations (4) and (5) because a firm’s
capital structure affects both the dependent and financial distress dummy variables.

According to the substitution hypothesis, a firm with low non-debt tax shields should

® I interpret the results as being little changed (different) if the sign and significance level of one or zero
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employ greater debt in its capital structure. And because the increase in debt concurrently
lowers its Z-score, I could mistakenly infer that some financially distressed firms with low
non-debt tax shields also have high debt. I reduce the likelihood of this happening by
excluding the capital structure variable when calculating Z-score. I assume that firms in
the lower 10% or 25% of the modified Z-score distribution are financially distressed. The
correlation between the dummy variables based on Altman’s Z-score and the ones based
on the modified Z-score is 0.789 if the 10% cutoff is used, and 0.708 if the 25% cutofTis

used. Rows (6¢) and (6f) of Table 1.6 report the results for the tax-based variables, which
are little changed from the ones in section 5.
6.1.2. Ohlson (1980) bankruptcy prediction model
I also use Ohlson’s (1980) bankruptcy prediction model to classify a firm as financially

or non-financially distressed. The model provides an estimate of the probability of
bankruptcy within one year. The probability, &, is defined as

[1+exp(-X)] 7",
where

X =1.32-0.407 SIZE + 6.03 TLTA - 1.43 WCTA +0.0757 CLCA

—2.37 NITA - 1.83 FUTL + 0.285 INTWO - 1.72 OENEG

-0.521 CHIN, 6

SIZE = log(total assets divided by the GNP implicit price deflator, 1996 = 100),

(more than one) of the tax-based variable coefficients are different from the ones in section 5.
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TLTA = total liabilities divided by total assets,

WCTA = working capital divided by total assets,

CLCA = current liabilities divided by current assets,

NITA = net income divided by total assets,

FUTL = funds provided by operations divided by total liabilities,

INTWO =1 if net income was negative for the last two years and zero otherwise,

OENEG = 1 if total liabilities is greater than total assets and zero otherwise,

CHIN = (NI, — NL.;)/(JNI| + [NI...[), where NI, is the net income for period t.
The model is based on a sample of manufacturing firms that went bankrupt between 1970
and 1976 and provides an estimate of the probability of bankruptcy within one year.
Using a cutoff of 0.5 to identify bankrupt firms, Ohlson correctly identifies 96% of the
firms that go bankrupt in the following year. Burgstahler, Jiambalvo, and Noreen (1989)
also use the model to identify financially distressed firms.

I include only firms with SIC codes less than 6000 because Ohlson’s (1980) model is
applicable to only manufacturing firms. I also apply several screens similar to the ones in
section 4. First, I exclude observations if any of the variables necessary to calculate x are
missing. This leaves 10,609 firms and 80,019 observations. The figures decrease to
10,142 firms and 72,136 observations if data from only the years 1983 to 1988 are
included in the sample. Second, I exclude observations if any of the variables in equations
(3), (4), or (5) are missing. This leaves 4,850 firms and 23,375 observations. Third, [

exclude observations with zero or negative pretax income. The final sample contains
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4,021 firms and 18,024 firm-year observations. The financial distress dummy variable is
equal to one if the firm’s &t is greater than 0.5 and zero otherwise. For the 15,866
observations in both samples, the correlation between the dummy variables based on
Ohison’s model and the ones based on Altman’s (1968) Z-score is 0.324 if the 1.81 cutoff
is used and 0.475 if the 2.99 cutoff is used. Row (6g) of Table 1.6 reports the results for
the tax-based variables, which are little changed from the ones in section 5.
6.2. Tax variables
First, I redefine a firm’s non-debt tax shields as

depreciation and amortization expense + (investment tax credits/tc)

+ (deferred taxes/t.), M
where

T. equals the maximum marginal federal corporate tax rate.
Deferred taxes are a surrogate for timing differences between book and tax expenses
(Dhaliwal, Trezevant, and Wang, 1992). I gross up the deferred taxes figure so that,
similar to depreciation and amortization expense, it measures the amount of income that is
shielded from taxation. I divide the sum by earnings before interest, taxes, depreciation,
and amortization to control for scale effects. I exclude 1,138 observations because the
deferred taxes data item is missing. Rows (6h) and (6i) of Table 1.6 report the results for
the tax-based variables, which are little changed from the ones in section 5.

