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The 1980s were marked by a greater emphasis on debt
financing by corporations. This shift away from equity
financing is apparent in the rise in the aggregate, book-
value, debt-to-equity ratio of nonfinancial corporations.
As shown in Chart 1, aggregate, book-value leverage
began rising in 1984, corresponding with an unprece-
dented surge in the net retirement of equities that many
attribute to the increase in corporate restructuring in
the 1980s.

The decade also was punctuated by two key tax reform
laws that brought about major changes in marginal income
tax rates. The 1981 tax reform act, for example, reduced the
maximum marginal tax rate on ordinary, personal income
from 70 percent to 50 percent. The 1986 tax reform act fur-
ther reduced the maximum rate on ordinary, personal in-
come, lowered the maximum tax rate on corporate profits,
and raised the maximum marginal tax rate capital gains.!

With this combination of developments, it is only natu-
ral to look for a link between the income-tax rate changes
and the shift away from equity and toward debt financing
by nonfinancial corporations during the 1980s. This paper
examines this connection. It differs from previous studies
in two ways. First, it considers the effects on corporate
leverage of changes in nominal interest rates working
through tax incentives as well as the direct effects of
changes in income-tax rates. The analysis in this paper
suggests that tax-related incentives toward leverage in-
crease with nominal interest rates, and that this interest
rate link had a pronounced influence on income-tax in-
centives for corporate leverage in the 1980s. Moreover,
changes in income-tax rates, in theory, cause the nominal
interest rate to change, thereby partly offsetting the direct
effects of income-tax rate changes.

This paper also differs from previous studies in that
it evaluates the relationship between income-tax incen-
tives and aggregate, market-value leverage among nonfi-
nancial corporations. The empirical evidence indicates
that market-value leverage among nonfinancial corpora-
tions in the latter part of the 1980s was greater than can be
accounted for by income-tax incentives alone. This finding
is consistent with the predominant view in the literature
that factors such as financial innovation and deregulation,
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relaxed antitrust standards, improvements in “‘takeover
technology,”” and higher levels of free cash flow, rather than
income-tax incentives, contributed to higher leverage in
the 1980s.2

This latter result is of particular interest in that the
supposed boost to corporate leverage in 1980s is not
apparent in the level of market-value leverage among non-
financial corporations. This point is illustrated in Chart 2,
which traces the market-value debt-to-equity ratio (D/E)
for nonfinancial corporations. The estimates of leverage in
the chart are based on Flow of Funds and National Income
Accounts data.? The chart shows that market-value corpo-
rate leverage has tended to increase since the early 1950s.

The most apparent run-up in leverage, however, occurred
in the early 1970s, not the 1980s. In fact, the average level
of market-value leverage for the 1980s was about the same
as that for the second half of the 1970s.4

The paper presents a model relating the marginal benefit
of corporate leverage to income tax rates and the nominal
interest rate. The theoretical framework is used to examine
how and why income-tax incentives for leverage changed
over time. The estimated empirical relationship between
income-tax incentives and corporate leverage then is used
to determine the contribution of income-tax incentives to

higher market-value, nonfinancial corporate leverage in
the 1980s.
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I. The Model

Income Taxes and Leverage

To illustrate how income tax considerations can affect a
firm’s choice regarding market-value leverage, the value of
a firm (project) financed only with equity is compared with
the value of the same firm financed also with some debt.
Assuming two time periods, let / be the initial investment,
Y be the net nominal return from the project in the second
period, and p be the inflation rate from Period 1 to Period 2.
For simplicity, it is assumed that all investors have perfect
foresight.

All investors are assumed to face flat tax rates on
ordinary, personal income (t,), corporate profits (), and
personal, equity income (z,). Furthermore, profits are paid
both in the form of dividends and capital gains in propor-
tions w and (1-—w), respectively, where 0 <w < 1. The
marginal tax rate on personal, equity income is defined as
the weighted average of an individual’s marginal tax rate
on ordinary, personal income and the marginal tax rate on
capital gains, such that 7, = wz, + (1—w)t,, where 1, is
the tax rate on capital gains.>

With 100 percent equity financing, the value of the firm
in Period 1 is the discounted value of the gross, after-tax,
real return in Period 2:

I+ {d=1)wd =)+ -w)A~1,)1}-pl
B I+r

v, (1)
where r is the real after-tax required return. The re-
quired real after-tax return is exogenous and applies to all
investors.

To incorporate the effects of leverage, the initial investor
is assumed to issue debt to other (outside) investors in
Period 1 in some proportion, a, of the initial investment,
where 0 < g < 1.6 The nominal rate-of-return on the debt,
R, 1s the sum of the real required rate-of-return and the rate
of inflation adjusted for taxes on interest income, so that
r+
— @)
This exprepssion is the Darby (1975) respecification of the
Fisher equation, and it implies that an increase (decrease)
in the marginal tax rate on ordinary, personal income will
raise (lower) the before-tax, nominal interest rate on debt.”

Given these assumptions, the value of debt in Period 1
can be expressed as

al + aI[R(l—tp) - p]
I+ ’

R =

D =ual =

)

where D is both market-value and book-value of debt.8
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The value of the firm with debt financing, then, can
be derived from (1) and (3). This is accomplished by
adjusting the before-tax claims of the equity holder in (1)
by the before-tax claims of the debtholders and adding the
after-tax value of debt. The value of the firm with debt
financing is:

=I"D+(Y"DR){(1 —t)w(l=1,)+ (11— w)1=1)]}~p( — D)

D

b+r
D+D[R(1~tp)—p]
1+r
or
V=V, + DR{(I—tp)"(1~tc){w(1—tp)+(1—W)(1“‘tk)]}' )

1+r

From (4), it can be seen that the initial investor would
have an incentive to use debt financing as long as the tax
rate on interest income is less than the effective rate on
equity income—that is, as long as 7, <[z, +£,(1—1,.)]. The
tax rate on equity income reflects the double taxation of
corporate profits—first when the corporation pays taxes on
earnings and again when personal taxes are paid on divi-
dends or capital gains. Interest on debt, on the other hand,
is tax-deductible for corporations, and, thus, is taxed only
once, as ordinary, personal income.

