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Modigliani and Miller (1958, 1961) demonstrate that many corporate decisions areirrelevant in a
perfect, frictionless world. During the past 45 years, much research has focused on whether introducing
imperfectionsinto the Modigliani and Miller (MM) framework makes certain corporate decisions relevant.
Corporate and personal taxesarethought tointroduce largeimperfections, and thereforeto play animportant
role in corporate decision-making. The purpose of this paper isto review research that investigatestherole
that taxes play in corporate finance. The interested reader can find excellent reviews of how taxes affect
household investment decisions (Poterba (2001)) and the current state of tax research from the perspective
of accountants (Shackelford and Shevlin (2001)) and public economists (Auerbach (2001)).

Table 1 outlines various avenues of research that investigate how taxes might affect corporate
decisions. Taxes affect capital structure decisions, including the choice of debt, equity, leasing, and other
financing instruments. Taxes play a role in corporate risk management, dividend, and share repurchase
policies. Research showsthat taxes affect the form and timing of compensation and pension policies. Taxes
affect the choice of organizational form (corporate versus partnership). Finally, the complexity and richness
of the international tax code provides a variety of incentives that affect corporate decisions. Rather than
summarizing the results here, the sections that follow provide atheoretical framework of how taxes might
affect corporate decisionsand then summarize therelated empirical evidence. Sufficeto say that taxes affect
corporate decisions in a variety of different ways, though it is not clear whether taxes are always of first-
order importance.

This paper has several objectives. Thefirst is to bring the profession up-to-date on corporate tax
research found in thefinance, accounting, and public economicsliteratures. Taxesareeither themain feature
or an important secondary feature in much theoretical and empirical corporate finance research, and yet tax
effectsare often model ed in acrude or misleading manner. Taxesget blamed (or get credit) for alot of things
but these claims are not always investigated rigoroudly. | hopethat asurvey of current tax research will give
the profession acommon starting point for future work, and also move the profession beyond some largely

resolved issues. For example, anumber of paperswrittenin the 1990s show that tax incentives affect capital



structure decisions, which helps resolve the “capital structure puzzle” (Myers (1984)). Given that the
traditional trade-off theory isexpressedinterms of balancing thetax benefitsof debt with the costs, resolving
the capital structure puzzle provides evidence in favor of the trade-off theory. And yet, most of the recent
papers testing the trade-off theory fail to cite, or incorporate, these important tax findings. | think that it is
important to review the status of research into the capital structure puzzle and other corporate tax issues.

A second objective of the paper is to help theoreticians think about whether and how taxes should
be modeled. Avoiding corporate taxes is often assumed to be the primary benefit of debt. (Pick up any
introductory finance textbook and you will find that taxes are one of the primary factors that are supposed
to affect capital structure.) There are at least two reasons that modelers make this assumption. First, the
magnitude of tax costs, and thusthe potential benefit of avoiding taxes, islarge, so it makes sense that taxes
could affect corporate decisions. Over the past thirty years, the most profitable U.S. firms have been taxed
at federal ratesashigh as48% of profits, not to mention state and local taxes (see Figure 1). A second reason
that modelers might assume that thereis atax advantage to debt isthat tax factors are often easier to specify
than are nontax factors such as agency costs or asymmetric information. For example, the tax advantage of
debt is often modeled as a fixed constant such as J. = 0.48, where J. is the corporate marginal tax rate.
However, research summarized below indicates that J.. is not constant across firms or through time but in
fact is an endogenous variable that is affected by corporate decisions. Moreover, the assumption that taxes
areaprimary benefit of debt israrely supported by citing empirical evidence. One of the goals of this paper
is to summarize the existing evidence to shed light on whether it is reasonable to assume an important tax
incentive or whether thisis simply a convenient modeling choice.

A third objective isto provide guidance to empiricists about specifying tax effects. For example, a
seminal article by DeAngelo and Masulis (1980) shows that firms can have different optimal debt ratios
because the degree to which nondebt tax shields (NDTS) substitute for interest deductions varies across
firms. To this day, some paperstry to test or control for tax effectsusing NDTS as an explanatory variable.

Empirically, however, NDTS are perhaps a better proxy for the income effect of profitability than they are



a measure of the substitution effect modeled by DeAngelo and Masulis. Moreover, the MacKie-Mason
(2990) “fix” of interacting ND TS with the probability of bankruptcy to isolate substitution effects has been
shown to be alow-power measure of tax effects. Asanother example, some papers still use the existence of
net operatingloss(NOL ) carryforwardsto indicatetax code convexity, even though recent research indicates
this approach can be misleading. A goal of this paper is to describe a more appropriate framework for
empirically specifying tax effects.

Thefourth objective of this paper isto suggest areas for future research. For one thing, even though
much recent research indicatesthat taxesare statistically significantly related to corporate decisions, we need
to know more about whether these effects are of first- or second-order economic importance. For another
thing, finance researchers are just now scratching the surface with respect to how personal taxes affect
corporate decisions (e.g., Miller (1977)). We have not yet resolved this bit of the capital structure puzzle.
Finally, thereisvery little evidence about how much tax benefits add to firm value. For example, Famaand
French (1998) find that firm value and debt usage (dividends) are negatively (positively) correl ated, contrary
to thetax hypotheses. Determining whether and how much tax benefitsaffect firm valueisanimportant area
for future research in corporate finance.

A final objectiveisto report some new research. In the process of writing this paper, | updated the

simulated tax rates described in Section 1. (They are available at http://www.duke.edu/~jgraham.) Capital

structure regressions have also been updated, with the coefficients indicating that taxes exert a positive
influence on debt ratios through 1999. | also estimate the personal tax penalty for interest income and argue
that Miller’s (1977) equilibrium could hold at the margin — but that there is still a puzzle as to why some
profitable, high-tax firms appear underlevered. | find that the aggressiveness of debt usage has been roughly
constant through the 1990s. Finally, | examine whether the tax deductions that firms receive when their
employees exercise nonqualified stock options substitute for interest tax deductions. Firms that use debt
conservatively appear to substitute option-rel ated deductionsfor interest, which might explainin part thelow

debt ratios for some firms. Option deductions are as large as interest expense for many companies.



The paper proceeds as outlined in Table 1.

1. Taxes and Financing Decisions
1.1 Theory and Empirical Predictions

| start by assuming that corporations are subject to aclassical tax system, like in the United States,
that interest, dividend, and capital gainsincome are taxed upon receipt by investors (at tax rates J, Jp, and
J, respectively), and that equity incomeis paid fromtheresidual remaining after corporate taxation. Inthis
system, corporate income is taxed at arate J. and interest is paid from before-corporate-tax income. | also
assumethat equity isthe marginal source of fundsand that dividendsare paid out according to afixed payout
policy. Thisassumptionimpliesthat retained earnings are not “trapped equity” that isimplicitly taxed at the
dividend tax rate, even while still retained (Auerbach (2001)). Finaly, | assume that regulations or
transactions costs prevent investorsfromfoll owing some of the el aborate tax-avoidance schemesimplied by
Miller and Scholes (1978) and others, in which investors borrow viainsurance or other tax-free vehiclesto
avoid personal tax on interest or dividend income. In thisframework, the advantage of a corporation paying

out $1 of income as interest rather than equity, net of corporate and personal taxes, is

(I-1p) - (A-t)d-1p) , (1)

where J isthe equity tax rate, often modeled as aweighted average of dividend and capital gainstax rates.

In their earliest work, MM (1958) ignore taxation and there is no advantage of debt over equity
financing. Intheir “correctionarticle”, MM (1963) allow for corporateincome taxation. With J, and J equal
to zero, Equation (1) collapsesto J.: Because interest is tax deductible, relative to paying out earnings as
equity, paying $1 of interest saves J. in taxes. If acorporation wereto pay out $r,D of interest, wherery is
the interest rate on debt, D, it would reduce its tax liability by $J(r,D). MM (1963) assume that debt is
fixed, and thereforeinterest deductions are asrisky asthe debt that generates them and should be discounted

by rp. With perpetual debt, MM show that the value of afirm with debt financing is



Vwith debt = Vno debt +TCD ° (2)

where the last term represents the tax advantage of debt.
There has been some debate about how to discount tax shield cash flows. Taggart (1991) and
Benningaand Sarig (1997) show that if there are personal taxes, thetax benefits of debt should be discounted

with after-personal-tax discount rates. This approach modifies Equation (2):

Vit debt = Vo aebt

[A-tp) - A-t)A-T)lr,D

(I-tprp, ©)
Milesand Ezzel (1980) demonstratethat if the dollar amount of debt isnot fixed but instead isset to maintain
atarget debt-equity ratio, then interest deductions have equity risk and should be discounted with the return
on assets, r,, rather than the cost of debt. Miles and Ezzel (1980) also argue that if first period financing is
fixed, the discount factor should be adjusted by (1+r,)/(1+rp). Sick (1990) summarizes these issues and
shows the appropriate discount rate for various assumptions.

Other than in this paragraph, theresultsin thissection are derived for aclassical tax systeminwhich
interest is tax deductible but equity payments are not. If instead there is an imputation or integrated tax
system (like in the U.K. and many other countries), equity holders receive a credit for taxes paid at the
corporate level, which partially or fully eliminates the double taxation of equity income. This at least
partially reduces the net tax advantage to debt. For example, ignoring personal taxes, Cooper and Nyborg

(1999) show that the value of alevered firm in an imputation tax system equals

(te - ;)
Vwith debt Vno debt * (1 -1, ) ’ (4)

where J, is the rate of imputation tax. If imputation resultsin afull tax credit at the corporate rate, then J,



= J. and there is no tax advantage to debt.*

Returning to the classical tax system, aslong as (1-J) isgreater than (1-J.)(1-Jg), taking the partial
derivative of Equation (2) or Equation (3) with respect to D implies that firms should maximize the amount
of debt financing. Researchers recognized early on that thisimplication wastoo extreme and proposed that
an offsetting cost must exist to discourage corner solutions involving 100% debt financing. The first cost
proposed in the literature was the cost of bankruptcy, or more generally, costs of financial distress. Kraus
and Litzenberger (1973) show in a state-preference framework that firms should trade-off the costs and
benefits of debt to arrive at an optimal interior debt ratio. Scott (1976) shows the same with continuous
variables.

The bankruptcy cost solution to why firms do not use too much debt is unsatisfactory empiricaly.
Warner (1977) shows that direct costs of bankruptcy average no more than 5.3% ex post in railroad
bankruptcies. More recently, Andrade and Kaplan (1998) show that the ex post costs of distress brought
about by financing choice amount to 20% of firm value for agroup of industrial firms. Miller (1977) notes
that firms choose optimal debt policy by considering ex ante costs of distress, indicating that the costs
mentioned above need to be multiplied by the conditional probahility of distress to measure ex ante costs.
Miller points out that ex ante costs of financial distress appear to be very small compared to the apparently
large tax benefits of debt. Numerous papers since have proposed non-bankruptcy costs that could be traded
off against the tax benefits of debt. For example, Jensen and Meckling (1976) introduce agency costs of
equity and leverage-related deadweight costs, and Myers (1977) introduces underinvestment costs that can
result from too much debt. Parrino and Weisbach (1999) use simulations to conclude that the agency costs
of debt are too small to offset the tax benefits, and Esty (1998) empirically examines the effects of agency
costs on capital structure in the banking industry.

None of the costs discussed in the previous two paragraphs have been demonstrated to be large

enough to offset the apparent tax benefits of debt. Miller (1977) argues personal taxesintroduce alarge cost

'Swoboda and Zechner (1995) review additional tax issues related to imputation systems.
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to using debt. (MM (1963) and Farrar and Selwyn (1967) took first stepsin this direction.) If the investor-
level tax on interest income (J;) is large relative to tax rates on corporate and equity income (Jc and Jg),
which as Fig. 1 shows was the case in 1977, then the net tax advantage to debt might be small or even
negativein equilibrium. (A negative net tax advantage to debt corresponds to a negative value for Equation
1.%) Although he softened his stance in later writings (Miller (1988)), in 1977 Miller claimed that, at the
margin, the personal tax disadvantage to interest was sufficient to completely offset the corporate tax
advantage to debt: Investors demand a higher risk-adjusted return to hold debt to the extent that in
equilibrium the higher cost of debt that firms must pay exactly offsets the corporate tax advantage.

Figure 2 illustrates Miller’ s point. The horizontal linein Panel A depictsthe supply curve for debt;
thelineishorizontal because Miller assumesthat the benefit of debt for all firms equalsafixed constant J..
The demand curve for debt curve isinitialy horizontal at zero, representing demand by tax-free investors,
but eventually slopes upward because the return on debt must increase to attract investors with higher
personal tax rates. By making the simplifying assumption that J.=0, Miller’s equilibrium is reached when
the marginal investor with J,* =J. is attracted to purchase debt. In this equilibrium, the entire surplus (the
area between the supply and demand curves) accruesto investors subject to apersonal tax ratelessthan J, .

Oneof the key pointsfromMiller’ s (1977) analysisisthat equilibriumisreached in the debt market
when aggregate demand equal s aggregate supply, athough it does not matter which particular firms supply
debt. The implications are provocative: 1) there is no net tax advantage to debt (once one accounts for the
higher yields investors demand because of the personal tax penalty associated with debt), 2) no particular
firm has a tax-driven optimal capital structure, and 3) using debt financing does not increase firm value.

DeAngelo and Masulis (1980) broaden Miller’s (1977) model and show that firms can have tax-

driven optimal debt ratios in the presence of personal taxes. DeAngelo and Masulis essentially show that if

“Based on the statutory tax rates shown in Figure 1, Equation (1) is positive in every year since 1981, and so
the Miller equilibrium can not hold in these years. However, if the depicted statutory tax rates are not representative
of the tax rates applicable to the marginal investor(s), or if capital gainstax rates are effectively reduced through
deferral and/or elimination at death, then the Miller Equilibrium is technically possible in these years.
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firmshave cross-sectionally differing amounts of nondebt tax shields, or differing propensity to benefit fully
from interest tax deductions, the supply of debt function depicted in Figure 2 becomes downward sloping.
(DeAngelo and Masulis argue extensively about nondebt tax shieldsin their paper; Kim (1989) highlights
that firmswill not always benefit fully fromincremental interest deductions.) Therefore, thereisacorporate
advantageto using debt, asmeasured by the“firm surplus’ of issuing debt (the areaabove the dotted line but
below the supply curvein Panel B). Moreover, high-tax-rate firms supply debt (i.e., are on the portion of the
supply curve to the left of its intersection with demand), which implies that there exist tax-driven firm-
specific optimal debt ratios, and that the tax benefits of debt add value for high-tax-rate firms.?

Other papers model the tax advantage to debt. Goldstein, Ju, and Leland (1999) use a dynamic
contingent-claims model inwhich firms can restructure debt. They estimatethat thetypical firm should have
tax benefits (net of the personal tax cost) equal to between eight and nine percent of firm value. Green and
Hollifield (2001) simulate an economy to investigate the degree to which capital gains deferral reduces the
effective tax rate on equity income (and therefore, from the company’ s perspective, increases the personal
tax penalty for debt relative to equity). Green and Hollifield find that the ability to defer taxation reducesthe
implicit tax on capital gains by about 60%. If they wereto factor in deferral at death and the lower tax rate
on capital gainsrelative to therate on dividends and interest, it would reduce the implicit tax rate on capital
gains even further. (On the other hand, their calculations ignore the high turnover frequently observed for
common stocks and mutual funds, which increases the effective tax rate on equity.) Overall, their evidence
suggeststhat thereis a measurable personal tax disadvantage to debt but it does not appear large enough to
offset the corporate tax benefits of debt. However, when coupled with fairly small costs of bankruptcy (e.g.,
realized bankruptcy costs equal to 3% of pretax firm value), the personal tax penalty is sufficient to offset

the corporate tax advantage to debt at the margin and leads to interior optimal debt ratios.