Second, because missing values of the investment tax credits data item used in

calculating the non-debt tax shield variable are responsible for many of the excluded
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observations, I redefine a firm’s non-debt tax shields as only depreciation and amortization
expense. I divide by earnings before interest, taxes, depreciation, and amortization to
control for scale effects. The sample increases to 6,235 firms and 33,275 observations.
Rows (6j) and (6k) of Table 1.6 report the results for the tax-based variables, which are
little changed from the ones in section 5.

Third, I scale non-debt tax shields—as defined in equation (2)—by the book value of
total assets. Rows (61I) and (6m) of Table 1.6 report the results for the tax-based
variables, which are little changed from the ones in section 5.

Fourth, I assign firms with zero or negative pretax income a zero effective tax rate. I
scale non-debt tax shields by the book value of total assets because of the difficulty of
interpreting a non-debt tax shield variable with a positive numerator and a negative
denominator. Furthermore, depending on whether the denominator is positive or
negative, the non-debt tax shield coefficients have two interpretations. The sample
increases to 5,386 firms and 23,965 observations. Rows (6n) and (60) of Table 1.6 report
the results for the tax-based variables, which are little changed from the ones in section 5.
6.3. Dependent and control variables

First, I redefine the dependent variable as the book value of long-term debt divided by
the book value of equity. I exclude.3 observations because the book value of equity data
item is missing. I also exclude 180 observations with zero or negative book value of

equity because of the difficulty of interpreting a debt ratio with a zero or negative



33

denominator. Rows (6p) and (6q) of Table 1.6 report the results for the tax-based
variables, which are little changed from the ones in section 5.

Second, I redefine the dependent variable as the book value of short and long-term
debt, divided by the book value of total assets. I exclude 167 observations because the
short-term debt data item is missing. Rows (6r) and (6s) of Table 1.6 report the results
for the tax-based variables, which are little changed from the ones in section 5.

Third, I redefine the profit control variable as the two-year average of earnings before
interest, taxes, depreciation and amortization divided by total assets. I also redefine the
growth control variable as the two-year average of the percent change in sales. The
sample size increases to 4,869 firms and 19,308 observations. Rows (6t) and (6u) of

Table 1.6 report the results for the tax-based variables, which are little changed from the

ones in section 5.
6.4. Econometric issues
6.4.1. Influential observations

I examine whether the results are significantly different if I remove influential
observations from the sample. An influential observation is one that has a demonstrably
larger impact on the results than most of the other observations. Two statistics that are
widely used for checking whether an observation is influential are DFBETA and DFFITS
(Kennedy, 1998).

DFBETA measures the difference between the coefficient when the i™ observation is

included and excluded, the difference being scaled by the estimated standard error of the
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coefficient. Iremove an observation if the absolute value of one of its DFBETAs is
greater than 2/sqrt(n), where n equals the number of observations (Belsley, Kuh, and
Welsch, 1980). Rows (6v) and (6w) of Table 1.6 report the results for the tax-based
variables, which are little changed from the ones in section 5.

DFFITS is the scaled difference between the predicted values for the i case when the
regression is estimated with and without the i® observation. I remove an observation if its
DFFITS is greater than 2sqrt(k/n), where k-1 equals the number of independent variables
and n equals the number of observations (Belsley, Kuh, and Welsch, 1980). Rows (6x)
and (6y) of Table 1.6 report the results for the tax-based variables, which are little
changed from the ones in section 5.

6.4.2. Residual correlation

[ examine whether the results are significantly different if T account for residual
correlation. The standard errors are biased if the residuals are serially or cross-sectionally
correlated. In order to address this issue, I run four additional tests. In the first test, I
assume that the residuals for a given firm—not among firms—are correlated and adjust
the variance-covariance matrix accordingly.'® Rows (6z) and (6aa) of Table 1.6 report the

results for the tax-based variables, which are little changed from the ones in section 5.