When interest income is taxed at a lower rate than equity
income, then, the value of the firm is positively related to
the amount of debt financing. For the case in which the
initial investor issues debt to finance the project, the
marginal benefit of debt versus equity financing is

WVp R{(1—1,)~ (A=t )w(l —t,)+(1—w)(1 1)
oD 1+7

g_

0. 5)

For an existing corporation, (5) is the marginal tax
benefit from using debt (rather than equity) to finance new
investment.? The expression shows that the income-tax
incentives for leveraging are a function of the marginal tax
rates as well as the nominal interest rate.

The reason the nominal interest rate has an effect is the
presence of the inflation premium. !0 From (5), the effect of
inflation, and, thus, of the nominal interest rate, on the
incentives for leveraging, holding taxes constant, is:

- (A= )wd—1,) +(=w)(1~1)]

) 1—1t
% _ 2 0. (6)
op I1+r




An increase in inflation (rise in the nominal rate of return)
reinforces the positive effect on the value of the firm from
issuing debt, assuming that the tax rate on interest income
is less than the effective rate on equity income.!! The
reason for this is that the higher nominal income due to
higher inflation is taxed at a lower rate when it is taken as
interest income rather than as equity income.

The unambiguous sign in (6) in part stems from the
absence of “bracket creep,” which is assumed away by
having flat tax rates. With a progressive tax rate structure
and no inflation indexation, 7, would rise with inflation due
to bracket creep. If the marginal tax rate on ordinary
income rises due to inflation, the theoretical effects of
inflation on the incentives for leveraging are ambiguous.'?
In the U.S., the 1981 tax reform act introduced inflation
indexation (effective in 1985), but in prior years the margi-
nal tax rates for individuals increased with inflation. In any
case, the empirical evidence in the next section indicates
that the bracket creep effect has not dominated.

The effect of a change in the tax rate on ordinary,
personal income on the incentives for a firm to leverage can
be shown formally by differentiating (5) with respect to 7,,.
This yields

g - R {(1—1)= A=t )w(l ~1,)+ (1 =w)1—1)]}

ot, ar, L+r

R[(1-1)w—1]
1+r

or
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As background to the discussion in the empirical section
on the effects of interest rates and tax rates on income-tax
incentives for leveraging, it is useful to consider the two
sets of terms on the right-hand side of (7). The second set of
terms on the right-hand-side of (7) represents the direct
effect of a change in ¢, on the marginal benefit from an
increase in leverage. This term is negative for all allowable
values of w—thatis, 0 <w < 1. This direct effect generally
is what analysts have in mind when arguing that lower
marginal tax rates on ordinary, personal income favor
greater corporate leverage.1

When debt is issued to outside investors, the overall

effect of a change in 7, on the incentives for leveraging,
however, will be less negative than that suggested by the
direct effect. This is true since a change in the personal tax
rate alters the before-tax, nominal rate of return.'4 The
effect of the change in the nominal interest rate is repre-
sented by the first set of terms on the right-hand-side of (7).
This set of terms is positive for allowable values of w, and
increases with w. Ignoring the feedback of tax rates on the
nominal interest rate, then, would lead to an overstatement
of the effect of a change in z,,. ‘

Thus, the sign of the derivative in (7) is negative as long
as some corporate profits are realized in the form of capital
gains (w<1).15 A higher marginal tax rate on ordinary
income, then, would lead to less debt and lower leverage.
Likewise, a lower tax rate would lead to more debt and
higher leverage.

However, if profits are paid out only in dividends
(w=1), then, changes in a flat marginal tax rate on
ordinary, personal income would not affect the marginal
benefit form leveraging. From (5), the marginal benefit
from leveraging would be

_ Rd- 1)1,

1+r
or, in the more familiar form,

_ (r+p)t,
T 14

For a given after-tax rate of return, the marginal benefit of
leverage depends on the corporate tax rate, but not on the
other tax rates, when w=1.

From (5), it also follows that the incentives for issuing
debt versus equity to finance new investment are positively
related to the tax rates on corporate profits and capital
gains—that is,

98 _ Riw-)+A-w(l—i} o

ot [+r ®)
and

og _R(l—-tc)(l—-w)

S 1 ©)

A higher corporate tax rate or higher personal tax rate on
capital gains would lead to an increase in debt and lever-
age.'6 The reason is the higher tax rates lower the return on
equity income relative to that on interest income.

Determination of Corporate Leverage

When financing new investment an investor would
choose all debt when the tax rate on equity income is higher
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than that on interest income, if the tax treatment of interest
and equity income were the only consideration. Pure debt
(or pure equity) is not the observed pattern of corporate
financing, however, so other factors must affect the choice
of equity financing versus debt financing. Corporate lever-
age decisions, for example, can be affected by non-debt tax
shields associated with depreciation deductions and in-
vestment tax credits. DeAngelo and Masulis (1980) point
out that non-debt tax shields offset the income-tax advan-
tage of leverage and could be influential enough to deter-
mine D/E ratios for individual firms."”