3Dammon (1988) argues that the interaction between progressive personal tax rates and uncertainty about
future outcomes leads to firm-specific optimal capital structures. In Dammon’s model, investors' marginal tax rates
and therefore the value of debt varies state-by-state in equilibrium, which gives varying incentives to issue debt
based on how different firms' pretax cash flows co-vary with personal tax rates.
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Talmor, Haugen, and Barnea (1985) claim that expected interest payments increase with debt-risk
at afaster rate than the probability of default, implying that the marginal benefit of debt increases with the
amount of debt in capital structure. Finally, Kane, Marcus, and McDonald (1984) argue that the price of an
asset capitalizes the asset’ s potential tax shielding benefit, effectively passing the tax gain to the original
owner of an asset.* In this environment, debt tax benefits are not a“bonus’ to firm value but instead are the
“lossavoided” by using debt appropriately. Kane et al. also argue that tax shields are not lost in bankruptcy
but instead are recovered in what the next owner pays for the asset.

To summarize this section, the null hypotheses from Miller (1977) are
Null hypotheses: There is no net tax advantage to debt.

Firms do not have optimal tax-driven capital structures.
Firm valueis not increased by using debt financing.

In contrast, MM (1963) and DeAngel o and Masulis (1980) concludethat there aretax incentivesto use debt.
The testable implications from the alternative hypotheses are

Prediction 1: corporations have a tax advantage to finance with debt that increases with the corporate
marginal tax rate.

The effective corporate tax rate decreaseswith the probability that afirmwill find itself in nontaxable status
and with the amount of nondebt tax shields. Therefore, theincentiveto finance with debt decreaseswith the
probability of experiencing nontaxable states of the world and with nondebt tax shields.

Prediction 2: personal taxes on interest income offset the corporate tax advantage and discourage
corporations from financing with debt.

Prediction 3: firm value increases with the tax benefits of debt.

Inthe next section | review empirical research that teststhese predictions. One could arguethat, for example,

finding that debt ratios decline with expected bankruptcy costs is consistent with a tax-related trade-off

“Goolsbee (1997) provides partial support for this argument. He finds that between one-third and two-thirds
of the tax benefit provided by investment tax credits is capitalized as an increase in the price of capital equipment,
which he attributes to short-run inelasticity of asset supply. Likewise, Berger (1993) finds that about one-fourth of
the tax credit that firms receive for increased research and development (R& D) spending is capitalized into the price
paid to the suppliers of R& D inputs (with the other three-fourths resulting in quantity increasesin R& D).
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theory. | generally do not discuss the nontax variables, however, but instead focus on empirical results

directly related to tax variables.

1.2 Evidence on Prediction 1. Do Corporate Taxes Affect Debt vs. Equity Policy?

Though many empirical tests can be interpreted in terms of more than one prediction, | group the
empirical discussion by apaper’scentral test. The most common type of empirical capital structure analysis
involvesregressing the debt ratio on atax variable and acollection of control variables. Because the control
variables often represent several different theories about capital structure, and the empirical specifications
aretypically linear even though the model s might not be, the regressions are usually interpreted as reduced-
form tests of the tax hypothesis. Note that it can be important to control for tax effects even in research that
focuses on non-tax issues. For example, if no tax variableisincluded, coefficients on variables designed to
capture agency costs or profitability, which are probably correlated with tax rates, could be biased.

Cross-sectional and panel regressions. Bradley, Jarrell and Kim (1984) perform one of the early

regression tests searching for evidence consistent with atax-driven optimal capital structure. To test for tax
effects aong the lines suggested by DeAngelo and Masulis (1980), Bradley et al. regress the debt-to-value
ratio on non debt tax shields (as measured by depreciation plus investment tax credits). The ideais that
NDTSarenegatively related to debt usage because they substitutefor interest deductions. Bradley et al. find
that debt is positively related to NDTS, opposite the tax prediction. This surprising finding, and otherslike
it, prompted Stewart Myers to state in his 1984 presidential address to the American Finance Association,
(p. 588) “I know of no study clearly demonstrating that afirm’stax status has predictable, material effects
on its debt policy. I think the wait for such a study will be protracted.”

There are two experimental design issues found in many of the early empirical capital structure
studies that work against finding tax effects: 1) the endogeneity of corporate tax status, and 2) measuring
corporate marginal tax rates. Oncetheseissuesare properly addressed, thereisplentiful evidence of thetype
called for by Myers.

Endogeneity of corporate tax status: If acompany issues debt, it reduces its taxable income, which

in turn can reduce its marginal tax rate (MTR). The more debt issued, the greater the reductioninthe MTR.
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Therefore, if one regresses debt ratios on MTRs, the endogeneity of corporate tax statusimposes anegative
biasonthetax coefficient. Thiscould explainthe negative tax coefficient detected in many studies. Notethat
endogeneity can affect all sortsof tax variables, including those based on NOL s or that partition firms based
on taxes paid or on income measured after interest deductions.

There are two solutions to the endogeneity problem. MacKie-Mason (1990) proposed the first
solution by looking at incremental financing choices(rather than thedebt level) in hisinfluential examination
of 1,747 debt and equity issuesfrom 1977-1987. Debt | evel s(such asdebt rati os) arethe culmination of many
historical decisions, which may obscure whether taxesinfluence current-period financing choice. Detecting
tax effectsin the incremental approach only requiresthat afirm make the appropriate debt-equity choice at
the time of security issuance, given its current position, and not necessarily that the firm rebalance to its
optimal debt-equity ratio with eachissuance (asissometimesimplicit in debt level studies). MacKie-Mason
uses the lagged level of the MTR to explain current-period financing choice. He finds a positive relation
between debt issuance and tax rates. (Besides tax rate endogeneity, another reason to use lagged MTRsis
because this year’ s financing actions were often chosen by management some months earlier).

A number of other papers also find that incremental financing decisions are positively related to
corporate margina tax rates. Graham (1996a) finds positive tax effects for changes in the debt ratio for a
large sample of Compustat firms. Shum (1996) finds similar evidence for Canadian firms (but does not
discusshow tointerpret theseresultswith respect to dividend imputation in Canada). Schulman et al. (1996)
find that debt levels are positively correlated to tax rates in Canada and New Zealand. Henderson (2001)
finds that changesin total liabilities and changesin long-term debt are both positively related to simulated
tax ratesin asample of banks. Finally, Wang (2000) arguesthat afirm does not consider just thelevel of its
tax ratewhen makingincremental decisions, but rather how far theM TR isfrom*“optimal”. Holding thelevel
of thetax rate constant, Wang shows that compani eswith tax rates above the optimum are those that use the
most debt (an action which presumably endogenously reducesthe M TR and movesit closer to the optimum).
It is problematic, of course, to measure the optimal tax rate, which Wang bases on the probability of
bankruptcy (as measured by Altman’s Z-score).

Examining changesin debt essentially answersthe question“if afirmobtainsfinancing or altersdebt
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usage, is thisincremental decision affected by tax status?’ An alternative approach isto ask “if tax rates
change, how will afirm alter debt usage?’ The Tax Reform Act of 1986 greatly reduced corporate marginal
tax rates (see Fig. 1), whichinisolationimpliesareduction in the corporate use of debt. Givoly, Hahn, Ofer,
and Sarig (1992) find that firms with high effective tax rates prior to tax reform reduce their debt the most
after tax reform. Thisfinding is somewhat surprising becausetheir corporate M TR suffersfromthe negative
endogeneity bias described above. Moreover, personal taxes fell by more than corporate taxesin 1986, and
Gordon and MacKie-Mason (1990) show that the net incentive to use debt (i.e., corporate advantage minus
personal disadvantage) increased following tax reform, as did aggregate corporate debt usage.” In another
paper that examines how exogenous changes in tax rates affect debt decisions, Rgjan and Zingal es (1995)
provide weak international evidence that taxes affect debt decisions.

If taxes are positively related to each incremental financing decision, it should be possibleto detect
positive tax effectsin debt levels, if one could fix the endogenous negative effect on tax rates induced by
cumul ative debt usage. The second approach to fixing the endogeneity problem isto measure tax rates“ but
for” financing decisions. Graham, Lemmon, and Schallheim (1998) measuretax ratesbeforefinancing effects
(that is, based on income before debt interest and the interest component in lease payments are deducted).
Grahamet al. find a“ spurious’ negative correlation when they use an endogenously affected after-financing
tax rate—but find apositive rel ation between debt-to-val ue and non-endogenous, before-financing tax rates.

Dittmar (2000) studies corporate spin-offs, which potentially alows her to avoid the endoeneity
problem by observing capital structureinfirmsthat experiencearelatively “fresh start”.° Also, recently spun
off unitsare usually well capitalized, which hopefully allows Dittmar to avoid some problems of examining
capital structurein start-up firms. Dittmar measurestax incentiveswith atrichotomousvariable based on the

existence of NOL sand the sign of taxable income. She does not find evidence that corporate tax rates affect

°Givoly et al. (1992) include lagged dividend yield in their specification to control for personal tax effects,
which might allow their tax variable to isolate corporate tax effects. Personal tax effects are examined more fully in
Section 1.3 below.

®By “fresh start,” | mean “not affected by the accumulation of past capital structure decisions’. However, it
is gtill the case that, absent recapitalization, past decisions can influence the parent’s and/or spun-off unit’s new
capital structure.
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spin-off debt ratios.

M easuring corporate marginal tax rates: In addition to endogeneity, the other major problem that

led to Myers capital structure puzzleisrelated to properly quantifying corporate tax rates and incentives.
For onething, asinsightful asit isintermsof deriving thelogical possibility of firm-specific optimal capital
structure, DeAngelo and Masulis (1980) unfortunately steered researchers to search for tax effects related
to the substitution of nondebt tax shieldsfor interest deductions. The problemwith using NDTS, intheform
of depreciation and investment tax credits, is that NDTS are positively correlated with profitability and
investment. If profitable (i.e., high-tax rate) firms invest heavily and also borrow to invest, this can induce
a positive relation between debt and NDTS and overwhelm the tax prediction that interest and NDTS are
substitutes(Dammon and Senbet (1988)). MacKie-Mason (1990) and Dhaliwal, Trezevant, and Wang (1992)
contemporaneously side-stepped this problem by interacting NDTSwith avariablethat identifiesfirms near
“tax exhaustion,” at which timethe substitution of NDT Sfor interest ismost important. Both papersfind that
tax-exhausted firms substitute away from debt when NDTS are high. Ekman (1995) finds the same for
Swedish firms. Trezevant (1992) findsthat Compustat PST firms most likely to be tax-exhausted decreased
debt usage the most following the 1981 liberalization of tax laws that increased NDTS. Even though these
papers find a negative relation between the interacted NDTS variable and debt usage, this solution is not
ideal. Oneissueisthat specifying tax exhaustion is somewhat ad hoc. Graham (19963, p. 68) showsthat the
interacted NDTS variable has low power to detect tax effects and that NDTS have only avery small effect
on more sophisticated measures of the marginal tax rate.

The other measurement issue related to calculating MTRs is that single-period measures miss
important dynamic carryback and carryforward features of the tax code related to net operating losses,
investment tax credits, and the alternative minimum tax. For example, acompany might be profitable today
but expect to experience losses in the near future. This firm might erroneously be assigned a high current-
period tax rate even though its true economic tax rate is low. (Scholes and Wolfson (1992) define the
economic marginal tax rate as the present value of current and future taxes owed on earning an extradollar
of incometoday, which accountsfor the probability that taxes paid today will berefundedinthe near future.)
Anaogoudly, a currently unprofitable firm might have a high current economic marginal tax rate if it is
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expected to soon become and remai n profitabl e (because extraincome earned today will result in higher taxes
paid in the future — today’ s extraincome reduces losses to be carried forward to offset future income).

Shevlin (1987, 1990) uses simulation techniques to capture important dynamic features of the tax
code related to net operating loss carrybacks and carryforwards.” The simulation approach uses historical
data and also forecasts taxable income for numerous scenarios, determining for each scenario the present
value consequences of earning an extra dollar of income in the current period, given the carryback and
carryforward rules. The expected MTR is determined by averaging across the scenarios. Simulated tax rates
vary across firms as the dynamic implications of tax-losses vary. The end result is greater cross-sectional
variation in corporate tax rates (and hence tax incentives) than implied by statutory rates.

Graham (1996a) extends the simulation approach to include the effects of NDTS, investment tax
credits, and the alternative minimumtax. Graham (1996b) demonstratesthat simulated tax rates are the best
commonly available proxy for the “true” marginal tax rate (when “true” is defined as the economic tax rate
based on realized taxable income). Graham (1996a) uses simul ated tax rates to document apositiverelation
between changesin debt ratios and tax rates, as do Graham et al. (1998) and Graham (1999) for debt levels.
Alworth and Arachi (2000) show that after-financing simulated tax rates are positively related to changes
in debt, as are before-financing simulated tax rates related to debt levels, for Italian firms.

Even though they account for dynamic features of the corporate tax code, one problem with
simulated tax rates is that they are based on atime-series of firm-specific data. Moreover, they are usually
calculated using financial statement data, even though it would be preferable to use tax return data. With
respect to the first problem, Graham (1996b) shows that an easy-to-cal culate trichotomous variable (equal
to the top statutory rateif afirm has neither negative taxable income nor NOL carryforwards, equal to one-
half the statutory rate if it has one but not the either, and equal to zero if it has both), is a reasonable
replacement for the simulated rate. With respect to the tax return issue, Plesko (2000) compares financial-
statement-based simulated ratesfor 586 firmsto asingle-period tax variable cal culated using actual tax return

data. He finds that simulated rates (based on financial statements) are highly correlated with the tax return

 Auerbach and Poterba (1987) and Altshuler and Auerbach (1990) simulate tax rates using first-order
Markov transition probabilities that weight the probability of entering or leaving taxable and nontaxabl e states.
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tax variable. Financial-statement based simulated tax rates dominate many single-period tax variables that
are based on actual tax return data. Plesko’s evidence implies that the simulated tax rates are a robust
measure of corporate tax status.

To summarize this section, onceissues related to measuring debt policy and tax rates are addressed,
researchershave supplied ampleevidencein responseto Myers' (1984) challengeto show that corporate debt
usageispositively affected by tax rates. (While he may recognize the statistical significance of theempirical
results mentioned above, Myers is still not entirely convinced (Myers et a. (1998)); he argues that tax
incentivesareof “third order” importanceinthehierarchy of corporatedecisions.) Several challengesremain.
First, none of the papers cited above provide time-series evidence that firm-specific changes in tax status
affects debt policy. For example, Graham (1999) uses panel datato document that cross-sectional variation
intax status affects debt usage but finds no evidence that time-seriesvariation does. It would be quite hel pful
to examine whether a firm uses more debt as it matures and presumably its tax liabilities increase. Second,
Famaand French (2001) point out that with few exceptionsthe panel dataexaminationsdo not use statistical
techniquesthat account for cross-correlationin residuals, and theref ore many papers do not allow for proper
determination of statistical significance for the tax coefficients. (Graham et al. (1998) and Graham (1999)
performrobustnesschecksto confirmthestatistical significance of tax coefficients.) Therefore, itisnot clear
if al of the tax effects documented above are robustly significant. Third, very little research investigates
capital structure tax issues contrasting classical versusimputation tax systems. Finally, most papersignore

the tax cost of receiving interest income from the investor’ s perspective, an issue to which I now turn.