. . . . aey
'° The adjusted variance-covariance matrix is equal to V = (X'X) IZ,-..“:' u;(X'X)™, where

N'= oumber of firms, u; =) " e,x;, with
n = number of observations for firm j

¢; = ith residual for firm j,

x; = ith row of X for firm j.
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In the second test, I separately estimate equations (3), (4), and (5) for each year from
1983 to 1998. Table 1.7 reports the results for the tax-based variables. The results from
equation (3), when examined by themselves, suggest that all firms substitute; o is
significantly negative at the 5% level in 10 of the 16 annual regressions. The combined
results of equations (3), (4), and (5), however, provide strong support for the inference
that only non-financially distressed firms substitute. For example, if the 1.81 cutoffis used
in equation (4), B is significantly negative at the 5% level in 14 of the 16 regressions, and
the sum of B¢ + B+ is never significantly negative; similarly, in equation (5), 8 is
significantly negative at the 5% level in 11 of the 16 regressions, and the sum of 5 plus &,
is never significantly negative.

In the third test, I calculate the mean of the annual tax variable coefficients from
equations (3), (4), and (5). Because the coefficients from successive annual regressions
are unlikely to be independent, it is important to account for serial correlation in the
coefficients when estimating the standard error of their mean. I adjust the standard errors
using the method in Abarbanell and Bernard (2000), who assume that the annual
coefficients are first-order autocorrelated. They multiply the standard error by the square
root of [(1+p)/(1-p)] - [2p(1-p")/n(1-p)?], where p is the estimated first-order
autocorrelation of the annual coefficients and n equals the number of years. The last three

rows of Panels A and B of Table 1.7 report the results, which are consistent with the ones

from the annual regressions.
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In the fourth test, I estimate equations (3), (4), and (5) with industry dummy variables
because the residuals may exhibit a systematic pattern associated with industry differences
if debt ratios differ according to industry. The dummy variables are based on two-digit
SIC codes. Rows (6bb) and (6¢cc) of Table 1.6 report the results for the tax-based
variables, which are little changed from the ones in section 5.

6.4.3. Other econometric issues

First, consistent with Rajan and Zingales (1995), I lag the independent variables one
year to reduce the problem of endogeneity. The sample decreases to 15,318 observations.
Rows (6dd) and (6ee) of Table 1.6 report the results for the tax-based variables, which are
little changed from the ones in section S.

Second, I estimate equations (3), (4), and (5) using a fixed effects model to account for
the effects of any unknown, omitted variables that are specific to individual firms but stay
constant over time. Rows (6ff) and (6gg) of Table 1.6 report the results for the tax-based
variables, which are little changed from the ones in section 5.

Prior studies use tobit models because the dependent variables (debt ratios) are
censored at zero." According to Maddala (1991), however, this is an inappropriate use of
the tobit model; a firm has a zero debt ratio because it chooses not to issue any debt, not
because debt ratios below zero are unobservable. Thus I do not use a tobit model to
estimate equations (3), (4), and (5).

6.5. Summary of robustness tests

' Anderson and Makhija (1999), Graham (1999), Wald (1999).
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Rows (6hh) and (6ii) of Table 1.6 summarize the results in rows (6¢) to (6gg). The
summary statistics confirm the robustness of the results in section 5. More importantly,
they illustrate the importance of accounting for financial distress when examining whether
firms substitute. For non-financially distressed firms, the relation between debt and non-
debt tax shields is significantly negative at the 5% level in 28 of the 31 regressions;

moreover, the relation is never significantly negative for financially distressed firms.

7. Conclusion

In this study, I examine whether a firm’s proximity to both financial distress and tax
exhaustion affects whether debt is negatively related to non-debt tax shields. I find that
debt is negatively related to non-debt tax shields for only non-financially distressed firms.
The finding is supportive of the inference that financially distressed firms do not substitute
because the costs of financial distress outweigh the tax benefit of debt. The results also
suggest that firms’ proximity to tax exhaustion does not affect whether they substitute.

This study contributes to the tax and finance literature in two ways. First, it shows that
a firm’s proximity to financial distress affects its financing decisions and thus helps to
explain why some studies fail to find that debt is negatively related to non-debt tax shields
(e.g., Bradley, Jarrell, and Kim, 1984; Titman and Wessels, 1988). Second, it adds to the
growing number of studies which show that firms also consider non-tax costs when they

make business decisions (e.g., Matsunaga, Shevlin, and Shores, 1992; Hunt, Moyer, and