Non-tax considerations also can affect leverage; many
of these make leverage more costly, and work to offset
income-tax incentives favoring debt financing. An often-
cited non-tax impediment to debt financing is the cost of
bankruptcy. The argument is that dead weight losses are
associated with a firm becoming insolvent and not meeting
its debt obligations.!® Everything else equal, at some
degree of leverage, further increases in debt financing will
raise the probability of bankruptcy and the expected cost of
bankruptcy. Hence, bankruptcy costs would bias a firm
toward equity financing, and changes in expected bank-
ruptcy cost would be negatively related to changes in
D/E ratios.

Costs associated with information asymmetries and
agency problems also can be affected by, and in turn affect,
the degree of corporate leverage.!® In the case of an owner-
managed firm, the manager (agent), who has more infor-
mation about the firm than do outside investors, has
incentives to increase the firm’s risk to the detriment of
the debtholders (principals). Ex post, such incentives for
risk-taking will increase with leverage.?® In Jensen and
Meckling (1976), the monitoring and other agency costs
associated with outside financing will be borne by the
owner and reduce the value of the firm relative to its value
with 100 percent inside financing. To the extent that inside
financing is identified with equity and outside financing
with debt, information asymmetries and agency costs

would serve to offset the tax shield advantages of debt,
and, thus, limit D/E ratios.

For many corporations, of course, agency problems
exist between managers and non-manager stockholders.
For such firms, much of the equity as well as the debt can
be viewed as outside financing. With agency costs associ-
ated both with outside equity and debt, such costs would
not necessarily increase monotonically with leverage. Jen-
sen and Meckling argue that, for a given volume of inside
financing and firm size, total agency costs should fall and
then rise as the fraction financed through outside equity
rises.?! In this context, a firm’s D/E mix, in principle,
could be determined uniquely without tax effects.

Even so, the income tax effects discussed above can be
important influences on firms’ debt and equity choices.??
The optimal D/E ratio for a corporation should balance the
marginal effects from leveraging related to income-tax
factors and other tax and non-tax factors. With uncertainty,
there would be an expected marginal benefit from leverag-
ing associated with income tax considerations comparable
to (5). Given that the expected marginal benefit from
leverage is positive, in equilibrium the expected net margi-
nal effect of all other factors on leverage must just offset
that benefit.

Assuming that the expected net marginal cost of other
factors is some function f() of the level of leverage,
represented by the D/E ratio, and a vector of other vari-
ables, X, the long-run level of leverage would satisfy the
condition,

g — fDIE, X) =0, (10)

where g in this context is the expected marginal income-tax
benefit from leveraging. If this equality does not hold at a
given point in time, a corporation could be expected to
adjust its leverage over time to eliminate the difference
between the expected marginal benefit and the marginal
cost.

II. Empirical Results

In this section the theoretical constructs developed
above are used to evaluate empirically how income-tax
considerations for corporate leverage have behaved and
how these incentives have affected aggregate leverage
among nonfinancial corporations in the 1980s. The analy-
sis proceeds first by evaluating how income-tax incentives
per se changed over time and then by relating the changes
in aggregate, corporate leverage to the estimated income-
tax incentives.

Federal Reserve Bank of San Francisco

Estimated Income-Tax Incentives

To evaluate quantitatively how and why income-tax
incentives have changed over time, estimates of the margi-
nal value of issuing corporate debt can be derived by using
(5). Using the undiscounted value, the marginal gain from
leveraging is defined as:

G=R{(1-1,)— (-t )w(l—1,)+1-w)1-1)1}. (D)



Using (11) requires choosing an appropriate before-tax
interest rate and estimating the relevant tax rates. The nom-
inal interest rate selected is the 10-year Treasury bond rate.
Using a Treasury security rate, rather than a corporate bond
rate, tends to understate the tax effect since expected rates-
of-returns should be positively related to risk. On the other
hand, using a corporate interest rate would overstate the
tax effect since it would be the promised rather than the ex-
pected rate-of-return. In any case, the empirical results are
not very sensitive to the use of either an interest rate on cor-
porate bonds or one on a longer-term Treasury instrument.

The estimated tax rates should reflect the marginal tax
rates of the investors that would hold the additional debt or
equity issued. With regard to the stock of outstanding
securities, we observed that individual investors hold both
equity and debt (apparently for diversification motives),
which means that, for estimating the average value of the
income-tax incentive, the appropriate tax-rates for personal
income (both interest and equity) are weighted averages of
the tax rates for the investors holding corporate securities.
If it is further assumed that new debt and equity is acquired
by investors in different tax brackets in the same propor-
tion as the outstanding stocks, the average marginal tax
rates also are appropriate for evaluating the effects of taxes
on the marginal value of leverage. In this section, then, (11)
is evaluated using estimates of the weighted average mar-
ginal tax rates for personal income—interest, dividends,
and capital gains, along with the maximum fax rate on
corporate profits.

For ordinary, personal income, separate estimates were
made for tax rates on interest income and for those on
dividend income.?? This is necessary because debt and
equity instruments are not held in the same proportions

among investors subject to different marginal income-tax
rates. Equities tend to be held by investors with higher
incomes. The weighted-average marginal tax rates were
derived through 1986 based on data from Individual In-
come Tax Returns for the appropriate years. The average
marginal rate on interest income is based on the distribu-
tion of interest income across adjusted gross income cate-
gories. This assumes that the distribution of corporate debt
holdings 1s proportional to the distribution of all debt. The
average marginal tax rate on dividends is based on the
distribution of dividend income across adjusted gross
income categories.>* The estimates after 1986 were de-
rived by applying the weights based on 1986 income data
to the marginal tax rates for the different income categories
for each year.