1.3 Evidence on Prediction 2: Do Personal Taxes Affect Corporate Debt vs. Equity Policy?

Miller (1977) identifies a puzzle: the benefits of debt seem large relative to expected costs, and yet
firms appear to use debt conservatively. Miller proposesthat for the marginal investor, the personal tax costs
of interest income (relative to the personal tax cost of equity) are large enough at the margin to completely
offset the corporate tax advantage of debt. The Miller Equilibrium isdifficult to test empirically for several
reasons, not the least of which isthat the identity and tax-status of the marginal investor between debt and
equity is unknown.
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Personal taxesand capital structure: Fromthe corporate perspective, therelatively highinvestor-level

taxation of interest leadsto a“ personal tax penalty” for debt: investors demand ahigher risk-adjusted return

on debt than on equity. By rearranging Equation (1), the net tax advantage of debt can be represented as
Te ~ [tp — (A-t)4l (5)

where J. isthe corporateincome tax rate, J; isthe personal tax rate on equity income, and J, isthe personal
tax rate on interest income. The bracketed term in Equation (5) accounts for the personal tax penalty: J, -
(1-Jo)J:. To quantify the personal tax penalty, Gordon and MacKie-Mason (1990) and Graham (1999)
estimate J asaweighted combination of the tax rates on dividend and capital gainsincome, with theweights
based on the dividend payout ratio. They assume that dividendsare paid out according to afixed policy, with
the payout ratio held constant at its historic value. They al so assumethat the personal tax rate on interest and
dividend income, J;,, can be proxied with the tax rate implicit in the difference between the yield on taxable
and tax-free government bonds (more on this below).

Giventheseassumptions, Gordon and M acKie-Mason (1990) estimatethat thetax advantage of debt,
net of the personal tax penalty, increased following the Tax Reform Act of 1986. They document that
aggregate corporate debt ratiosincreased slightly in response. Using firm-specific data, Graham (1999) finds
that the net tax advantage of the first dollar of interest averaged between 140 and 650 basis points between
1980 and 1994. He al so finds that the firms for which the net advantage islargest (e.g., approximately 2000
basispointsfor firmswith dividend payout ratiosin excess of 50%) use the most debt in virtually every year
1980t0 1994.2 Graham al so separately estimates apositive (negative) rel ation between the corporatetax rate
(personal tax penalty) and debt usage, evidence that is robust to a number of different specifications.

Assuming clienteles based on investor tax-rates, Campello (2001) investigates the capital structure

responsetothelargereduction in personal taxes(relativeto the smaller reduction in corporatetax rates) after

8 update Graham’s (1999) annual tax regressions from his Table 5, Panel B. Thetax variable is the tax
advantage of debt net of personal taxes, as expressed in Equation (5), with the personal tax penalty based on firm-
specific dividend payout ratios. The dependent variable is debt-to-value. The estimated tax coefficients for 1995-
1999 are 0.072, 0.046, 0.103, 0.135, 0.191, respectively, indicating that debt ratios are positively related to net tax
incentives. All the tax coefficients are significant at a 1% level, except in 1996 when the p-value is 0.026.
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TRAB86. He finds that zero-dividend firms (which presumably have high-tax-rate investors) increased debt
ratios in response to this reduction in the personal tax penalty, while high-dividend payout firms (which
presumably have low-tax-rateinvestors) reduced debt usagerel ativeto peer firms. Campello’ sfindingslend
some credibility to the Gordon-MacK ie-M ason/Graham assumption linking the personal tax penalty tofirm-
specific dividend payout ratios.’ Lie and Lie (1999) also conclude that investor-level taxes affect payout
policy. They find that firms with low-dividend payout (and presumably high-tax-rate investors) use self-
tender-offer share repurchases more often than they use special dividends, and these firms also use open-
market repurchases more often than they increase regular dividends.

M arket-based evidence on the personal tax penalty: While consistent with personal taxes affecting

corporate financing decisions, these results are not closely tied to market-based evidence about the tax
characteristics of themarginal investor. Instead, Campello (2001), Lieand Lie (1999), Gordon and MacKie-
Mason (1990) and Graham (1999) assume personal tax characteristics of clientelesbased on afirm’ s payout
policy (see Section 3 for more discussion of dividend clienteles). For example, the latter two papers
implicitly assume that thereis a certain marginal investor between equity and debt and (to estimate J;,) that
thissameinvestor sets prices between taxable and tax-free bonds. Thetruth isthat we know very little about
the identity or tax-status of the marginal investor(s) between any two sets of securities, and deducing this
information is difficult.

For example, assume that munisyield 7%, Treasuries 10%, and equities 8% (and assume that this
equity return has been adjusted to makeitsrisk equivalent to the risk of munisand Treasuries). In aGordon/
MacKie-Mason/Graham type of equilibrium, 1., = Tean(1- Ip) = Fegquig(1- Jequiy) = 7%, Which impliesthat

J-=30% and J,,,,=12.5%. Thisin turn implies that a large portion of equity returns are expected to come

equity

from capital gains (because Jg,, IS S0 much lower than Jg). However, things are rarely so simple. First, it

equi

isdifficult to determine the risk-adjusted equity return.’® Second, if there are frictions or transactions costs

°Additional corroborating evidence is provided by additional papers cited below that subset firms by
dividend payout and then identify clientele-like stock price behavior.

Gordon and MacKie-Mason (1990) Graham (1999) avoid the issue of adjusting the equity return. Instead,
they assume that J;, equals the J, implicit between munis and Treasuries, that Jygecive cap geins= 0-25X Jsantory capita gains:
and weight these two pieces by the portion of earnings returned as dividends and retained, respectively, to deduce
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limiting arbitrage between pairs of markets (or if risk adjustments are not perfect), one could observe, say,
munis yielding 7%, Treasuries 10%, and equities 12%. In this case, it is not clear which pair of securities
should be used to deduce J,. If Treasuries and equities are used, the implicit J, could be negative. For
example, assume that dividend payout is 15%, that Jereciveca gans=5%0, @nd that Jo, ismodeled asaweighted
average between dividends and retained earnings: J e, =0.15(1-J,) + 0.85(1-Jteciivecap gang)» Where J g, =Jp.
To ensure that I egn(1- Jp) = Fequy(1- Jequry), N this example Jz= -30%; clearly, market frictions drive
relative returns in this example, so the usua approach can not be used to deduce the personal tax
characteristics of the marginal investor(s). Williams (2000) points out that when there are more than two
assets, different pairs of assets can be arbitraged by different investors, so prices might reflect a mixture of
tax characterigtics. It isdifficult to know which assetsare directly benchmarked to each other by the marginal
investor(s) and which are “indirectly arbitraged”, and it is even difficult to know whether capital gains or
income tax rates are priced into security returns.

Therehasbeenafair amount of research examining theinvestor tax rateimplicit between municipals
and taxable government bonds. Poterba (1989) finds that the yield difference between high-grade one-year
munis and government bonds approximates the top statutory personal tax rate. However, even this
experiment is not without difficulty. First, returns on long-term munis and taxablesimply atax rate for the
marginal investor that isapproximately half that implied by the short-term securities. Chalmers(1998) shows
that this holds even when the muni interest payments are prefunded by T-bonds held in “ defeasement”, so
differencesin risk between munis and T-bonds do not explain this conundrum. Green (1993) proposes that
taxable bonds might not be “fully taxable” because a portion of their return can come from capital gains
(especidly for long-term bonds) and also because to some degree the interest income can be offset by
investment interest deductions. Mankiw and Poterba (1996) suggest that munis might be benchmarked to
equities by one clientele of investors and taxable bonds might be benchmarked to equities by another
clientele. In this case, munis and taxables might not be directly benchmarked to each other, which could

explain the unusual implicit tax rate that is sometimes observed between the two securities.

Jequiry- 1t would be informative if future research could calibrate this approach to market-driven estimates of Jgq,.
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Erickson and Maydew (1998) determine the identities, though not the tax rates, of the marginal
investors in preferred and common stock. They study the market reaction to an announced (but never
implemented) change in the dividends received deduction (DRD). The DRD allows corporations to deduct
a portion of the dividends they receive from other corporations to attenuate “triple taxation” of equity
income. Individua investors do not receive the DRD. When the Treasury made a surprise announcement in
December, 1995 that they were planning to reduce the deduction from 70% to 50%, the typical preferred
stock experienced astatistically significant -1% abnormal return, whiletherewasno reaction among common
stocks. Thisimpliesthat corporations are the marginal investors (i.e., price-setters) in preferred stocks but
not in common stocks.™* One advantage of the Erickson and Maydew study is that they are able to control
for risk when examining abnormal returns because they compare a security to itself before and after the
exogenousannouncement. Theauthorsare unableto precisely deducethetax rate of themarginal (corporate)
investor, however, because they can not pinpoint the probability assigned by the market that the Treasury
would actually implement the proposal.

Engdl, Erickson, and Maydew (1999) and Irvine and Rosenfeld (2000) examine the exchange of
preferred stock for monthly income preferred stock (MIPS). Preferred and MIPS are essentially identical
securities — except that MIPS interest is tax deductible for corporations (like debt interest) and preferred
dividends are not. On the investor side, corporate investors can take the 70% dividends received deduction
(DRD) for preferred dividends but recipients of MIPS interest receive no parallel deduction. In sum, when
issuing MIPS to retire preferred, corporations gain the tax benefit of interest deductibility with MIPS but
experience two costs: underwriting costs, and possibly a personal tax penalty because investors are fully
taxed on MIPSinterest in contrast to corporate investors receiving the DRD on preferred dividends. It isan
empirical question as to whether the corporate or investor tax-considerations dominate.

Engel et a. compare MIPS yieldsto preferred yieldsand estimate that theimplicit tax cost of MIPS

Mwhile Erickson and Maydew (1998) find no evidence that corporations are the marginal investorsin
common stocks, Geisler (1999) shows that common stock holdings by insurance companies vary positively with the
allocation of the dividends received deduction among insurance companies. (The allocation of DRD can vary across
insurance companies for regulatory reasons.) Geiser’'s evidence is consistent with clienteles: insurance companies
respond to tax incentives to hold common stocks when their tax rateislow (i.e., when their DRD allocation is high).
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(i.e., the personal tax penalty) issmall: only 2.33% per dollar of MIPSface value. Netting personal tax costs
and underwriting costs, they estimate that the net benefit of issuing MIPS is 28% per dollar of MIPS. This
figureiscloseto the grosstax benefits of interest deductions, as estimated by the statutory corporate tax rate
of 35%. Irvine and Rosenfeld (2000) use event study reactions to the announcement of M1PS-for-preferred
exchanges and find that each dollar of interest adds approximately $0.26 to firm value. If firms always
benefit fully from interest deductions, we would expect to observe $0.35 benefit per dollar or interest. The
difference between the observed benefits and $0.35 is a measure of underwriting fees and the personal tax
costs of interest because all other costs are essentially the same for MIPS and preferred.

TheMIPSnumbers, which arefromthe 1993-1998 time period, can be used to provide new evidence
about J, for the marginal investor for interest. Note that personal tax costs deduced from Engel et al. (1999)
and Irvine and Rosenfeld (2000) are the incremental investor tax costs of interest over those in preferred
stock. To see this, assume that corporations are the marginal investors in preferred stock but not in debt.
Given the similarity of the securities, in equilibrium we expect their after-investor-tax returns to be equal:
I oretered(1-Jpro) = Mwies(1-Jp). (Note that thisequality might only hold within transactions cost bounds and that
there might be different marginal investors in preferred stock and MIPS.) Plugging in r,e=8.14% and
rvips=8.37% from Engel et al.’s Table 4, and assuming that the marginal corporate investor istaxed at 35%
so that Jrp=10.5%, we can back out the personal tax rate associated with interest income: 0.0814(1-0.105)
= 0.0837(1-J;) implies that J;=13%. If | ignore the 30 basis point “yield premium” on MIPS imputed by
Engel et al. and use ry,,s=8.67%, J-=16%.

To the extent that results based on MIPS interest carry over to debt interest, finding J.=16% for the
marginal debt investor isintriguing. First note that the mean after-financing corporate tax rate in 1993-1999
isapproximately 18% (see Table 2), which isarough estimate of the tax benefit of the last dollar of interest
deduction (ignoring all costs). If we make Miller’s (1977) assumptions that J.=0 and that all firms face the
same 18% marginal benefit of debt, then J, should equal 18% (i.e., MC should equal MB), quite closeto the
J-=16% MIPS estimate. As argued by Green and Hollifield (2001), it would only take fairly small costs of
bankruptcy to equalize the costs and benefits of debt. However, J: is most likely not zero for the marginal
investor in equities. (Green and Hollifield (2001) argue that deferral reduces effective Jg to about half its
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statutory level.) Another issueisthat the estimated MIPS costs and benefits are average, not marginal. Even
if the marginal costs and benefits are equal in an equilibrium like that depicted in Figure 2a, thereisafirm
surplug/benefit to using debt. Therefore, even if personal tax costs are large enough at the margin to equal
marginal benefits, there appear to be tax-driven preferred capital structuresfor some firms— presumably the
incremental benefit would be near $0.35 per dollar for high-tax-ratefirms, whilethe personal tax costisonly
half that amount. Only if the nontax costs of debt are large for these high-tax rate firms could a Miller-type
equilibrium hold, in which the benefits of debt are zero for al firms in equilibrium. Section 1.4 reviews
research that investigates whether high-benefit firms have large nontax costs.

In sum, theimplicit personal tax costs estimated here suggest that at the margin thetax costsand tax
benefits might be of similar magnitude. However, they do not explain cross-sectionally why some
inframarginal firms (with large tax benefits of interest) do not use more debt. More on thisin Section 1.4.
One other place where there has been afair amount of success (though not unambiguously so) in deducing
marginal investor tax characteristicsisrelated to ex-day dividend returns. | defer this discussion to Section
3, where | explore how taxes affect corporate dividend policy.

Personal taxes and stock prices: In the most general sense, any research that showsthat personal tax

rates affect security returns sheds light on Miller's (1977) claims. For example, Brennan (1970) and
Auerbach and King (1983) modify the CAPM in the presence of corporate and personal taxes. Using the
CAPM-with-taxes specification, Auerbach (1983) finds evidence that tax-related preferences result in
clienteles of investors that purchase stocks based on firm-specific dividend-price ratios. Constantinides
(1983) and Dammon, Spatt, and Zhang (2001) investigate how favorable capital gains taxation affects
investment and consumption choices. Seida and Wempe (2000) show that individual investors accel erated
recognizing capital gains (and delayed losses) in anticipation of the increase in capital gains tax rates
associated with the 1986 tax act. See Poterba (2001) for areview of articlesrelated to how personal taxation
affects the timing and value of asset sales and purchases.

Another group of papers investigates tax capitalization. These papers argue that personal taxes are
capitalized into share prices via retained earnings. This in turn affects the relative tax advantage to debt
because retained earnings are assumed to be the marginal source of funding. Harris and Kemsley (1999),
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Collins and Kemsley (2000), and related papers assume that all earnings are eventually paid out as taxable
dividends (and none via repurchases or liquidating dividends), which is consistent with the “new view” of
the effects of dividend taxation.? They argue that (nearly) full dividend taxation is impounded into share
prices and therefore, there is no incremental personal tax penalty when afirm pays a dividend. Therefore,
personal taxes arelarge on interest income and small on equity income, and the personal tax penalty to debt
financing islarge.

Harris and Kemsley (1999) regress stock price on variables including retained earnings, and they
infer that retained earnings are penalized at adividend tax rate of approximately 47%. Collinsand Kemsley
(2000) argue that reinvesting current earnings leads to investor capital gains taxation when shares are sold,
on top of the already impounded dividend taxation. This implies that there is no personal tax penalty to
dividend payments (it is already impounded into share prices and therefore paying a dividend does not lead
to further valuation effects). In fact, thisleads to the counterintuitive argument that paying dividends leads
toareductioninfuturecapital gains paymentsand therefore, dividend payments aretax advantageous. This
implication only holdsif arbitrage by tax-free investorsis restricted to the point that personal investors are
themarginal price-settersin stocks. Collinsand Kemsley find empirical evidencethat they interpret asbeing
consistent with their hypotheses. An untested implication of their argument is that there should be alarge
valuegainin dealsthat result in firmsreturning capital to investorsin any form other than taxable dividends
(such as mergers). Research into this area could be informative.