Shevlin, 1996).
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This study also suggests two directions for future research. In Study 2, I examine the
role of financial distress (in determining whether firms substitute) in a business
environment where membership in large industrial groups affects the costs of financial
distress. More specifically, I examine the financing decisions of Japanese firms because
financial distress costs should be lower for a firm that is a member of a keiretsu. The
second direction for future research is to examine whether the result in this study—that
financially distressed firms behave differently than non-financially distressed ones—
generalizes to the results from other studies that examine whether taxes affect firm
behavior. For example, several studies examine whether firms engage in tax-motivated
income shifting across time (e.g., Scholes, Wilson, and Wolfson, 1992; Guenther, 1994) or
across jurisdictions (e.g., Collins, Kemsley, and Shackelford, 1997; Collins, Kemsley, and

Lang, 1998).
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Table 1.1
Predictions

This table contains the predicted signs for the control and tax variable coefficients from equations (3), (4),
and (5). H1 to H4a refer to Hypotheses 1 to 4a, respectively. * corresponds to a non-negative predicted
sign.

Control H1 H2 H3 H3a H4 H4a
variables
FIXED o/Pr/& +

INTANGIBLE ~ ay/ff5, -
INVENTORY  ay/By/s;  +

PROFITABILITY o./B4/3, +/-

GROWTH as/Bsfss -

NDTS oe/BeSe - - - - -
Bs + B *
8 + & * -

B¢ + Bs * =




Table 1.2
Descriptive statistics

Panel A: Final sample

Mean Standard Median

deviation
Long-term debt* 0.192 0.164 0.173
Fixed® 0.378 0.238 0322
Intangible® 0.054 0.100 0.005
Inventory® 0.173 0.150 0.150
Profitability® 0.158 0.096 0.153
Growth! 0.616 24419  0.099
NDTS® 0.327 0.674 0291
Z-score® 4.321 14.149  3.585
Effective tax rate’ 0.337 3.974 0379

N 18054

Panel B: Firm-year observations are partitioned into two groups using Altman’s (1968) Z-score.®

Financially Non-financially
distressed distressed
(Z-score < 1.81) (Z-score 2 1.81)
Mean Standard Median Mean Standard Median
deviation deviation
Long-term debt* 0.355 0.18¢ 0.342 0.162 0.142 0.142
Fixed® 0.629 0.259 0.729 0.333 0204 0.293
Intangible® 0.051 0.126 0.000 0.055 0.095 0.009
Invv.zutoryd 0.053 0.083 0.025 0.194 0.149 0.177
Profitability® 0.117 0.130 0.126 0.165 0.086 0.162
Growth! 0.393 6.642  0.066 0.656 26.367 0.105
NDTS® _ 0.349 1.406 0.318 0.323 0426 0.285
Effective tax rate' 0.408 5.788 0.357 0324 3.552 0.381
N 2744 15310
Panel C: Firm-year observations are partitioned into two groups using Altman’s (1968) Z-score.”
Financially Non-financially
distressed distressed
(Z-score < 2.99) (Z-score 2 2.99)
Mean Standard Median Mean Standard Median
deviation deviation
Long-term debt" 0.301 0.166 0.297 0.127 0.124 0.103
Fixed® 0.513 0.265 0.550 0.299 0.179 0.270
Intangible® 0.061 0.117 0.000 0.050 0.088 0.007
Invenmty“ 0.111 0.128 0.056 0.209 0.150 0.197
Profitability® 0.127 0.099 0.131 0.176 0.089 0.173
Growth! 0.353 5009 0.075 0.772 30.589 0.112
NDTS? ' 0.377 1.024 0.344 0.297 0.314 0.258
Effective tax rate' 0.316 6.442 0.368 0.349 0.716 0.382
N 6730 11324

See next page for variable definitions.
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Table 1.2 continued
Descriptive statistics

*Book value of long-term debt divided by book value of total assets.

®Net property, plant, and equipment divided by book value of total assets.

°Net intangible assets divided by book value of total assets.

¢ Inventory divided by book value of total assets.

“Four-year average of earnings before interest, taxes, depreciation, and amortization divided by book
value of total assets.

! Four-year average of the percent change in net sales.

& Sum of depreciation and amortization expense plus investment tax credits grossed up by the maximum
marginal federal corporate tax rate, divided by earnings before interest, taxes, depreciation, and
amortization.

b Z-score = 1.2 (working capital/total assets) + 1.4 (retained earnings/total assets) + 3.3 (earnings before
interest and taxes/total assets) + 0.6 (market value of equity/book value of total liabilities) + 1.0
(sales/total assets).

"Total income tax expense divided by pretax income.