The tax rate on capital gains is based on estimates of the
average marginal rate from the Congressional Budget
Office (CBO).?% The CBO estimates represent tax rates on
realized capital gains. The common assumption is that the
effective tax rate is considerably lower than the rate on
realized gains because of the general deferral of taxes, the
selective realization of losses and gains, and the increase
of basis at death. The usual convention is to set the
effective capital gains tax rate equal to one-fourth the rate
on realized capital gains.?¢

In estimating the average marginal personal tax rate on
equity income, w usually is set equal to one-half based on
the observation that, historically, corporate profits have
been distributed about equally through dividends and
capital gains.?7 Over the period from 1950 through 1988,
for example, the ratio of dividends to after-tax profits
among nonfinancial corporations averaged just about 50
percent.

Chart 3
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Chart 3, however, indicates that using a fixed value for w
may not be appropriate. The dividend to profits ratio
jumped in the 1980s, averaging 72 percent after 1981 and
44 percent from 1950 through 1981. The significance of
this change depends on whether the higher ratio is perma-
nent or temporary. The higher ratio could reflect a perma-
nent endogenous response to the shift in tax rates in the
1980s, which narrowed the spread between the rate on
ordinary income and that on capital gains.

Alternatively, the change in the ratio could be temporary.
First, corporations may have increased dividends as a way
of adjusting leverage in response to developments in the
1980s that are argued to have encouraged debt financing.
Second, the rapid appreciation in stock prices in the 1980s
are indicative of higher expected profits. If dividends are
related to long-run profits, the higher ratios of dividends to
current income observed in the 1980s could decline as
higher levels of profits are realized in the future.

Based on these considerations, two sets of weights are
considered, one with a value of w fixed at 0.44 and the
second with a value of w set equal to 0.44 for the period
through 1981 and equal to 0.58 after 1981. The choice of
0.58 for the more recent years assumes that the increase in
the share of long-run profits paid out in dividends is equal
to half of the observed rise in the aggregate, dividends-to-
profits ratio.

Chart 4 shows the estimates of G, which are affected by
income tax rates as well as by interest rates. The dark line
traces the estimated values of G when w is allowed to
change, while the light line traces the estimates when w is
held constant. The chart shows that the tax advantage of
debt over equity financing increased, on balance, over the

last three decades. The incentives were greatest in 1982
and remained relatively high through 1984. After declining
markedly through 1986, they rebounded some through
1989. The estimates of the tax incentives for leveraging in
1989 were a bit lower than at the start of the decade and
about equal to the level prevailing in the mid-1970s.

To identify the relative importance income-tax rates and
the nominal interest rate in determining movements in G, it
is useful to separate the two effects. To isolate the tax rate
effects, the term in braces in (11) commonly is used. This
approach-amounts to measuring the effect of income taxes
holding the before-tax nominal interest rate constant.
Doing this, however, ignores the theoretical feedback from
tax rates to the before-tax nominal interest rate.

The discussion in the previous section suggests that, in
theory, the more appropriate approach would be to evaluate
the tax rate effects holding the affer-tax nominal interest
rate constant. This says that the marginal effect of debt
financing should be expressed in terms of the tax rates and
the after-tax nominal interest rate.?® Using (2) and (11),
the undiscounted marginal value of leveraging can be
expressed as:

1=1)[wl—1,) + (1= w)(1—1,)
-1,

G=(r+p)il - )
where (r+p) is the after-tax nominal interest rate on
debt.?? In this expression for G, the term in braces, in
principle, captures the effects of changes in tax rates on the
incentives for leveraging, including those due to changes
in the before-tax nominal interest rate that are related to
income-tax rate changes.

Chart 4
Income-Tax Advantage

Percent

4.0 -
3.5
3.0
2.5 -
2.0
1.0 7

of Debt vs. Equity

Change in +|"
weight* |

Fixed weight™ /"

56 60 64 &8

1Tt 1T it 1rrrryqyrrrrrrrroraTrrTi

72 76 80 84 88

*Weight = 0.44 (1954-1981), weight = 0.58 (1982-1989).

**Weight = 0.44

Federal Reserve Bank of San Francisco



Chart 5 shows that accounting for the effects of taxes on
the nominal interest rate alters the perspective on how
recent tax law changes have affected incentives for corpo-
rations to leverage. The black line is the value of the term in
braces from (11), multiplied by the average value of the ten-
year Treasury bond rate for 1978 and 1979. The green line
is the value of the term in braces from (12), multiplied by
the average of the after-tax ten-year Treasury rate for 1978
and 1979.

Both series in Chart 5, however, show that the bias in the
income tax rates toward debt financing has declined since
about the mid-1960s. The upward trend in G, shown in the
previous chart, then, is due to the rise in nominal interest
rates. That is, based on these estimates, higher interest
rates, rather than tax policy per se, have increased the
relative attractiveness of debt financing.

With respect to the recent tax law changes, the series in
Chart 5 indicate that the changes in income-tax rates
following the 1981 tax reform act boosted the incentives for
leveraging. This would be expected, given that the major
income-tax changes in the 1981 act lowered marginal tax
rates on ordinary income, with the maximum rate reduced
from 70 percent to 50 percent. The increase in the bias
toward debt financing from this act, however, did not do
much more than offset the decline in the bias inherent
in U.S. income tax policy during the second half of
the 1970s.30

The relatively strong incentives for leveraging in the
early 1980s primarily reflect the higher nominal interest
rates that prevailed in that period rather than changes in
marginal tax rates. Moreover, the subsequent decline in
these incentives from 1984 through 1986 was due to the

drop in nominal interest rates, which essentially offset the
effects of the 1981 tax act. By 1986, the tax advantage of
debt versus equity financing was only a little above the
levels prevailing in the 1970s (see Chart 4).