Rather than dividend taxes, an alternative argument isthat capital gainstaxesonfutureearningsare
impounded into share prices. Consider a shareholder in Microsoft and assume that Microsoft is expected to
pay dividends at some point in the distant future. If the market expects that low-tax investors are likely to
be the dominant owners of Microsoft when the dividend payments are initiated, the only (future) tax that
current investors face is capital gains. In support of this argument, Lang and Shackelford (2000) show that

upon announcement that capital gains tax rates were going to decline, stock prices increased most among

12See Auerbach (2001) for cites. The “new view” or “trapped equity” assumptions are in contrast to the
assumptions | made at the beginning of Section 1 that “equity is the margina source of funds’ and that “dividends
are paid out according to afixed payout policy”.
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firmsfor which capital gainsare most important (i.e., firmswith thelowest dividend yield). Thisisopposite
thereaction predicted by lock-in modelslike Klein (2001), inwhich returnsfall when capital gainsratesfall,
for firmswith substantial accrued retained earnings, because the required return declines along with the tax
rate. See Shevlin and Shackelford (2001) for further discussion of the tax capitalization literature.
Overall, thetax status of the marginal investor and thereforethe empirical magnitude of the personal
tax penalty is an open empirical question. Thisis an important issue. For one thing, failing to control for
personal tax considerations can result in an omitted variable bias. For example, personal tax considerations
could cause clientele behavior that is correlated with dividend-payout ratios. In a regression that omits
personal tax considerations, the dividend-payout coefficient might erroneously beinterpreted as supporting
anontax hypothesis. As another example, business students are often taught that the tax advantage of debt
iscaptured by J.D, which ignores personal tax effects. If it can be demonstrated that personal tax effectsare
not particularly important, it would simplify this and other modeling and interpretation issues. Future
investigations of personal tax effects have achallenging task for avariety of reasons, not the least of which
isthat risk-differences between securities must be properly controlled to allow one to deduce implicit tax

rates from market return data.

1.4 Evidence on Prediction 3: Doesthe Tax Advantage of Debt Increase Firm Value?

The previous sections document cross-sectional evidencethat firms respond to tax incentiveswhen
choosing debt policy. But it isnot clear how large of acontribution the tax benefit makestowardsfirmvalue.
If the M&M world depicted in Equation (2) holds, a back of the envelope calculation indicates that taxes
contribute 14% to firm value for the average Compustat firmin 1999 (0.14=J. x debt-to-value); however,
thiscalculationignores personal tax and nontax costsof debt. This section beginsby discussing early studies
that tried to determine the tax benefit of interest deductibility based on market reactionsto exchange offers.
The section concludes by reviewing recent analyses based on benefit functions for interest deductions and
on large-sample regressions.

Exchange offers. Prediction 3 (aswell asPredictions 1 and 2) can potentially be tested using equity-

and debt-issuance event studies. Masulis (1980) examines exchange offers, where one security isissued and
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another simultaneously retired. By focusing on exchange offers, Masulis (1980) attemptsto hold investment
policy relatively constant while focusing on changes in capital structure. Masulis' tax hypothesis is that
leverage-increasing (-decreasing) exchange offers increase (decrease) firm value because they increase
(decrease) tax deductions, adirect test of Prediction 3. Masulisfindsevidence consistent with hispredictions:
leverage-increasing exchange offers increase firm value by 7.6%, and leverage-decreasing transactions
decrease firm value by 5.4%. Moreover, the exchange offers with the largest increases in tax deductions
(debt-for-common and debt-for-preferred) have the largest positive stock price reactions (9.8% and 4.7%,
respectively). Masulis (1983) regresses stock returns on the change in debt and finds a coefficient that is
statistically indistinguishable from the top statutory corporate tax rate, which is consistent with taxes
increasing firmvalueas specifiedin Equation (2). Note, however, that thislarge coefficientimpliesnear-zero
personal tax and non-tax coststo debt.

Myers(1984) and Cornett and Travlos (1989) arguethat Masulis’ (1980) hypothesisis problematic.
If firms optimize, they should only adjust capital structure to move towards an optimal debt ratio, whether
that involves increasing debt or equity. In other words, increasing debt will not always add to firm value,
evenif interest reducestax liabilities. Graham, Hughson, and Zender (1999) point out that if afirm startsat
its optimal capital structure, it will only perform an exchange offer if something moves the firm out of
equilibrium. They derive conditions under which stock-price-maximizing exchanges are unrelated to
marginal tax rates because market reactions aggregate tax and non-tax informational aspects of capital
structure changes. Therefore, nontax reactions might explain Masulis' (1980) results. Several papers have
found evidence along these lines.

First, some papers find evidence of positive (negative) stock reactions to leverage-increasing
(leverage-decreasing) eventsthat are unrelated to tax deductions: Asquith and Mullins (1986), Masulis and
Korwar (1986), and Mikkelson and Partch (1986) find negative stock price reactions to straight equity
issuance, and Pinegar and Lease (1986) find positive stock price reactions to preferred-for-common
exchanges. Second, Mikkelson and Partch (1986) and Eckbo (1986) find that strai ght debt i ssuance (without
equity retirement) produces a stock price reaction that is indistinguishable from zero. Third, the
aforementioned papers find that exchange offers convey non-tax information that affects security prices,
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perhaps due to asymmetric information problems along the lines suggested by Myers and Mgjluf (1984) or
due to signaling (Ross (1977) and Leland and Pyle (1977)). Moreover, Shah (1994) correlates exchange
offerswith information about reduced future cash flows (for leverage-decreasing offers) and decreased risk
(for leverage-increasing offers), and Cornett and Travlos(1989) show that equity-for-debt exchangesconvey
information about negative future abnormal earnings.

Asdiscussed in Section 1.3, Engel, Erickson, and Maydew (1999) and Irvine and Rosenfeld (2000)
isolate the tax benefits of interest deductionsin MIPS-for-preferred exchanges, without the complications
related to information signaling. Engel et al. compare MIPS yieldsto preferred yields and conclude that the
tax benefit of MIPS are approximately $0.28 per dollar of MIPS. Irvine and Rosenfeld (2000) use abnormal
announcement returns to estimate the value at $0.26. Given that MIPS and preferred are nearly identical in
all legal and signaling respects, these studies provide straight-forward evidence of the positive contribution
of taxesto firm value, net of underwriting and personal tax costs.

Cross-sectional regressions. Morerecently, Famaand French (1998) regressfirm value on leverage

and a collection of variables designed to control for information about earnings. In essence, they regressV,
onVandD, proxyingfor V with various controlsfor profitability and risk. Regardless of whether they use
value or change in value as dependent variable, the coefficients on their leverage variables are either
insignificant or negative. Famaand French interpret their results as being inconsi stent with debt tax benefits
having afirst-order effect on firm value. Instead, leverage provides information about earnings that is not
otherwise captured by the proxiesfor V. In other words, there is a measurement problem associated with
the nondebt variables, which resultsin the debt coefficient picking up a negative valuation effect related to
financial distress or some other large cost.

Kemsey and Nissim (2000) attempt to circumvent this measurement problem by switching the
profitability variable (which they assume proxies V, with error) to the left-hand side of the equation and
putting V, on theright-side. When they regress profitability on V| and debt, the debt coefficient is positive,
which they interpret as evidence that debt contributes to firm value. This coefficient is, however, difficult
to interpret. First, their regression specification can be interpreted as capturing the effect of debt on
profitability just as well as it can be interpreted as a switch-of-variables that fixes a measurement error

25



problem in Fama and French (1998). Second, the debt coefficient is only positive for the entire samplein a
nonlinear specification in which all the right-hand side variables are interacted with a crude measure of the
discount rate. Finally, the debt coefficient measures the net benefit of debt. Their estimated coefficient of
approximately 0.40 implies near-zero average costs and a near-zero personal tax penalty.

Marginal benefit functions: Graham (2000) takes adifferent approach to estimate the tax advantage

to debt. Graham estimates the tax-reducing value of each incremental dollar of interest expenseto construct
interest deduction benefit functions. For the“J.D” formulain Equation (2) to be accurate, it must bethe case
that each dollar of interest isfully deductible in every state of nature. It seems more likely that incremental
interest are not fully deductible in every state of the world, and therefore that at some point the marginal
benefit of incremental deductions begins to decline. Graham calls this point the “kink” in the benefit
function.

If there is a tax-driven optimal capital structure, it occurs at the level of interest for which the
(declining) marginal benefit function intersectsthe (increasing) marginal cost function. Thisargument is at
the heart of the DeAngel o and Masulis(1980) derivation of optimal firm-specific capital structure (see Panel
BinFigure?2), except that DeAngelo and Masulis emphasi ze nondebt tax shieldsasthe cause of thedeclining
marginal benefit of debt. As stated earlier, Graham (1996a) showsthat NDTS play aminor rolein marginal
benefitsof interest; instead, Graham (2000) highlightsthat marginal benefits decline becausethe probability
increases with each incremental dollar of interest that it will not be fully valued in every state of the world,
and hence the marginal benefit of incremental deductions declines.

By integrating under these benefit functions, Graham (2000) estimates that the tax benefit of debt
equals approximately 9-10% of firm value averaged over 1980-1994 (ignoring all costs). | update Graham’s
estimates and find that the tax benefit of debt is 7.8%, 9.8%, 9.1%, 9.5%, and 7.7% of firm valuein 1995-
1999, respectively (see Table 2). Thefact that the 1999 figureis less than the 14% estimated with the back
of the envelope J.D calculation reflectsthe reduced value of interest deductionsin some states of the world.
| also update the “money left onthetable” calculationsin Graham (2000, his Figure 2). If al firmslever up
to operate at the kink in their benefit functions, they could add 10.5% to firm value over the 1995-1999
period (see Table 2). Thisnumber can beinterpreted either asameasure of the valuelossdueto conservative
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corporate debt policy, or as alower bound for the difficult-to-measure costs of debt that would occur if a
company wereto lever up to itskink. Graham (2001), Lemmon and Zender (2001) and Minton and Wruck
(2001) try unsuccessfully to identify a nontax cost that is large enough in a trade-off sense to justify the
apparently conservative debt policy of many firms. Thus, it is not clear which cost (if any) explains the
apparently large, unexploited tax benefitsto debt.

More work needs to be done measuring the market value of the tax benefits of debt for the broad
cross-section of firms and explaining the apparently conservative debt policy of many firms. In Section 5,
| present new evidence about whether the magnitude of tax deductions that firms receive when employees
exercise stock optionsis sufficient to explain conservative debt policy.

1.5 Beyond Debt vs. Equity

Leasing: Firmscan lease asan alternativeto borrowingto buy an asset. “ True” leases (asdetermined
by the IRS) allow alessee to deduct a lease payment from taxable income; the lessor purchases the asset,
records the asset and depreciation on its books, and potentially borrows to obtain an interest tax deduction.
If the lessee and lessor have the same cost of capital and tax rate, there is no tax advantage to leasing. If,
however, the lessee has alower tax rate or higher cost of capital than the lessor, the lessee can effectively
“sell” the depreciation (and associated tax deduction) to thelessor, who valuesit more highly. Theincentive
for low-tax rate firms to lease is magnified when depreciation is accelerated.

There are two complications associated with investigating whether firms lease in response to tax
incentives. First, because |l easing expenseistax deductible, leasing endogenously reduces afirm’ seffective
tax rate, which can bias an experiment in favor of detecting tax effects. Second, financial statement
definitions of leasing are not one-to-one with IRS definitions. Graham, Lemmon, and Schallheim (1998)
address the first issue by measuring tax incentives “but-for financing decisions’, i.e., using tax rates based
onincome beforedebt interest and theimplicit i nterest portion of |ease payments are deducted. They address
the second issue by focusing on operating | eases, which aredefined in amanner similar tothe IRS definition
of trueleases. Many capital leases, in contrast, are handled like debt used to purchase an asset (and their use
should therefore be positively related to tax rates), while some might be classified astrue leases. Therefore
itisdifficult to determine the expected relation between tax rates and capital leases.
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Graham et al. (1998) find that the use of operating leasesis negatively related to before-financing
tax rates, as predicted by theory, and that capital |eases are unrelated. It seems plausible but has not been
shown that tax effects affect the structure and pricing of leasing contracts. Graham et al. also confirm that
erroneously using an after-financing tax rate would doubl e the magnitude of the negative tax coefficient for
operating leases, and spuriously assign anegative tax coefficient to capital leases (aswasfound in previous
research).

Thealternative minimumtax (AMT) potentially provides an additional tax incentiveto lease. Firms
are subject to the AMT if tax preference items (like accel erated depreciation) become relatively large. By
leasing, firms can effectively sell accelerated depreciation to the lessor, thereby avoiding or reducing the
effect of the AMT. However, O’ Malley (1996) finds no evidencethat firms systematically leasein response
to tax incentives imposed by the AMT.

Pensions: Black (1980) assumes that pension plans and the overall company are a single economic
entity that should have an integrated financing and investment strategy. Due to interest tax deductions, the
cost of corporate borrowing is the after-tax cost of debt. Because they are tax-free entities, defined benefit
pension plans(DBs) earnthe before-tax rate of interest on bond hol dings. Therefore, Black suggeststhat DBs
should increase (decrease) bond (equity) holdings, while the rest of the firm should do the reverse. This
action should not increase firm risk because the increase in corporate debt offeringsis offset by the increase
inbonds held in the pension plan. InaM&M (1963) world, the net effect isthat the company earns J times
the amount of bonds held, asin Equation (2). Tepper (1981) argues that there can be atax advantage to the
strategy of corporate borrowing and DBsinvesting in bonds, evenin aMiller (1977) world. Inthis case, the
benefit occurs when the DB is an inframarginal investor in bonds, thereby earning the “extra’ return
necessary to compensate individual investors for the personal tax penalty associated with interest income
(i.e., DBs capture some of the investor surplus depicted in Figure 2). The Tepper incentive for DBsto hold
bonds increases with the difference between personal tax rates on interest and equity income.

Myers (2001) finds evidence consi stent with the Black (1980) case: shefindsthat DB bond holdings
increase with asimulated corporate marginal tax rate. She does not find evidence consistent with the Tepper
argument. In aless direct test of the same incentives, Thomas (1988) finds time-series evidence that firms
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decrease DB contributionswhentheir tax rateisfalling, and cross-sectional evidencethat high-tax firmshave
larger DB funding levels. Clinch and Shibano (1996) study pension reversions, which occur when a firm
terminates an overfunded pension, settlesits liabilities, and reverts the excess assets to the firm, all in one
year. Thereverted assets aretaxablein thereversion year. Clinch and Shibano find that firmswith thelargest
tax benefit of reverting do so, and also that firmstime reversion decisionsto occur in yearswith particularly
large tax benefits. One nice thing about the Clinch and Shibano experiment is that their tax variable equals
the tax consequence of reverting relative to the tax consequence associated with the next best alternative
(e.g., amortizing the excess assets over severa years).

Debt maturity: Like Modiglinani and Miller (1958) for capital structure in general, Lewis (1990)
derives irrelevance results for debt maturity. If corporate taxes are the only market imperfection, Lewis
shows that the optimal firm-specific debt policy (i.e., optimal level of promised interest payments) can be
achieved by various combinations of short- and long-term debt. Thisimplies that firm value is unaffected
by debt maturity structure and that capital market imperfections beyond corporate taxes, like costs to
restructuring debt or underinvestment, are needed for debt maturity to matter.