! Tests the null hypothesis that the means in Panel A are equal to the means in Panel D.
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Table 1.3
Correlation coefficients

Final sample. N=18,054.
Long-term Fixed Intangibles Inventory Profitability Growth NDTS

debt
Long-term debt' 1.000
Fixed® 0.381**  1.000
Intangible® 0.163**  -0.276** 1.000
Inventory® <0.159**  .0.464** -0.131** 1.000
Profitability® 0.117** 0.068** -0032** .0057** 1.000
Growth! 0.016* 0000  -0.001 0012  0.025** 1.000
NDTSE 0.015*  0.067** -0.009 20.043** 0.049%*  -0.002 1.000
Z-score® -0.116%*  -0.074** 0012 0.029** -0.276** 0.008 -0.014
Effective tax rate' -0.001 0.014  0.027** 0005  0.007 0.000  -0.023**

Z-score Effective

tax rate

Long-term debt"
Fixed®
Intangible®
Inventory?
Profitability®
Growth'
NDTS®
Z-score® 1.000

Effective tax rate' 0.001 _ 1.000
** and *, statistically significant at the 1 and 5 percent levels.)

*Book value of long-term debt divided by book value of total assets.

®Net property, plant, and equipment divided by book value of total assets.

¢ Net intangible assets divided by book value of total assets.

¢ Inventory divided by book value of total assets.

*Four-year average of earnings before interest, taxes, depreciation, and amortization divided by book
value of total assets.

¢ Four-year average of the percent change in net sales.

§ Sum of depreciation and amortization expense plus investment tax credits grossed up by the maximum
marginal federal corporate tax rate, divided by earnings before interest, taxes, depreciation, and
amortization.

" Z-score = 1.2 (working capital/total assets) + 1.4 (retained earnings/total assets) + 3.3 (earnings before
interest and taxes/total assets) + 0.6 (market value of equity/book value of total liabilities) + 1.0
(sales/total assets).

"Total income tax expense divided by pretax income.

! The significance level is calculated using a t-test with n — 2 degrees of freedom. The t-statistic is equal to
p(n=2)"2/(1-p%)'?, where p is the estimated correlation coefficient.
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Table 1.4
Pooled cross-sectional time-series regressions — Equations (3) and (4)

Column (4a) contains the results from estimating equation (3). Columns (4b) and (4c) contain the results
from estimating equation (4). The dependent variable is the book value of long-term debt divided by the
book value of total assets. Annual dummy variables are included in the regression, but the coefficients are
not reported. White’s (1980) standard errors are in parenthesis. N= 18,054.

(4a) (4b) (4o)
Z-score” < 1.81 Z-score <2.99
Intercept 0o/Bo  0.046** 0.056** 0.069**
(0.009) (0.009) (0.011)
Fixed® /By 0.369%* 0.363** 0.345**
(0.005) (0.005) (0.007)
Intangible® oy/B;  0.537%* 0.533%» 0.508%*
(0.017) 0.017) (0.018)
Inventory® oy/Bs  0.131%* 0.134** 0.139%+*
(0.008) (0.008) (0.008)
Profitability® By 0.242%* 0.242%* 20.223%*
(0.043) (0.043) (0.040)
Growth! agPs  -0.067** 0.067** <0.066**
(0.011) (0.011) (0.011)
NDTS® ae/Bs  -0.005 0.036** -0.099**
(0.004) (0.009) (0.028)
DISTRESS" x NDTS B, 0.047** 0.109**
0.011) (0.027)
Bs + Br 0.011 0.009*
(0.007) (0.005)
F statistic 271.68%* 264.96** 272.38%*
R? 0.257 0.266 0.289

** and *, statisticaily significant at the 1 and 5 percent levels, one tailed tests.

* Altman (1968) Z-score = 1.2 (working capital/total assets) + 1.4 (retained earnings/total assets) + 3.3
(earnings before interest and taxes/total assets) + 0.6 (market value of equity/book value of total liabilities)

+ 1.0 (sales/iotal asseis).

® Net property, plant, and equipment divided by book value of total assets.

“Net intangible assets divided by book value of total assets.

¢ Inventory divided by book value of total assets.
* Four-year average of earnings before interest, taxes, depreciation, and amortization divided by book

value of total assets.

‘Four-year average of the percent change in net sales (+ 1000).

8 Sum of depreciation and amortization expense plus investment tax credits grossed up by the maximum
marginal federal cor