The income tax rate changes following the 1986 tax act
reduced the bias toward debt financing, as indicated by the
decline in the series plotted in Chart 5. Although the 1986
tax act lowered marginal tax rates on ordinary income and
raised them on capital gains, which, according to the
discussion above, should have favored debt financing, it
also lowered the marginal tax rate on corporate profits,
which should have reduced the tax bias toward debt financ-
ing. The estimates in Chart 5, showing a net decline after
1986, suggest that the change in the corporate tax rate
simply dominated. However, the effect of the law is more
complicated. The reduction in the maximum marginal tax
rate on ordinary, personal income from 50 percent to 33
percent (28 percent for the highest tax brackets) lowered
the average marginal tax rate for individuals earning
dividend income by much more than the average marginal
tax rate for individuals earning interest income. As a
result, the estimated tax incentives for leveraging were not
boosted much by the lower tax rates on ordinary, personal
income. In fact, in the case of the green line in Chart 5,
which takes into account the effects of tax rates on nominal
interest rates, the net effect of the changes in personal tax
rates was to reduce the incentives for leveraging, and to
reinforce the effect of the lower corporate tax rate. This is
not a result that would have been anticipated based on the
model presented above, in which marginal tax rates on
interest and dividend income are equal and move together.

Chart 5
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Tax Incentives and Leverage

The discussion in this section turns to the empirical
evidence on the relationship between income-tax incen-
tives and the aggregate, market-value, debt-to-equity ratio
for nonfinancial corporations. The analysis starts with (10),
and the assumption that expected values are based on
lagged observations, except for the marginal tax rates.3!
For the empirical analysis, the marginal benefit from
leveraging due to income taxes is represented by G. It is
further assumed that f{) takes the form B, (D/E )2, with
the marginal cost of leveraging hypothesized to be posi-
tively related to the level of leverage. The leverage ratio
(D/E) is the market-value, debt-to-equity ratio plotted in
Chart 2.

When the equality in (10) does not hold, corporations are
assumed to adjust (at a cost) to the difference. Using the
log-linear change in leverage, the adjustment process can
be expressed as:

Alog(D/E), = boflogG,_; — [b, +b,log(D/E),_1} + e,
or
Alog(D/E), = bylogG, _,+c,+c,log(DIE), _,+e,, (13)

where G, _, is based on the ten-year Treasury bond rate at
t—1 and the tax rates prevailing at . In the expressions, b,
is expected to have a positive sign. That coefficient should
reflect the average cost of adjusting leverage, which is
assumed to be constant over time. The coefficient b, is
equal to log(B,), so the sign of b, depends on whether
0<B;<1, B; =1or B;<1. This means that the sign of the
constant term in (13), ¢, = byb,, could be positive, negative
or zero. The expected sign of the coefficient on lagged
leverage, ¢, =byb,, is negative. The term e, is a random
disturbance term.

One problem estimating (13) is that ex post changes in
aggregate corporate leverage reflect not only decisions
regarding debt and equity financing, but also exogenous
shocks to equity prices. If corporations take their share
prices to be random walks and do not react to contempo-
raneous changes in these prices, the change in corporate
leverage in period ¢ that would be related to income-tax
incentives and the marginal cost of leverage could be
expressed as:

Alog(D/E),+ b;AlogSP,,

where SP represents aggregate stock prices, and b, would
be expected to be equal to 1.32 On the other hand, if
changes in stock prices were exogenous and there were
offsetting adjustments to the effects of changes in stock
prices on leverage, b, could be greater than 1.

Federal Reserve Bank of San Francisco

Allowing for stock price shocks, the leverage adjust-
ment equation can be rewritten as:

Alog(D/E), = bylogG,_, + ¢; + c,log(D/E),_,
+ b,AlogSP, + u,, (14)

where the change in stock prices is the log difference of the
S&P500 index.33 The coefficient, b,, is expected to be
negative and of the same magnitude as b,.

To allow for more flexibility in the short-run dynamics
of the adjustment in corporate leverage, lagged values for
the log changes in G -and in D/E were included in (14).
Lagged changes in leverage were significant, but lagged
values of the change in tax incentives were not. The
regression results in the table were derived by including
the first and second lagged values for the change in
leverage.

The results in the first column of that table show that the
coefficients have the expected signs. The coefficient for G
is positive and statistically significant, while the one for
lagged leverage is negative and significant. The positive
sign on the constant term indicates that B, is estimated to
be less than one. The coefficient on the change in stock
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prices is significantly different from zero, and its absolute
value is greater than one, which suggests that corporations
may attempt to offset some of the the effect of stock price
changes that occur during a quarter.’* The empirical
results are very similar whether G is defined using the fixed
value of w or allowing w to change after 1981. The statistics
in the table are derived assuming the weight, w, changes.

These results, then, are consistent with the hypothesis
that market-value leverage among non-financial corpora-
tions is affected by the difference between the leverage
gains related to income taxes and the net cost of other
factors. Of central interest to this paper is whether that
relationship shifted during the 1980s. Such a shift should
be reflected in the values of the coefficients in (14). For
example, a larger estimated constant term for more recent
years would be consistent with developments not directly
related to income-tax factors in the 1980s, on balance,
favoring more debt financing relative to equity financing
than was the case in earlier years.