Rather than modeling the simultaneous choice of debt level and maturity structure as in Lewis
(1990), Brick and Ravid (1985) assume that firms choose debt |evel before debt maturity. If the expectations
theory of interest rates holds, firms pay the same present value of interest in the long run regardless of debt
maturity; however, issuing long-term debt accel erates interest payments, thus maximizing the present value
of the interest tax shield. Brick and Ravid (1985) use thislogic to argue that debt maturity should increase
with the slope in the yield curve. Most empirical evidence does not support their prediction. Barclay and
Smith (1995) and Stoh and M auer (1996) include astand-aloneyield curvevariablethat iseither insignificant
or has the wrong sign. Guedes and Opler (1996) argue that the slope of the yield curve should only affect

firmswith apositive tax rate, and therefore interact the yield curve variable with the corporate marginal tax

B3Chaplinsky and Niehaus (1990) describe the potential tax benefits of Employee Stock Ownership Plans, a
form of defined contribution benefit plan. ESOPs offer deferred compensation to employees and a deductible
expense to employers. ESOPs are designed to allow firms to borrow to purchase own-company stock on employees
behalf, which provides an interest deduction to the firm. Moreover, half of the interest income received by the
lenders is tax-free. Shackelford (1991) finds that lenders keep only 20-30% of the tax benefit associated with this
interest, with the remainder being passed along to the ESOP in the form of alower interest rate on the loan.
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rate. Neither Guedes and Opler (using acrude measure of the corporatetax rate), nor Harwood and Manzon
(1998, using asimulated corporate tax rate) find asignificant coefficient on theyield curvevariable. Theone
exception is Newberry and Novack (1999), who use a dummy variable equal to one during 1992 and 1993
(when theterm premium wasrel atively high) and equal to zero for all other years 1987-1995. Newberry and
Novack find a positive coefficient on the yield curve dummy in their public debt regression but not in their
private debt analysis.

Kane, Marcus, and McDonald (1985) determine optimal debt maturity in a model that trades off
corporatetax benefitswith personal tax, bankruptcy, and flotation costs. Theimplications of their model are
that debt maturity decreases with the corporate MTR and increases with the personal tax rate: long maturity
implies less frequent recapitalization and relatively low transactions costs, so long-term debt can be
desireable evenif the net tax benefit islow. Maturity also increaseswith the volatility of firm value: volatile
firmsaremorelikely to restructure debt. Stoh and Mauer (1996) find support for thelatter prediction: volatile
firms generally use shorter term debt. The evidence is weaker related to the tax rate prediction. Stoh and
Mauer find that debt maturity decreases with corporate tax rates — but their MTR variable is very crude
(equal to income tax expense divided by pretax income when thisratio is between zero and one, and equal
to zero otherwise). Opler and Guedes (1996) find a negative coefficient on atax expense divided by assets
variable but the wrong sign on an NOL-based tax variable. Finally, Harwood and Manzon (1998) and
Newberry and Novack (1999) find apositiverel ation between asimul ated tax rate variable and debt maturity,
opposite the Kane et al. prediction.** A positive coefficient makes senseif large simulated MTRs identify
firmsthat uselong-termdebt causethey arerelatively likely to be ableto deduct interest in current and future

periods.

¥Harwood and Manzon’s variable equal's the Graham (1996a) simulated tax rate divided by the top
statutory tax rate. This variable has alarge value for firms that do not currently have NOL s and that do not expect to
experience aloss in the near future. Harwood and Manzon predict a positive relation between this tax variable and
debt maturity. They argue that firms with large values for the tax variable are likely to fully utilize tax deductionsin
the future, and therefore lock into long-term debt now. | perform a more direct test on the hypothesis that uncertainty
about future tax-paying status reduces the use of long-term debt. In unpublished analysis, | use the standard deviation
of the simulated marginal tax rate to measure uncertainty about tax-paying status, with the standard deviation
calculated across the simulated scenarios for any given firm-year. | do not find any relation between debt maturity
and uncertainty about tax-paying status.
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Finally, debt maturity can affect the tax-timing option for firms to opportunely retire debt (e.g.,
Emery, Lewellen, and Mauer (1988)). If the corporate tax functionis convex, the expected present value tax
benefit of short-term debt declineswith interest rate volatility, while the tax deductions with long-term debt
are fixed. Therefore, long-term debt is preferred when interest rates are volatile. Long-term debt also
increases the value of the timing option for investors to tax-trade securities (Kim, Mauer, and Stohs (1995))
because option value increases with security maturity and long-term bond prices are more sensitive to
changesininterest rates. Kim et al. (1995) find that debt maturity increases with interest rate volatility but
Guedes and Opler (1996) do not. Nor do Guedes and Opler find significance for a second variable that
interacts interest rate volatility with a corporate MTR variable.

The evidence linking tax incentives to debt maturity is mixed. One thing that makes it difficult to
draw general conclusionsisthat debt maturity is defined differently in various papers. Barclay and Smith
(1995) use adependent variable measuring the portion of outstanding debt that maturesin four or moreyears,
Guedes and Opler (1996) use the log of the term to maturity for new debt issues, Stohs and Mauer (1996)
usethe book val ue weighted-average of the maturity of afirm’soutstanding debt, Newberry and Novack use
the same for new issues, and Harwood and Manzon (1998) use the portion of outstanding debt that islong-
term. Another issue that might affect inference about tax variables is the apparently nonlinear relation
between debt maturity and nontax influences (Guedes and Opler (1996)). Unless the nonlinearity of the
overall specificationisproperly controlled, it might adversely affect the ability to detect tax effects. Finally,
the yield curve was never inverted during the periods studied by most of these papers, so the tests of Brick
and Ravid (1985) focus on the steepness of the yield curve, rather than the sign.

Start-ups and small firms: By studying capital structure decisions among newly formed firms, one

might be able to avoid long-lasting effects of past financing decisions. For example, Baker and Wurgler
(2001) show that today’ s market-to-book ratio and debt-equity issuance decisions continue to affect firm’s
debt ratiosfor ten or more years. Esty, Qureshi, and Olson (2000) describe various start-up financing issues
including selecting a target debt ratio, as well as how market conditions and collateralization affect the
sequence of initial financing choices.

Pittman (2001) examinesthe determinantsdebt ratiosin theyearsfollowing IPO. He performsannual
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(i.e., yearssince | PO), cross-sectional regressions and finds evidencethat taxes exert apositive effect onthe
use of debt in the early years of afirm’s public life, but that this effect wanes asthe firm ages. He attributes
this waning to refinancing transactions costs increasing as afirm ages. Note that Pittman’s evidence is not
time-seriesinterms of afirm altering capital structure asitstax rate changes through time, although Pittman
does link debt policy to firm age. Pittman also finds that firms use relatively more NDTS as they age.

Almost all capital structure papers study Compustat companies. Ayers, Cloyd, and Robinson (2001)
instead examine small companieswith lessthan 500 employeesthat participated in the 1993 Federal Reserve
National Survey of Small Business Finances. 2,600 firms meet the Ayers et al. data requirements. Ayers et
al. regress interest expense divided by pre-interest pre-NDTS income on various variables including tax
expense divided by pre-interest income. They find a positive coefficient on the tax variable in both their
outsideandinside debt regressions(i.e., interest owed to non-ownersand owners, respectively). Itisdifficult
to comparetheir resultsto Compusat-based research because Ayerset a. use adifferent dependent variable
than most studies, and they delete firms with a negative value for the dependent variable (which raises
statistical issues).

Corporate risk management and income smoothing: Smith and Stulz (1985) show that if thefunction

that mapstaxableincomeinto tax liabilitiesis convex, afirm can reduceits expected tax liability by hedging
to reduceincomevolatility. Thelogicisthat the government effectively holdsacall option on corporate tax
liabilities, the value of which can be reduced by reducing volatility. The tax function is generally convex
because corporate income tax rates are progressive, though the degree of progressivity for positive income
issmall. Themainformof progressivity occursbecauseprofitsareimmediately taxed at apositiverate, while
tax refunds for losses are usually spread through time viatax-loss carrybacks and carryforwards, assuming
that thefirm eventually becomes profitable. Dueto thetimevalue of money, therefore, thetax codeisconvex
because the present value tax benefit of $1 in losses is less than the tax cost of $1 in profits. Firms have
incentiveto use derivativesto shift taxableincome from good to bad statesto reduce volatility and expected
tax liabilities. If the Smith and Stulz argument is true, controlling for taxes is important in research that
investigates non-tax hedging incentives that are related to income volatility.

Many papersinclude variables based on the existence of NOL or tax credit carryforwardsto proxy
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for tax function convexity. These papers generally do not find evidence that convexity affectsthe corporate
use of derivativesto hedge (e.g., Nanceet a (1993) for Fortune 500 typesof firms or Tufano (1996) for gold-
mining firms). Graham and Smith (1999) argue that these variables are poor proxies for tax function
convexity. Graham and Smith explicitly map out tax functions and find that they are convex for about half
of Compustat firms, and that the average among these firms coul d save approximately $125,000 in expected
tax liabilitiesby reducingincomevolatility by 5%. Graham and Rogers(2001) comparethisexplicit measure
of tax function convexity to derivatives usage for a broad cross-section of firms and find no evidence that
firms hedge in response to tax function convexity. In contrast, Dionne and Garand (2001) use regression
coefficients from Graham and Smith (1999) (from a regression of explicitly-measured-convexity on firm
characteristics and NOL status) to estimate convexity and find that hedging among gold-mining firmsis
positively related to estimated convexity.

Thesecondtax incentiveto hedgeisto increase debt capacity. Ross (1997) and Leland (1998) model
the primary benefit of debt financing asthetax deductibility of interest and show that, by hedging, firms can
increase debt capacity and therefore firm value. Graham and Rogers (2001) investigate the joint
hedging/capital structure decision to seewhether firms hedgein responseto thistax incentive. They find that
hedging leads to greater debt usage. For the average firm, hedging with derivativesincreases the debt ratio
by 3% and adds tax shields equal to 1.1% of firm value.

Hedging with derivatives transfers income across states within a given time-period. In constrast,
earnings management is usually thought of as smoothing income through time. Like the hedging case, tax
convexity can provide an incentive to smooth income; however, tax incentives to smooth are more
unidirectional. All else equal, companies prefer to delay paying taxes due to the time value of money.
Moreover, if tax ratesare expected to fall, tax incentivesto del ay income are strengthened. (Scholes, Wilson,
and Wolfson (1992) find that firms delayed recognizing income in 1986 in anticipation of lower future tax
rates.) Three conditions can lead to a convexity-like incentive to smooth that works against the incentive to
delay income recognition: 1) a progressive tax function, 2) NOLs being less than fully valued due to
limitations on use and the time value of money, or 3) an expectation that tax rates will rise in the future.
Barton (2000) doesnot explicitly consider these conditions. Heusesacrude measure of convexity: theexcess
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of afirm’ssimulated marginal tax rate over itsaveragetax rate (i.e., tax expense divided by taxableincome);
apositive number indicates a progressive tax function. Barton finds that the absolute value of discretionary
accruals is positively related to his measure of convexity, which he interprets as evidence of income

smoothing.

2. Taxes and Multinational Financing Decisions

Section 1 examines capital structure choicesin asingle-country context. This section reviews how
multinational operations can affect and be affected by corporate financing decisionsin amultinational firm.
The perspectiveisgenerally for afirm headquartered in the U.S but many of theimplicationsholdif thefirm
is headquartered elsewhere. To focus on the central factors that affect multinational firms, | make several
simplifying assumptions (described below). For a more detailed description of international tax law, see
Hines (1996) or Scholes, Wolfson, Erickson, Maydew, and Shevlin (2002) and the references therein.
2.1 Tax Incentives and Financial Policy in Multinational Firms: Theory

A multinational corporation can finance its foreign operations with internal equity (i.e., an equity
infusion from a parent or subsidiary to an affiliated subsidiary), internal debt (i.e., aloan from the parent to
asubsidiary), external funding, or earnings retained by the foreign subsidiary. If internal equity is used, the
parent receives its return on equity when the subsidiary repatriates dividends back to the home country.
Dividend payments based on active operating earnings can usually be deferred indefinitely, until the parent
needs an infusion of cash, or to optimize the worldwide tax situation of the firm. In contrast, interest from
internal debt ispaid accordingto afixed schedule. Likearepatriated dividend, interest countsas* world-wide
income” on the U.S. tax return of the parent. Unlike arepatriated dividend, the interest is often deductible
ontheforeign tax return, allowing for aforeign tax deduction anal ogousto the tax benefit of debt described

in Section 1.%°

*There are restrictions to shifting interest deductions abroad by lending from the domestic parent to the
foreign subsidiary: thin capitalization rules (i.e., limits on the magnitude of foreign debt ratios), withholding taxes
imposed by the foreign government on interest payments and other repatriations, and netting rules that restrict the
effect of interest payments on the determination of foreign source income (Newberry and Dhaliwal (2000) and
Scholes et al. (2002)). For example, withholding taxes are above and beyond foreign income taxes and are collected
by foreign governments on remittances to parent firms.
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Two important items affect the financing choices of U.S.-based multinational firms: foreign tax
creditsand interest allocation rules. The U.S. government taxesindividuals and corporations on the basi s of
residence or place of incorporation, meaning that they are taxed because they are from the U.S., regardless
of where they earn income. At the same time, the government recognizes that income earned abroad is
usually taxed by aforeign entity, sothe U.S. offersforeign tax creditsto offset taxes paid abroad. If the U.S.
did not offer such credits, the foreign operations of U.S. corporations would face double taxation and
therefore have atough time competing with foreign corporations. For the purposes of thisanalysis, think of
the foreign tax rate (Ji,,) as aweighted average of tax rates the firm paysin the various countries in which
it earnsforeign income, with the weights being the relative share of active (i.e., non-passive) foreign source
income repatriated from a particular country.

In simplest terms, if the foreign tax rate is smaller than the U.S. corporate income tax rate (J,,¢), @
firmreceivescredit for the foreign taxes paid but still must remit to the U.S. government taxes equal to (J;s-
J=,)* (foreign source income). For example, if repatriated foreign earnings are $200, J-,=15%, and J ;s =
35%, the firm must pay $40intax to the U.S. Thefirminthisexampleis*“deficit credit” becauseit does not
have sufficient foreign tax credits (FTCs) to avoid paying U.S. tax. In contrast, if J-,> J,s, thefirm does not
have to pay U.S. tax. For example, if J-,=45% and J,s = 35% and repatriated earnings are $200, the firm
pays $90 in foreign tax; however, the firm’'s foreign tax credits are limited to FTC,,,,=$70 (=min[$200
Jus:$200J,]), whichisjust enough to shield it from U.S. tax obligation. The $20 in unused FTCs can be
carried back up totwo yearsor carried forward up to five yearsto offset taxes on repatriated income (or they
can be deducted rather than used asacredit). Thefirminthisexampleis*excesscredit” becauseit hasmore
FTCsthanitisalowed to usein the current year.

The second important tax principle affecting multinational corporate financing decisions is the
allocation of debt interest between domestic and foreign operations. Viathe all ocation of domestic interest,
the U.S. limitsallowableforeign tax credits, thereby possibly reducing the tax benefit of domestic debt. The
U.S. doesthisto limit tax deductions on debt that might possibly be used to finance foreign operations and
produce foreign profits. Toimplement this policy, the U.S. allocates domestic interest to foreign operations
based on the proportion of total assets that are in foreign subsidiaries. In rough terms, if two-thirds of a
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company’ sworldwideassetsareheld by foreign subsidiaries, thentwo-thirdsof domesticinterest deductions
are allocated to foreign income when determining the allowable-FTC calculation. (Note that thisisa U.S.
government ruling and does not mean that foreign governments recognize the allocated interest as a
deductionagainst foreignincome.) Asdescribed bel ow, thisall ocation procedure can reducethetax incentive
for U.S. firms to use domestic debt. Note that the allocation of a portion of domestic interest abroad
technically affects only the allowable-FTC calculation; that is, ignoring FTC, domestic interest deductions
are not directly affected. For an excess credit firm, however, the effect on world-wide tax liability is
equival ent to reducing domesti c deductions. Oneimplication of theinterest allocation rulesisthat debt policy
research can not assume that financial statement (or Compustat) “domestic interest expense” is fully
beneficial to U.S. multinationals.