Data on the net issuance of equity by nonfinancial
corporations in Chart 1 suggests that a shift in the relation-
ship might have occurred around 1984. The Quandt (1958)
likelihood method also was employed to help identify the
most likely date for a shift in the leverage relationship. The
test indicates that a likely break in the 1980s occurred in the
latter part of 1985.

To evaluate the statistical significance of the break in the
relationship, the results from the Quandt test were used.
Accordingly, a bivariate dummy variable was used to test
for a change in the constant term after the third quarter of
1985. The coefficient on the dummy variable, d85, in
Column 2 of the table is statistically significant. The
estimated increase in the constant term indicates that, even
on a market-value basis, changes in corporate leverage
have been larger in recent years than would be expected
given stock price movements and income tax incentives for
leveraging.

To evaluate the extent to which controlling for the effects
of income-tax incentives for leveraging makes a difference
to this results, the leverage equation was estimated without
G and lagged leverage. A comparison of the statistics for
the dummy variable in Columns 2 and 3 shows that the
estimated shift is smaller and only marginally significant
when only changes in stock prices are taken into account.
At the same time, the results in Column 4 indicate that
controlling for the effects of changes in stock prices is
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important. When the change in stock prices is not in-
cluded, the estimated coefficient for d85 is not statistically
significant.33 As also can be seen from the results in
Column 4, income-tax incentives explain a fairly small
portion of the quarterly change in aggregated, market-
value leverage among nonfinancial corporations.

The regression results, then, suggest that changes in
market-value corporate leverage did increase significantly
in the latter part of the 1980s, and that influences beyond
income-tax incentives contributed to the increase. This
result combined with the data on the estimated income-tax
advantage of debt shown in Chart 4 suggest that changes in
income-tax incentives for leveraging were not the impetus
for the rise in corporate restructuring in the second half of
the 1980s. As shown in Chart 4, in the latter part of the
1980s the estimated income-tax incentives for corporate
leveraging were low relative to the first part of the decade
and a bit lower on average than in the latter part of the
1970s. The other influences that contributed to the higher
leverage could be those discussed in the introduction and
identified in other studies as contributing to the surge in
corporate restructuring in the second part of the 1980s.

While changes in income-tax incentives may not have
spurred the much discussed rise in corporate restructuring
in the second part of the 1980s, the relatively high esti-
mated income-tax advantage of debt over equity financing
in the first half of the 1980s may have contributed to a
higher average level of leverage over the decade. The
strong tax-incentives in the first part of the decade should
have resulted in higher leverage than if the incentives had
remained at the levels prevailing in 1978 and 1979.

To estimate how much the tax incentives might have
affected corporate leverage during the 1980s, two dynamic
simulations were conducted using the historical relation-
ship of the change in aggregate, market-value, nonfinancial
corporate leverage to income-tax incentives and lagged
leverage. The simulations were run beginning in 1980. For
one simulation G took on its historical values and in the
other G was set equal to its average value over the 1978-79
period. The simulation results show an average level of
market-value leverage for the 1980s that is about five
percentage points higher with the historical movement in
income-tax incentives than is the case when the income-tax
incentives are held at the levels prevailing in the latter part
of the 1970s.
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I11. Conclusion

Income-tax incentives for corporate leverage are a func-
tion of nominal interest rates as well as income-tax rates.
The estimates of income-tax incentives for leveraging
indicate that nominal interest rates have been important.
Over the past 25 years, the rise in interest rates has
accounted for the estimated net increase in the income-tax
bias favoring debt over equity financing.

Even during the 1980s, which were punctuated by major
changes in income-tax rates, the swings in nominal interest
rates had a significant impact on the estimated income-tax
advantage of debt financing. In the first half of the 1980s,
high nominal interest rates raised the income-tax advan-
tage of debt versus equity financing for corporations
relative to the levels prevailing in the second part of the
1970s. The subsequent net drop in interest rates reduced
the income-tax advantage in the second half of the 1980s to
levels that generally were not much different from those in
the latter part of the 1970s. This pattern suggests that
income-tax incentives per se were not the catalysts for the
sizeable net reductions in equity associated with corporate
restructuring beginning in 1984. Nevertheless, the rela-
tively high income-tax incentives for leveraging in the first
part of the decade should have encouraged more debt
financing relative to equity financing and should have
contributed to a measurably higher average level of lever-
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age over the decade than would have been the case if those
incentives had remained at their lower pre-1980s level.

While income-tax incentives may not have provided the
impetus for corporate restructuring in the second part of
the 1980s, accounting for their effect does help to reconcile
to some extent the difference between the pictures pre-
sented by the data on book-value and market-value lever-
age. It is somewhat surprising that a marked shift toward
debt financing in the 1980s is not obvious when looking at
aggregate, market-value leverage for nonfinancial corpora-
tions. However, evidence for such a shift is found when the
change in market-value corporate leverage is weighed
against the changes in the benefits and costs of leverage.
When the effects of income-tax incentives are taken into
account, along with the effects of changes in stock prices,
changes in market-value corporate leverage are signifi-
cantly larger in the second half of the 1980s. This result is
consistent with a shift to debt financing that is related to
developments other than changes in income-tax incentives.
While the regression analysis does not identify the factors
that have boosted leverage, other studies suggest that
financial innovation and deregulation, an easing of anti-
trust standards, as well as an increase in free cash flow may
have been important influences.
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1. The 1986 act provided for a reduction in the maximum
marginal tax rate on ordinary, personal income from 50
percent to 33 percent, a reduction in the maximum corpo-
rate tax rate from 46 percent to 34 percent, and an
increase in the maximum tax rate on capital gains from 20
percent to 33 percent.

Provisions of the 1981 and 1986 tax acts also affected non-
debt tax shields. For example, the 1981 act increased
investment incentives like accelerated depreciation and
tax credits on equipment, while the 1986 act reduced and
even eliminated certain non-debt tax shields. These provi-
sions of the 1981 act tended to reduce incentives for
leveraging and those of the 1986 act tended to make debt
financing more attractive.

2. Gertler and Hubbard (1989) and Summers (1989), for
example, argue that financial innovations like the rise
in junk bonds, which facilitated corporate restructuring,
probably were more important than tax rate changes to
the rise in corporate debt. Auerbach (1989a,b) also dis-
counts the importance of changes in tax rates to the rise in
corporate borrowing. Jensen (1987) discusses the other
factors mentioned in the text, with an emphasis on the role
of free cash flow. Also see Jensen (1988). Free cash flow is
defined as that portion of cash flow (profits plus deprecia-
tion) that cannot be reinvested in the firm profitably.

3. The estimate of the market value of nonfinancial corpo-
rate equity is taken from the Flow of Funds Accounts.
Market-value corporate debt is the sum of the face value
of short-term debt from the Flow of Funds and an estimate
of the market value of long-term debt. The market value of
long-term debt is estimated by capitalizing the difference
between gross nonfinancial corporate interest expenses
and interest expenses on short-term debt by the average
corporate bond rate. The estimates of leverage represent
end-of-quarter figures.

4. Bernanke and Campbell (1988) and Strong (1988),
using different measures of aggregated corporate lever-
age, also find that market-value leverage among nonfi-
nancial corporations did not increase much on balance in
the 1980s.

5. In a two period model, distinguishing between divi-
dends and capital gains is somewhat contrived. Also,
unless t,=1, other considerations not explicitly in the
model are needed to explain why profits would not be paid
out in the form subject o the lower tax rate.

6. With V>/, it is possible for the initial investor to issue
debt such that a>1. In that case, the initial investor pre-
sumably would have to pay taxes on the proceeds in
excess of the book-value of equity in Period 1.

7. This differs from the assumption in Hochman and
Palmon (1985) in which the interest rate on debt is fixed for
a given expected interest rate.

8. This would not necessarily be the case if the initial
investors financed the entire project and merely desig-
nated a portion of | as debt since it must be the case that
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NOTES

(Y/I)>R for all equity financing to be feasible. If the original
investor designated all of the initial investment as debt, the
market-value of the debt (as well as that of the firm) in
Period 1 would be

- [+Y(1—t,)—pl =D
1+r -

The nominal before-tax rate-of-return on D’ also would be
R. The measured rate-of-return on /, which would repre-
sent the book-value of debt, would be (Y//)>R.

The assumption that the debt is held by individuals other
than the original investor also alters the tax effects of debt
financing and the comparative statics involving changes
in the inflation rate and the marginal tax rates. The differ-
ences arise because, with outside debt holders, a portion
of the grossincome from the project cannot be sheltered
from double taxation and because the rate-of-return on
the ‘debt varies.

9. The expression for the marginal tax effect when debt is
used to replace existing equity is somewhat different. In
that case, the initial investor can be assumed to invest /in
the project before issuing debt. If V:>/, then, replacing
the initial funds (the equity) with debt will involve capital
gains realized in Period 1. The tax on the capital gains
would reduce the marginal benefit from using debt when
replacing existing equity relative to the effect in (5). Using
Egto represent the book-value of equity, which is equal to /
with all equity financing, and E, to represent the market-
value of equity, which is equal to V¢ with all equity
financing, the marginal effect from replacing equity with
debt is

R{(1—t,) - =t)w(l —1,) + (1 =w)(1 = 1)1}
14r

Dl

g =

3 (EM"E'EB)tk <q. 5
M

Strictly speaking, (5') represents the marginal effect from
leveraging on the value of the firm plus the wealth of the
initial investor. The lasttermin (5') represents the effect on
the wealth of the initial investor from the taxation of capital
gains in Period 1.

A similar complication arises in Hochman and Palmon
(1985). In a model with more than two periods and no
growth in real assets, a firm would have to issue additional
debt and pay the proceeds to equity holders in order to
maintain a constant capital structure. In that case, these
payments to equity holders would be taxed at the per-
sonal tax rate on equity income. A higher tax rate on
personal equity income would work to discourage such
restructuring.

10. In the two-period model, with inflation equal to zero,
the marginal value of leveraging is:

_ T {1 (0= t)w(1 =)+ (1 =w)(1 = t)]
Y -1,

g 3
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However, when the analysis is extended to an infinite
period model with perpetual debt the interest rate terms
no longer enter the expression for g. In that case, the
expression is:

SR (Tl SRl )
-1,

which is the Miller (1977) expression for the gains from
leverage per dollar of debt. With an inflation premium in
the nominal interest rate, the interest rate terms remain in
the expression for g.

11. In a Miller (1977) type world, tax rates on interest and
equity income for the marginal investor are equal and
inflation does not affect leverage for an individual firm. On
the other hand, Modigliani (1982), allows for benefits from
diversification, and argues that the incentive for leverag-
ing are positively related to inflation. Rangazas and Ab-
dullah (1987) also show that tax incentives for leveraging
are positively related to nominal interest rates under the
assumption that firms minimize costs. That study, how-
ever, assumes that the before-tax nominal interest rate is
constant for a given expected rate of inflation.