Table3 summarizesthetax incentivesto useexternal domesticor foreign debtinaone-period model.
The table is intended to be self-explanatory so | emphasize only the main points in the text. The model
ignorespersonal taxes, carryforwardsand carrybacks, and assumesthat al foreignincomeisrepatriated each
year. Theworldwidetax liability (Taxyy,q) iSegual to the sum of U.S. tax on worldwideincome (Tax,;s) and
foreign tax on foreign income (Taxg,), less alowable FTCs. The table shows the change in Tax,4 that
occurs, for various tax credit and interest allocation situations, when an additional dollar of domestic or
foreign interest is deducted.*

For themost part, theresultsin Table 3 arewhat you woul d expect without thinking too deeply about
the compl exitiesof foreign taxes. If Tax giszero (rows(1) and (3)) or domesticincomeisnegative (row (6)),
there is no tax benefit from issuing domestic debt; there is, however, a benefit of J-, to deducting $1 of
foreign interest when foreign income is positive (rows (1) and (6)).*" If foreign income is negative but

domesticincomeispositive (row (2)), thereisnotax incentive toissueforeign debt but anincremental dollar

®This model ignores many techniques by which firms can minimize worldwide taxes. See Scholes et al.
(2002) for more information on these alternative mechanisms.

Mt there is a positive probability that tax-losses will be used if carried backward or forward, the tax benefit
can be positive even in rows (1), (3), or (6). Conversely, if thereis a positive probability that losses will occur and be
carried back from the future, positive tax benefits might be smaller than those shown in the table. Also, in amore
complicated model, one could also net out the personal tax costs associated with interest income. Finally, see
Altshuler and Newlon (1993) for the marginal tax costs of repatriations when there are also withholding taxes.
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of domestic interest provides a benefit of J.

Two situations are more subtle. If aU.S. multinational is deficit credit (i.e., J s is greater than J-,,)
and profitable both inthe U.S. and overseas (row (4)), adollar of domestic or foreign interest produces atax
benefit of J,,s. To see how foreign interest produces a tax benefit proportional to J;s, consider acase in
which a multinational earns $2 of income in a country with J.,=45% and $4 of income in a country with
J-=25%, and assume that J,,s=35%. The $2 of high-tax foreign income produces Tax,=$0.90. The firm
receives FTC,,,,=$0.70 on thisincome and has $0.20 of unused FTCs. The $4 of low-tax foreign income
produces Tax.,=$1.00. As a stand-alone item, this income produces $0.40 of U.S. tax at repatriation
($4* (35%-25%)); however, the $0.20 of extraFTC offsetshalf of thisU.S. tax liability. On net the firm pays
theU.S. $0.20intax on foreign earnings and has atotal tax liability of Tax,.,4=$2.10 ($2.10=$0.90in high-
tax country, $1.00 in low-tax country, and $0.20 on income repatriated from low-tax country).*® If thisfirm
deducts $1 of interest in the low-tax country, it reduces itstax bill by $0.35 ($0.25 reduction in Taxg, and
$0.10 reduction in U.S. tax owed on that dollar). If the firm uses $1 of interest in the high-tax country, it
reducesitstax bill by $0.35 ($0.45 reduction in Tax,, but $0.10 less FTC available to offset taxes owed on
the income repatriated from the low-tax country.) Either way, the tax benefit of deducting $1 of foreign
interest is J,s when afirm is deficit credit and profitable both in the U.S. and overseas.

The second subtle situation involves the tax benefit of deducting domestic interest when afirmis
excess credit and Tax s and Taxg,, are both positive (row (5)). In this case, a portion of domestic interest is
allocated to foreign source income, thereby reducing the benefit of adollar of interest by theratio of foreign
assets to worldwide assets. (Recall that this allocated interest will not reduce Taxg,.) The alocation of
domestic interest reduces the incentive of an excess credit firm to issue domestic debt, especially when the
firm has substantial foreign assets. Altshuler and Mintz (1995) notethat more than 60% of firmswereexcess
credit during the late 1980s, so interest allocation is potentially important.

The analysis can be modified to examine the tax incentives associated with the parent supplying the

¥ most situations the income from the high- and low-tax country would be summed and treated as income
from one “basket”, with J,=(4x25% + 2x45%)/6=31.67%. | treat the countries separately in this example to
highlight how income from one country can lead to FTCs that shield income repatriated from another country.
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subsidiary withinternal debt. Theincentiveissimilar to that for external foreign debt shown in therightmost
column in Table 3, with one difference: with internal debt, the interest is taxable to the parent at rate J;5
when Tax >0, so in some cases positive J s should be added in the rightmost column. Specifically, if the
debt isinternal rather than external, the entriesin the rightmost column are-J,,,+J s, 0, 0, J s - Jror, aNd J s
- Jror in rows (1)-(6), respectively. (Recall that a negative term means tax savings.) Note that in the deficit
credit case (row (4)), thereis no tax incentive to useinternal debt because the net benefit of deductinginthe
foreign country is exactly offset by theincreased tax in the home country. In the excess credit case (rows (5)
and (6)), the net tax benefit is J, - J,s. Although smaller than the tax benefit of using external debt,
multinational firm’ stax incentive to issue debt increases with J,. In row (2), when Tax,,=0 and Tax_s>0,
there is a tax disincentive of J s per dollar of internal interest: the extra foreign interest does not further
reduce Tax,, and yet thereisapositivetax liability of J sonthe remitted interest. In contrast, when Tax,s=0
(rows (1) and (3)) using internal rather than external debt does not change the entriesin Table 3: thereisno
tax on the interest received by the parent because the firm otherwise has domestic |osses.

FTCs can affect tax incentives to use debt in a manner that is not reflected in a one-period model.
Assume that amultinational firm has accumulated unused FTCsthat it has carried forward to the present (or
assume that it anticipates receiving excess FTCs sometime in the next two years). If a firm has carried
forward FTCsfrom previousyearsit very likely was excess credit, and therefore subject to J,> J ;s at some
point in the past. For the most part, a firm can use these accumulated FTCs only if the foreign tax rate
becomes smaller than the U.S. corporate income tax rate. This can occur if there is an exogenous shift in
relative tax rates (Jg,, and J;¢) or if afirm repatriates more foreign source income from low-tax countries,
thereby reducing the average Ji, (i.e., in the latter case, the firm can endogenously reduce Jg,). If afirm
expectsto useaccumulated FTCsto reducetaxes, the FTCs competewithinterest deductionsinaDeAngelo-
and-Masulis sense and reduce the incentive to finance with debt.

2.2 Empirical Evidence Related to Multinational Tax I ncentivesto Use Debt

Testing multinational tax hypothesesisdifficult becausethe dataare hard to obtain and noisy. Table
4 summarizes some empirical evidencerelated to multinational debt policy. Most of theinternational capital
structuretestsare based onimplicationsfound inrow (4) and especially row (5). Tworelated predictionsare
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that excess credit firms should have less incentive than deficit credit firms to use domestic debt, and the
incentive to use debt for excess credit firms declines with the proportion of assets that are foreign. The
evidence is generally consistent with these predictions. Froot and Hines (1995) find that debt usage is
reduced for excess credit firms, with the reduction proportional to the fraction of assets that are foreign.
Newberry (1998) and Newberry and Dhaliwal (2000) find that the likelihood of issuing domestic debt is
highest when a firm is deficit credit and when FTC limitations least reduce the benefit of domestic
deductions. Altshuler and Mintz (1995) show that use of foreign debt increaseswith the proportion of foreign
assets and with J,.

A related prediction isthat firms shift away from debt financing when interest is allocated abroad.
Collinsand Shackelford (1992) show that firmsincreasetheir use of preferred stock when domestic interest
alocation is unfavorable. Froot and Hines (1995) point out that, unlike interest, lease payments are not
allocable, and show that excess credit firms rely more heavily on leasing.

Multinationals should arrange for foreign subsidiaries to make (external or internal) interest or
royalty payments when the foreign tax rate is high. When the firm is excess credit, it can be attractive to
financethe subsidiary with internal debt rather than equity. Theinterest paymentsfrom the subsidiary to the
parent are usually tax deductible on the subsidiary’s foreign tax return thereby reducing foreign taxes. In
addition, theinterest paymentsincrease foreign sourceincome from the perspective of the U.S. government,
thereby increasing allowable FTCs. Examining a cross-section of countrieswith differing foreign tax rates,
Desai (1997) indicates that the net internal debt infusion into foreign subsidiaries increases with Jg,.
Similarly, Newberry and Dhaliwahl (2000) find that the propensity to issue bonds in foreign markets
increasesin Jg,. Hines (1995) demonstrates that royalty payments increase when they are a cheaper form
of repatriation than are dividends. Finally, Grubert (1998) finds that an increase in the price of one form of
remittance does not reduce total payments. Firms hold the total constant and substitute between different
forms of remittance, such as dividends, interest, or royalties.

| am not aware of any research that investigates whether firms with accumulated foreign tax credits
rely on relatively little domestic debt. Further, other than Altshuler and Mintz (1995), the research cited in
this section uses very general specifications to test for foreign tax incentives or the effects of interest
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alocation. For example, separate terms indicating excess credit status, Jg,, or the ratio of foreign to
worldwide assets are often used, rather than interacting the variables in the manner suggested by the
comparative staticsin Table 3. Finally, little research investigates some of the sharper predictions (such as
no tax incentive to use internal debt for deficit credit firms). To the extent that data are available, thereis
room to perform important research in the area of international tax.

2.3 Other Predictions and Evidence About Multinational Tax Incentives

Interest allocation can be avoided altogether if the domestic borrowing is performed by adomestic
subsidiary that islessthen 80% owned by the parent (although this subsidiary must allocate interest on its
own books). | am unaware of any systematic research investigating thisissue. Scholes et al. (2002) present
an example describing how Ford Motor Co. implemented this strategy.

Besides directly altering where and whether it issues debt, there are many related mechanisms by
which afirm might respond to multinational tax law. A company might alter its transfer prices (the prices
at which goods and services are transferred between rel ated entities) to shift income from the high-tax to the
low-tax affiliate. Though transfer prices are supposed to be* arms-length prices’, therules are vague enough
to allow wiggle-room. Properly designed, transfer pricing allows for tax-free dividend repatriation.
Consistent with this means of reducing overall taxes, Lall (1973) findsthat multinational firms overinvoice
their low-tax Columbian subsidiaries. Mills and Newberry (2000) find that shifting income to foreign
operations increases in the difference between the U.S. tax rate and the global tax rate. Alternatively,
multinational firms can use “triangle schemes’ in which one subsidiary is capitalized by or invested in by
another affiliate subsidiary (Altshuler and Grubert (2000)). These schemes allow firms to optimally mix
remittancesfrom high- andlow-tax subsidiariesinwaysthat reduce domestic taxesonforeign sourceincome.

More generaly, firms can time dividend repatriation to coincide with low overall tax cost to the
parent and subsidiary. In particular, deficit credit firms owe U.S. tax when they repatriate dividends, so they
have incentive to delay repatriation. In contrast, excess credit firms often do not owe additional tax upon
repatriation. Taking debt versus equity choices as given, Hines and Hubbard (1990) find that excess credit
firms repatriate more than do deficit credit firms, and that repatriation by deficit credit firmsisinversely
related to the tax cost of doing so. Altshuler and Newlon (1993) show that most repatriated dividends are
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“cross-credited”; that is, the parent firm simultaneously receives paymentsfrom both high- and low-foreign-

tax subsidiaries, and can usethe extracreditsfrom one sourceto offset potential domestic taxesfromanother.

3. Taxes and Payout Poalicy

This section focuses on how taxes affect dividend policy. For broader reviews of dividend policy,
see Allen and Michaely (1995, 2001) and Poterba (2001). Oneinteresting thing about dividend tax research
isthat itiscentered on personal tax considerations, thevery issuethat capital structureresearch oftenignores
or handles crudely (see Section 1).

M odern dividend research beganwith Lintner’ s(1956) field interviewswith 28 firms. Lintner found
that dividends are stable, appear to adjust towards an earnings-payout target, and are rarely reduced even if
funds are needed for investment. Miller and Modiglinani (1961) laid the theoretical foundation of dividend
research and concluded that dividend policy isirrelevant in africtionlessworld with perfect capital markets.
Research since that time has explored how market imperfections create an environment in which dividend
policy may matter. In particular, if at the margin dividends are taxed more heavily than are capital gains,
firms have an incentive to return equity capital viasharerepurchasesrather than dividends. In contrast to the
regular payments (and tax liability) of dividend payments, repurchases allow investorsto timetheir income
and tax streams.

Based on this implication, academics have long advised that equity capital be returned via share
repurchases. For decades, corporationsapparently ignored thisadvice, until themid-1980swhen repurchases
first grew to 20-30% of corporate earnings. Repurchase activity continued to increase, and in 1998 aggregate
share repurchases were larger than aggregate dividend payout for the first time (Grullon and Michaely
(2000)). Moreover, Famaand French (2000) notethat, dueto theformation of thousands of new, no-dividend
firms in the 1990s, the portion of firms paying dividends declined to less than one-in five NY SE and
NASDAQ firms (in comparison to nearly two-thirds in the 1960s and 1970s).

McDonald (2001) linksrepurchaseactivity tointerest deductions. He pointsout that many companies
write puts on their shares as part of arepurchase program. The corporation experiences a cash inflow today
when it writes the put, and an outflow in the future when it repurchases the share. This transaction can be
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replicated by borrowing today to purchase the share on the open market and repaying the loan in the future.
The one differenceisthat there are no tax effectswhen afirm writes a put on its own shares, whilethefirm
receives atax deduction with the synthetic put. McDonald argues that any option activity the corporation
undertakes that involvesimplicit borrowing (lending) istax disadvantaged (advantaged) relative to actually
borrowing as part of asynthetic option strategy. Thefact that many firmswrite putsor purchasecallsontheir
own shares implies that many firms bypass potential interest deductions. This finding is consistent with
Graham'’s (2000) conclusion that many firms appear conservative in their pursuit of interest deductions.

| continue by reviewing research about dividend clienteles. Then, | examine how dividend policy
affects share prices, in terms of dividend-paying shares requiring alarger return and affecting ex-dividend
day stock returns. This evidence isinformative about the personal tax advantage of equity (relative to debt)
and also about whether investor’ s prefer capital gains over dividends. The section endswith areview of the
effect of dividends on firm value.

Dividend clienteles: Miller and Modigliani (1961) suggest that firmsthat pay (do not pay) substantial

dividends might attract clienteles of low (high) tax-rate investors. If there are costs to switching clienteles,
thismight lead to stable dividend policy at any particular firm, to meet the tax preferences of its investors.
Moreover, if thissame clientele ownsthe firm’ sdebt, it affectsthe magnitude of the personal tax penalty the
firm experiences when it issues debt. Absent costs of switching clienteles, however, Allen and Michaely
(1995) show by examplethat firm valueis not affected by dividend policy if the marginal price-setter inthe
economy is tax-free.