12. Hochman and Palmon (1985) also argue that the
theoretical effects of inflation on leverage are ambiguous.
However, they assume a Miller (1977) type world, soto get
this result they have to introduce into their model other
leverage-related costs. Without such costs in their model,
the effects of inflation (without inflation indexation) are
unambiguously negative because only the bracket creep
effect comes into play.

13. See, for example, Auerbach (1989b) and Gertler and
Hubbard (1989).

14, From (2) in the text,
R r+p R
A, (-t 1-t,

15. Another complication in assessing the sign of (7) is
that the proportions of profits distributed as dividends and
capital gains likely are related to the tax rates on the two
types of incomes. In practice, a decrease in t,, for exam-
ple, should lead to a larger portion of profits distnbuted as
dividends—that is, the weight on t, should be negatively
related tot,. In this case, as long as the marginal tax rate
on capital gams t,, is less than the marginal tax rate on
ordinary income, t,, an increase in the weight on f, in-
creases the marginal gain from issuing debt. Thus, even if
the proportion of profits paid out as dividends changes
with &, (7) remains negative for values of w less than one.

16. Inthe case where debt is used to retire existing equity,
it can be seen from the expression in Note 9 that the effect
of a change in t, on the marginal benefit from leveraging
will involve another term.

17. DeAngelo and Masulis (1980) are responding to Miller
(1977), who argues that tax considerations can determine
leverage at the aggregate level, without doing so at the
firm level. DeAngelo and Masulis argue that, as leverage

>0.

Federal Reserve Bank of San Francisco

increases, the earnings that can be sheltered by non-debt
shields decline. As leverage increases, then, the marginal
tax advantage of issuing debt (net of the loss in value of
the non-debt shields) should eventually decrease and
can go to zero. This means that factors affecting the value
of'non-debt shields can affect the marginal tax benefit of
debt financing.

DeAngelo and Masulis also point out that inflation can
reduce the value of certain non-debt shields. They note
that for depletion and depreciation allowances the deduc-
tions are fixed at the time of the relevant investment.
Therefore a rise in inflation and the nominal income of a
firm would diminish the effects of non-debt shields and
enhance the effect of the debt shield. This effect would
reinforce the positive effects that inflation has on the
incentives for leveraging in (7).

18. Bernanke and Campbell (1988) argue that “near-
bankruptcy" costs, such as curtailment of projects due to
a lack of funding, also can serve to reduce the attractive-
ness of debt financing.

19. Information asymmetries exist because a firm insider,
like -an owner-manager, knows more about the ex ante
investment opportunities, as in Meyer and Mujlud (1984),
or about the ex post returns, as in Williamson (1986).
These information asymmetries affect the cost of outside
funds because the interests of the insider (agent) often do
not coincide with those of the outsiders (principals).

20. See Furlong and Keeley (1989).

21. Financing by insiders still would be preferred, all else
equal. The amount of internal funds presumably would be
related to the net worth of insiders.

22. The tax effects relate strictly to the firms choice be-
tween debt and equity and not necessarily to the choice
between inside and outside financing.

23. The expression for the tax incentive for debt financing
becomes:

G=R{(1=tp) = (1= L)Wl ~Lpe) + (1 =w)(1 = ti)]},

where t,;is the personal tax rate on interest income and t,,,
is the personal tax rate on dividends.

24. This approachis used in Wright (1969) and Rangazas
and Abdullah (1987), though the latter use the average
rate based on dividend income for both interest and
dividend income.

By using gross adjusted income categories, rather than
income actually taxed, this approach should averstate the
marginal tax rates. Also, using only data on personal
income tax rates could overstate the average rate given
that certain holders of debt and equity are argued to face
very low or even zero marginal tax rates (see, for example,
Summers (1989), Auerbach (1989b), King and Fullerton
(1984)). Nevertheless, the estimates of tax rates on inter-
est and dividend income should be useful for examining
the movements in the income-tax incentive for leveraging
over time.
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25. See How Capital Gains Tax Rates Affect Revenues:
The Historical Evidence.

26. See King and Fullerton (1984), page 222.

27. See, for example, Rangazas and Abdullah (1987).
28. Gandolfi (1982) and Rose (1986) show that, with
taxes on capital gains (and t<t,) and depreciation al-
lowances based on historical costs, the tax-amended

Fisher equation is more complicated than the Darby
(1975) respecification.

29. As a reminder, the average tax rates on interest and
dividends are estimated separately. Following the nota-
tion in Note 23, (12) is

1_0—&HWO—%J+U—WX1—&H}
1=ty :
30. This decline for the most part reflects the impact of

bracket creep on income tax rates and some rise in the
average marginal tax rate on capital gains.

31. Changes in the statutory tax rates are known ahead of
time, though exact income distributions are not.

32. In this case, firms would make decisions regarding
debt and equity based on the level of stock prices at the

G=(r+p)1
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beginning of the period. The change in leverage can be
rewritten as

(D/E)f t NtSPt“-}
| —— 1 = |0 - log( ———————
ool prEy 1 = lodl g ) o s
SP
~logl o)

where N is the number of shares. In agivenperiod, the first
two right-hand-side terms are the ones that would reflect
the decisions of firms.

33. The specification in (14) raises the issue of simul-
taneity bias, since changes in leverage can affect stock
prices. However, it seems reasonable that the dominant
channel of causation is from exogenous shocks 1o prices
affecting the market value of equity, and, thus, market-
value leverage.

34. The magnitude of the coefficient also could be due to
the use of the S&P500 index to measure the change in
stock prices for all nonfinancial corporations.

35. Lagged values of the change in leverage were not
significant, so the regression for Column 4 was estimated
without those variables.
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