Blume, Crocket, and Friend (1974), Petit (1977), and Chaplinsky and Seyhun (1987) provide weak
evidence that dividend yield on investor shareholdings is negatively correlated with personal tax rates;
Lewellen, Stanley, Lease, and Schlarbaum (1978) find no such evidence. However, these studies have poor
measuresfor tax, risk, and wealth effectsand therefore are hard to interpret. Auerbach (1983) finds evidence
that the dividend-price ratio isthe only firm characteristic that explainsthe relative tax advantage of capital
gains. Sholz (1992) uses a sophisticated measure of the tax preference of dividends over capital gains,

controls for household wealth, and indirectly controls for risk. Sholz finds a negative relation between the
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dividend yield on an investor’s stock holdings and the rel ative taxation of dividends.*

Strickland (1996) finds that mutual funds and money managers hold low-dividend yield portfolios
of stock, while untaxed institutions such as pension funds show no preference.”® Dhaliwal, Erickson, and
Trezevant (1999) find that the percentage of shares owned by institutional investorsincreases by about 600
basis pointsin the year after afirminitiates paying a dividend.?* Pérez-Gonzél ez (2000) classifies firms by
whether their largest shareholder isan individual or an institution and finds that the former pay 30% fewer
dividendsthan the latter. He a so finds that when tax reform increases (decreases) the taxation of dividends
relative to capital gains, firms with individuals as their largest shareholder decrease (increase) dividend
payout. Poterba and Summers (1985) find asimilar result for aggregate dividend behavior in the U.K. from
1950-1983.

Allen and Michaely (1995) point out that the volume of trades around ex-day provides evidence
about whether clienteles are static (in the sense that trading only occurs between investorsin the same tax
bracket, who always hold stocks with the same dividend characteristics) or dynamic (in which case there
might be advantages to trade among differentially-taxed investors, potentially involving dividend-capture
or arbitrage by low-dividend-tax investors). In the static case, there should be no abnormal volume because
thereareno abnormal advantagestotradeon the ex-day. Grundy (1985), L akonoshok and V ermael en (1986),
and Michaely and Vila (1995) find evidence of abnormal trading volume on the ex-day, which is consistent
with dynamic tax-related trading on the ex-day. However, Koski and Michaely (2000) find that abnormal
volume can be quite large on ex-days due to non-tax activity. In their case, Japanese insurance companies
captured dividendsfor regulatory reasons, using nonstandard settlement proceduresthat allowed themto buy

just before and sell just after ex-day.

Allen and Michaely (2001) show that the portion of dividend disbursements received by individual
investors has declined from about 60% in the 1980s to one-third in the 1990s.

2see Del Guercio (1996) and Brav and Heaton (1997) for evidence that institutional investors favor high-
dividend stocks for nontax reasons like prudent-man regulations.

Zn addition to relatively low dividend taxation for institutions (relative to individuals), Allen, Bernardo,
and Welch (2000) assume that institutions have great incentive to become informed about corporate activities
(because of their large stake and perhaps to monitor). Allen et al. model a situation in which high-quality firms use
dividends to signal their favorable prospects by attracting a clientele of institutional investors.
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Dividend yield and stock returns: Assuming that dividends aretaxed at ahigher rate than are capital

gains, Brennan's (1970) CAPM implies that stocks with higher dividend payments should have a higher
return than stocks with return based primarily on capital gains. Black and Scholes (1974) do not support this
implication because the dividend-yield variabl e they add to the market model is not significant. In contrast,
Litzenberger and Ramaswamy (1979) find a significant, positive dividend-yield coefficient. Kalay and
Michaely (2000) emphasize that Brennan’s (1970) implication should show up in cross-sectional (because
of cross-firm variation in dividend-payout) long-run returns (i.e., returns for stocks held long enough to
qualify for capital gainstreatment). They point out that Litzenberger and Ramaswamy (1979) use monthly
returns, and allowing high-dividend yield firms to be considered zero-dividend in non-dividend months.
Kalay and Michaely (2000) do not find cross-sectional or long-run return evidencethat high-dividend stocks
earn a tax premium. Kalay and Michaely’s findings imply that the effect identified by Litzenberger and
Ramaswamy occurs for short-run returns, perhaps only during the ex-day week.

Dividends and firm value: The most common way to determine whether dividends and taxes affect

firmvalueisto regresslong-run or ex-day returnson dividend variables (asjust described). Famaand French
(1998) follow another approach by regressing (changesin) firm value on (changesin) dividends and “firm
valueif no dividends’ (analogousto Equation (2)). If personal taxes reduce the value of dividends, and one
could design aclean statistical experiment that isolatestax effects, there should be anegative coefficient on
the dividend variable in this specification. In contrast, Fama and French (1998) find a positive coefficient,
which probably occurs because either their proxy for “firm value if no dividends’ is measured with error
and/or non-tax effects overwhelm the tax influence of dividends. For example, if firms use dividends to
signal quality, dividend payments might be positively correlated with firmvalue. Or, if dividends are priced
by tax-free investors, one would not expect anegative influence of dividendson firmvalue. Thisisthe only
study of which | am awarethat directly regressesfirm value on dividend variablesin an attempt to determine
the tax effect of dividends.

Ex-day returns: The reduction in stock price that occurs when stocks go ex-dividend provides an
opportunity to examine the effects of personal taxation and dividend clienteles on share value. If dividends
are not taxed and markets are perfect, paying a $1 dividend should lead to a $1 reduction in stock price. If
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equity istaxed and markets are otherwise perfect, Elton and Gruber (1970) show that the ratio of the price
reduction to dividend payment equal's (1-J yigends)/ (1-J capita gains) - EItON and Gruber find that thisratiowas 0.78
on average in the 1960s, which they interpret to imply that dividends are priced at a 22% disadvantage
relative to capital gains.?? Moreover, the ratio ranges from 0.70 (for the lowest dividend-yield decile of
stocks) to 1.18 (for the highest decile), which is consistent with the highest (lowest) tax-rate investors
purchasing the lowest (highest) dividend-yield stocks. On the surface, the Elton and Gruber evidence is
consistent with personal taxes affecting stock prices via dividend payout and dividend clienteles. Their
findings are strengthened by Barclay’s (1987) evidence that the ratio of price decline to dividend payment
was 1.0 in the early 1900s, before the advent of personal income taxes.

Thereareseveral complicationsrelated tointerpreting the ex-day phenomenon. Kalay (1982) points
out that absent transactions costs, arbitrage by tax-free investors should push theratio to 1.0. Kalay argues
that transactions costsaretoo large for individual investorsto bethe marginal price-settersbut instead zero-
tax-rateinstitutionsmight fulfill that role at ex-day. Kalay’ sfindings suggest that inferring tax ratesfrom ex-
day returnsis complicated by transactions costs and the effect of institutional traders; however, Kalay does
not explain why the meanratio differsfrom 1.0. Michaely (1991) notes another complication of interpreting
the Elton and Gruber ratio. Michaely findsthat the mean ratio equal s approximately 1.0 in both 1986 (when
capital gainstax rateswere much lower than dividend tax ratesfor weal thy individual investors) andin 1987-
88 (when statutory dividend and capital gainstax rateswere nearly equal), and isrelatively invariant across
dividend yield deciles during these years. Michaely’ sevidenceisnot consistent with retail investor taxation
affecting stock prices, suggesting that prices might be set by ingtitutional investors.?

Bali and Hite (1998) argue that discrete stock priceslead to patterns consistent with those observed
by Elton and Gruber (1970). Suppose a $0.20 dividend is paid and, during the era when stock prices were

divisible by one-eighth, the stock price drops by the largest increment less than the dividend: $0.125. This

#Rather than using averages, Boyd and Jagannathan (1994) regress price drop on dividend payment and
find a dope coefficient of one and a negative intercept. They interpret the negative intercept as a measure of
transactions costs.

ZThis discussion ignores the effect of risk (see Michaely and Vila (1995)) and transactions costs (see
Michaely and Vila (1996) and Michaely, Vila, and Wang (1997)) on ex-day behavior.
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implies aratio of price reduction to dividend paid of 0.625, which occurs in the absence of personal tax
effects. Moreover, this effect is strongest for low dividend stocks. Bali and Hite's (1998) argument might
explain some of the observed ex-day phenomenon, however, it does not explain the abnormal volume on the
ex day (Michaely and Vila (1995)).

Frank and Jaganathan (1998) argue that dividends are a nuisance, and that market makers are well-
situated to handle the collection and reinvestment of dividends. Therefore, investors unload the stock cum-
dividend to market makers, who are compensated for handling the dividend by the dividend itself. Thisis
especialy true for low-dividend stocks, for which the hassle remains the same but for which the reward for
handling the dividend issmallest. Theimplicationisthat prices should fall by lessthan the dividend amount
due to supply and demand on the ex-date. They find evidence consistent with their arguments on the Hong
Kong exchange, where the average price drop during 1980-1993 is half the average dividend, even though
dividendsand capital gainsarenot taxed at the personal level. Kadapakkam (2000) strengthensthisargument
by showing that when the hassle of handling dividends (i.e., cumbersome physical settlement procedures)
was greatly reduced after the advent of electronic settlement, the ratio of price change to dividend in Hong
Kong became indistinguishable from 1.0.

In the face of these qualifications, the Elton and Gruber evidence of the effects of personal taxesis
hard tointerpret. Green and Rydgvist (1999), however, provide convincing evidence of personal taxesbeing
impounded into asset prices. Swedishlottery bondsaretaxed like common stock with tax-freedividends(i.e.,
the coupon is tax-free and capital gains are taxed). Therefore, one would expect prices to be bid up cum-
coupon (as high-tax rate investors purchase the bonds) and drop after the coupon is paid, with the drop
leading to a capital 1oss deduction, which reduces taxes proportional to the capital gains rate. Because the
coupon is tax-free, the ratio of price drop to coupon should be greater than 1.0, reflecting the personal tax
advantage of the coupon. Moreover, regulations prohibit coupon capture or arbitrage of the type that might
be expected to force the ratio to 1.0, and unlike the case of stock dividends, frictions or price discreteness
work in the opposite direction of the proposed tax effect. Green and Rydqvist (1999) find that the ratio of
price drop to coupon averages 1.30 for Swedish lottery bonds, implying that the relative tax-advantage of
coupons relative to capital gainsis impounded into bond prices. They also find that this implicit tax rate
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declinesastax reform reduced thetop statutory personal tax rate during the 1980sand 1990s. Florentsen and
Rydqvist (2001) find that the ratio averages about 1.46 for similar lottery bonds in Denmark.

Finally, McDonald (2002) examines ex-day behavior in Germany, where atax credit for corporate
taxes paid on the income that generated the dividends was attached to most dividend payments (until this
feature was repealed in October 2000). Thistax credit meansthat dividends provide German investorswith
morevaluethan just the cash dividend received. McDonald showsthat tax considerationsimply that a1l DM
dividend payment should lead to astock pricereduction of 1.43 DM. In hisempirical work, McDonald finds
that the average price drop is 1.26 DM, indicating that about 60% of the dividend tax credit is impounded
in the ex-day price drop. He also finds that 55% (35%) of the tax credit is reflected in futures (options)
prices. Finally, McDonald demonstrates that there is abnormal volume for the six days leading up to and
including the ex-day, and that abnormal volume increases in the dividend yield. This is consistent with
foreigners, who do not enjoy the German tax credit, selling the stock cum-dividend just before ex-day.

Overall, some of the ex-day papers provide clear evidence that personal taxes affect asset prices
when dividends are paid.* In other papers the evidence is ambiguous about tax effectsin the sense that the
papers introduce non-tax explanations for abnormal ex-day returns. If these alternative hypotheses
completely explain ex-day returns, then in these circumstances personal taxes are not impounded into stock
prices, perhaps because the marginal investor is tax-free. (However, even in cases where tax rates do not
appear to affect stock returns directly, taxes might still affect financial markets if they cause increased
volume.) The ex-day findings have implications for capital structure research. If the marginal investor in
equitiesistax-free but the debt price-setter isnot, then the personal tax penalty to using debt might be quite
large. If themarginal investor in equitiesand debt istax-free, thereisno personal tax penalty associated with
debt financing. Finaly, if the marginal-price-setter for equitiesistaxable and histax rateisimpounded into
stock returns, this reduces the personal tax penalty on debt relative to the Miller (1977) scenario. As
mentioned above, understanding the tax characteristics of the marginal price-setter(s) in various securities

is an important issue for future research.

21t a$1 dividend payment reduces stock prices by less than $1 due to investors taxes on dividends, thisis
direct evidence against the “new view” mentioned in the “personal taxes and stock prices’ portion of Section 1.3.
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4. Taxes, Organizational Form, and Cor porate Restructuring
4.1 Corporation Versus Partnership Form

When an entity operatesasacommon “C Corporation,” revenuesreturned to investors as equity are
taxed at both thefirm and investor levels. Thefirmlevel taxation isat the corporate income tax rate, and the
investor taxation is at the personal equity tax rate. The equity rate is often relatively low because equity
income can be deferred or taxed at the relatively low capital gains rate. In contrast, partnership incomeis
passed-through and taxed only at the investor level, at ordinary income tax rates. The tax burden is often
disadvantageous to corporate form. For example, at current maximum statutory federal tax rates (Figure 1),
aninvestor would receive $0.604 in partnershipincome; in contrast, corporate equity paymentswould return
only approximately $0.52 (assuming equity is taxed at a 20% capital gains tax rate). There are, however,
nontax benefits to corporate form that outweigh the tax costs for many firms. Gordon and MacKie-Mason
(1994) argue that these nontax benefits are large, annually equaling about 4% of equity value. See Scholes
et al. (2002) and Gordon and MacKie-Mason (1997) for detail s about nontax costs and benefits of corporate
form. See Shelley, Omer, and Atwood (1998) for discussion of the costs and benefits of partnership form.

Research centered on tax reforms has linked taxes with organizational form. The Tax Reform Act
of 1986 (TRAB86) set corporate tax rates above personal income tax rates, and also equalized capital gains
and ordinary tax rates; these changes made partnershipsattractive by greatly increasing the tax disadvantage
to operating as a corporation. Scholes et a. (2002) point out that there was a huge increase in formation of
S-corporations (which aretaxed as partnerships) following TRA86. Gordon and MacKie-Mason (1997) show
that the increased corporate tax disadvantage resulted in areduction in the portion of aggregate profits paid
via (and assets held in) corporate form; however, the economic importance of this reduction was modest.
Finally, Guenther (1992) investigates how corporations responded to the 1981 Economic Recovery Tax Act
reduction in personal income tax rates, which increased the tax disadvantage for corporations. Hefindsthat
firms altered policies that contribute to the corporate double taxation of equity payouts: firms reduced
dividends and instead returned capital by increasing the use of debt, share repurchases, and paymentsin
mergers (which are often taxed as capital gains).

Ayers, Cloyd, and Robinson (1996) study small firms and find that entities choose to operate as S-
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corps, rather than C-corps, when they experience losses in their early years of operation. These losses can
immediately be passed through to S-corp investors, while C-corps must carry losses forward to offset future
corporate income. The experiment of studying small firms is especially telling because small firms can
generally choosebetween S- or C-corpformwithlittle differencein cost or nontax considerations; therefore,
the choice highlights tax incentives. Interpreting this result as strong tax evidence is somewhat clouded,
however, because Ayerset al. do not find that the choi ce between C-corp and propri etorship/partnership form
is affected by tax losses (though nontax considerations can affect this choice). Erickson and Wang (2002)
argue that S-corps can be sold for more than C-corps because of favorable tax treatment. Finally, Hodder,
McAnally, and Weaver (2001) conclude that banks convert to S-corp status to eliminate double taxation of
dividends and to reduce the onerous burden of the AMT.

Research investigating organizational form choices using micro firm- and owner-specific tax
information would be helpful. Such papers would most likely require accessing confidential tax returns.
4.2 Mergers, Acquisitions, and Restructurings

Tax incentives can affect the purchase and sale of physical assets. Scholes and Wolfson (1990)
describetax incentivesthat encouraged merger and acquisition activity intheearly 1980s(following the 1981
tax act) and discouraged these activities after TRA86. They provide aggregate evidence that M& A activity
surged in the early 1980s, and declined in 1987, consistent with tax incentives. See Scholeset al. (2002) for
details of how acquisitions vary along the tax dimension depending on whether the deal involves C- or S
corporations, subsidiaries, spin-offs, carve-outs, etc.

A collection of papersinvestigate whether seller or buyer tax characteristics affect the structure of
deals. Alford and Berger (1998) show that firms trade-off tax and nontax considerations when choosing
between spinoffsand asset sales. Spinoffsare preferred by high tax rate firmswhen they are shedding assets
that lead to ataxable gain because spinoffs can be structured to avoid taxes to both the seller and buyer. In
contrast, all else equal, sales are preferred when the transaction results in a loss because this loss can be
deducted against corporateincome. Alford and Berger use estimated tax benefits asameans of determining
the size and nature of hontax costs and argue that adverse selection, moral hazard, and agency costs can all
affect whether firms pursue tax benefits. Erickson (1998) also demonstrates that the structure of dealsis
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affected by tax concerns. He showsthat the probability that asaleis structured asa*taxable deal”, financed
with tax-deductible debt, increaseswith the acquirer’ stax rate; however, hefinds no evidence that seller tax
characteristics affect deal structure. Erickson and Wang (2000) find that the price of subsidiary sales can be
affected by tax considerations. These authors show that premiums (and seller abnormal stock returns)
increase when the saleis structured so that thereis a step-up in subsidiary basis, so that the acquiring firm
receives additional depreciation tax benefits. Thus, contrary to a Modigliani and Miller prefect markets
prediction, tax considerations affect both the pricing and structure of asset sales.

While taxes appear to affect the structure and price of some deals, the tax-minimizing form is not
always selected. Hand and Skantz (1998) argue that issuing new shares in equity carve-outs can avoid tax
liabilitiesthat occur when afirmissues secondary shares (at aprice abovethe firm’ stax basisin the shares).
The authors determine that, relative to issuing new shares, secondary carve-outs increase tax liabilities by
an amount equal to 11% of the carve-out | PO proceeds. Hand and Skantz are not able to identify benefits
associated with secondary carve-outs that are large enough to offset the increased tax payment. Maydew,
Schipper, and Vincent (1999) find that incremental taxesincurred when firms perform taxable sales (rather
than tax-free spinoffs) amount to 8% of the value of divested assets. The authors arguethat firmsincur these
tax costs 1) because they are smaller than the financial reporting benefits (e.g., larger financial statement
earnings), and 2) when selling firms are cash-constrained (sales provide a cash inflow; swaps do not).

Kaplan (1989) and others have investigated tax benefitsin leveraged buyouts. LBOs provide large
interest tax deductions and also can provide an opportunity for asset value to be stepped up to market value.
Notethat thetax benefit of $1 of interest does not necessarily equal thetop statutory tax rate. The net benefit
islessthan thetop rateif all of the LBO interest expense can not be deducted in the current year, if thereis
apersonal tax penalty on interest income, or if there are nontax costs to debt. If he assumes that the net tax
benefit of $1 of interest is $0.15 and that LBO debt isretired in eight years, Kaplan estimates that the tax
benefit of interest deductions equals 21% of the premium paid to target shareholders. Graham (2000)
accounts for the declining marginal benefit of incremental interest deductions and estimates that the gross
tax benefit of debt equaled approximately one-fourth of firm value in the mid-1980s RJR Nabisco and
Safeway LBOs. Finally, Kaplan estimates that among firms electing to step up asset value, the incremental
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depreciation tax benefit equaled 28% of the premium.
4.3 R& D Partnerships

Leasing allows a low-tax-rate firm to “sell” tax deductions to high-tax-rate lessors. Analogously,
research and development limited partnerships (RDLPs) allow low-tax firmsto sell start-up costsand losses
to high-tax-rate investing partners. Shevlin (1987) investigates whether firms that perform R&D via
partnershipshavelower tax ratesthan firmsthat do R& D in-house. Two notablefeaturesof Shevlin’scareful
experimental design are his use of simulated tax rates, and his specification of many explanatory variables
in“as-if” form(i.e., defining right-hand-sidevariablesfor all firmsasif they funded R& D in-house, to avoid
the endogenous choice of in-house versus RDL P possibly affecting thevariables’ values). Shevlin findsthat
tax rates exert asignificant, negative influence on the probability of choosing an RDLP in two out of three
as-if regressions. Using an NOL dummy to measuretax incentives, Beatty, Berger, and Magliolo (1995) find
that low-tax firmsare morelikely to finance R& D viaafinancing organi zation both before and after TRAS86.

The Research and Experimentation Tax Credit has also influenced corporate R& D spending. In his
economically-weighted regressions, Berger (1993) finds a positive market reaction to announcements
affirming the tax credit. His regression coefficients indicate that three-fourths of the benefit of the credit
accrues to shareholders, with the remaining one-fourth increasing product price and therefore flowing to
employees or suppliers. Thislatter finding implies that the tax credit creates an implicit tax in the form of
higher pricesfor tax-favored R& D activity and that thisimplicit tax offsetssome of theintended benefit from
the credit (in other words, some of the R&D tax credit is passed aong in the form of higher prices to
suppliers of R&D inputs). Berger also detects a hegative market reaction among firms that do not use the
credit themselves but compete with firms that do. Swenson (1992) finds evidence consistent with low-tax-
rate firms pursuing firm-specific R& D tax credits less aggressively than high-tax-rate firms.

Overall, this research indicates that tax considerations affect the structure and pricing of research
and development activity in the United States. The cited papersinvestigate R& D spending associated with
pre-TRAB8G tax rules. | am unaware of any similar research that investigates the influence of the tax credit
on R& D activity based on post-TRAS86 rules (under which the credit is based on the R& D-to-sales ratio,
rather than on nominal R& D spending). Moreover, the R& D tax credit hastemporarily expired several times
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since 1986. It would be interesting to know whether these expirations have affected real R& D activity.

5. Taxes and Compensation Policy

Scholeset al. (2002) arguethat to understand tax implications, one needsto consider tax and nontax
features for all parties involved in atransaction. This viewpoint is particularly helpful when considering
compensation policy, interms of considering tax implicationsfor both the employer and employee, and also
in terms of separating out taxation and incentive effects. In this section, | focus on an issue of interest to
financeresearchers. employee compensation involving incentive stock option (1SO) and nonqualified option
(NQO) plans. (ISOs are a'so called qualified stock options.) These two forms of incentive pay are similar
in most ways other than tax treatment.

ISOs and NQOs are usually granted with an expiration date five to ten years hence and an exercise
price equal to the stock price on the day of the grant. Like any option, the employee receives ashare of stock
upon exercise, which provides a pre-tax benefit equal to the amount by which the stock price exceeds the
exercise price.”® With ISOs, the firm never gets atax deduction, and the employee pays capital gainstax on
the amount the share price exceeds the grant price when the share of stock is eventually sold (assuming that
the option is exercised at least 12 months after grant and that the share of stock is sold at least 12 months
after exercise). With NQOs, on the exercise date the firm gets a deduction equal to the amount by which the
price upon exercise exceeds the grant price, and the employee pays ordinary income taxes on this same
amount. When the share of stock is eventually sold (assuming that the shareis sold at least 12 months after
exercise), the employee pays capital gains tax on the amount the sale price exceeds the price at exercise.

The tax trade-off between 1SOs and NQOs amounts to comparing the relatively light burden of
capital gainstax treatment for | SOsto the net NQO benefit (i.e., the NQO corporate deduction less the cost
to the employee of paying taxes sooner and at a higher rate with NQOs). When the corporation is taxed at

ahigher ratethan the employeeon ordinary income, NQOsoften minimizethe“ al parties’ taxation of option

®stock appreciation rights are similar except the net benefit is paid in cash, not shares of stock. With SARSs,
the employee paystax at ordinary personal tax rates on the cash benefit when it is paid, and the firm
contemporaneously deducts the same.

52



compensation. 1SOs are generally preferred if the corporation has alow tax rate relative to its employees.
Several papersinvestigate whether corporate and empl oyeetax status affect the choice between SO
and NQO option plans. Austin, Gaver, and Gaver (1998) assume that all executives are taxed at the highest
statutory rate and investigate whether high tax rate firms use NQOs. They use five different variables to
measure the corporate tax rate and find that none of them are statistically related to the form of option plan.
This conclusion is generally consistent with the finding by Madeo and Omer (1994) that low- rather than
high-tax-rate firms switched from 1SOs to NQOs following the 1969 Tax Act, opposite the tax prediction.
Hall and Liebman (2000) examine CEO compensation. They assumethat all firms are subject to the
top statutory tax rate and find some evidence that the use of options increased as the corporate tax rate
declined from the 1970sto the 1980s. Thisis consistent with atax prediction that the tax benefit of options
declineswiththe corporatetax rate because of theforgone opportunity to deduct salary expenseimmediately.
However, when they allow for cross-sectional differencesin tax rates, thisresult weakens. Moreover, when
they also add annual dummies(to control for thefact that their first result might occur because the reduction
in statutory corporate tax rates proxies for a nontax factor), their tax coefficient becomes insignificant.
In contrast, Core and Guay (2001) examine stock-option plansfor employees other than thetop five
executives. Non-executiveshol d two-thirdsof outstanding compensation options, on average. Coreand Guay
find that high tax rate firms grant fewer options, consistent with the tax prediction outlined above; they do
not find evidence that low-tax rate firms grant more options. Finaly, Klassen and Mawani (2000) note that
option compensation is not deductible for Canadian corporations and find that the use of options decreases
with the corporate marginal tax rate. Thisis consistent with the tax incentive to use options declining with
the opportunity cost of forgoing salary expense deductions.
Consistent with personal tax incentives, Huddart (1998) findsthat someemployeesaccel erated NQO
option exercisein 1992, prior to the anticipated 1993 increasein upper income personal tax rates (from 31%

to 39.6%); however, he concludes that only one-in-five employees took this action, indicating that nontax

%Hall and Liebman (2000) find evidence of a small reduction in salaries in response to the 1993 tax rule
that eliminates the deductibility of salary in excess of $1 million; however, they conclude that the salary reduction
has been more than offset by increases in option pay. (ISO/NQO pay is not included under the cap on salary
deductibility because these plans qualify for the “performance related” exemption.)
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factors more than offset personal tax incentives in many situations. Gool sbee (1999) findsthat in aggregate
an abnormally large number of options were exercised in 1992, prior to the tax increase. Hall and Liebman
(2000) note that Gool sbee defines abnormal based on alinear trend in exercise activity. When they instead
consider the number of vested options and recent changesin stock prices, Hall and Liebman do not find that
employeesaccel erated options exercisein anticipation the personal tax rateincrease; nor do they find adelay
in exercise in anticipation of personal tax rate reductions in the 1981 and 1986 tax acts.

Matsunga, Shevlin, and Shores (1992) conclude that tax factors affect the disqualification of 1SOs.
AnISOplanisdisqualified (i.e., treated asan NQO plan for tax purposes) if an employee sellsher stock less
than 12 months after exercising incentive stock options. A company might want to disqualify an 1SO plan
to receive the corporate deduction associated with NQOs if the corporate tax rate increases relative to the
personal tax rate and/or if the ordinary personal rate fallsrelative to the capital gainstax rate, both of which
happened after the 1986 tax reform. Matsungaet a. perform acareful “al parties’ tax analysisand conclude
that firms with the largest net benefit of disqualification were the firms most likely to disqualify.

Overall, thereisonly modest evidencethat taxesare adriving factor affecting corporate or employee
compensation decisions. Thisis perhaps surprising because popular press accounts indicate that the size of
the corporate deduction provided by NQOs is huge, completely eliminating corporate taxes for many large,
profitable firms in the late 1990s (e.g., NY Times, June 13, 2000). It is possible that one reason for the
preponderance of “non-results’ isthat most papers do not consider how compensation deductions interact
with the overall pursuit of corporate tax deductions, and in this sense do not consider “all parties.” For
example, the expectation of future compensation deductions might displace interest deductions, and this
could explain why firms appear to use debt conservatively (as discussed in Section 1.4).%

New evidence about opti on compensati on tax deductions:? Financial statement footnoteinformation

2"Mozes and Raymer (2000) argue that a firm can hedge employee stock options by issuing debt and
repurchasing shares. This resultsin atax deduction for the company that reduces the cost of stock option plans.
Mozes and Raymer find empirically that employee stock option activity is positively related to share repurchases and
leverage increases.

) thank Bob McDonald for making me aware of the corporate tax deductibility of employee stock options.
Contemporaneous to this paper, Hanlon and Shevlin (2001) present evidence about options deductions for NASDAQ
100 firms. Hanlon and Shevlin provide an excellent summary of the accounting issues related to options deductions.
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can help us understand whether the magnitude of option compensation deductions is sufficient to affect
overall corporate tax planning and also to determine whether these deductions are inversely correlated with
interest deductions (and therefore might explain why some firms use little debt). | gather information on the
exerciseand grant pricesfor all optionsexercised from 1996 to 1998 by employeesof Fortune 500 firms (see
Table 5). Assuming that all of the options are nonqualified implies that the corporate options deduction
equals the difference between the exercise and grant prices of the exercised options. Note that these
deductionsappear ontax returns and reduce taxes owed to the government; they do not appear asadeduction
on financial statements®, nor are they collected by Compustat. One could multiply these deductions by J..
to estimate their tax value.

The average (median) Fortune 500 firm had $85 ($16) million of annual deductions resulting from
employees exercising stock options during 1996-1998 (Panel A of Table5). These numbers are skewed: the
firmat the 90" (95") percentilehad $185 ($379) millionin deductions. Asapercentage of financial statement
tax expense, the deductions average 50%. As a percentage of the amount of interest it would take to lever
afirm up until there are declining benefits associated with incremental deductions (i.e., levering up to the
kink in the Graham (2000) benefit function), the option deductions average 49%. Panel B of Table 5 shows
the numbers for some specific firms. In the years shown in the table, option deductions are larger than
interest deductionsfor Dell Computer, Intel, Dollar General Corporation, General Motors, and Circuit City.
Moreover, options deductions are larger than tax expense for Intel, GM, and Circuit City.

Overall, the magnitude of the compensation deductions are large for some firms; however, they are
moderate for many companies and therefore do not appear to provide the final answer to the puzzle of why
somefirmsappear to beunderlevered. Nonethel ess, Panel C of Table5 reveal sthat compensation deductions
appear to substitute for interest deductions, and so at least partially address the puzzle. The Pearson
(Spearman) correlation coefficient between the magnitude of option deductions and the degree to which a

firm appears to be underlevered (as measured by amount of interest it would take to lever up to thekink in

20Option deductions do not reduce financial statement tax expense because the deductions are not treated as
a permanent expense. Instead, the deductions are added to stockholders equity.
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the benefit function) is 0.33 (0.46).*

Evenif optionsdeductionsdo not entirely solvethe underleverage puzzle, thisanalysis suggeststhat
perhaps there are other deductions (that do not appear on financial statements) that might substitute for
interest deductions. One* secretive” source of such deductionsistax shelters, towhich | turnnext. Ingenera,
it would be helpful if future research quantifiesthe magnitude of deductionsthat are not commonly included

in financial statement-based research.

6. Tax Shelters

Tax shelters offer ameans of reducing taxes that may displace traditional sources of corporate tax
deductions. Threecommon characteristicsof sheltersarethat they reducetax liability without greatly altering
financial statement information, they are shrouded in secrecy, and they are often shut down once detected
by the Treasury. Tax shelters can take many different forms, and the current “hot product” is aways
evolving. They usually exploit glitches in the tax system such as asymmetric domestic and foreign tax
treatment or a situation in which income is allocated beyond economic income. In the short-run, before
detection, shelters can create a money pump, with benefits far exceeding transactions costs and the
probability-weighted cost of audit/detection. One could imaginealong-run equilibriuminwhich the benefits
of shelters are competed away or greatly reduced but, as a class, their secretive nature and the proliferation
of new products appears to make “ short-run” benefits continue unabated for those who participate.

One type of shelter, the high-basis low-value variety, involves a zero-tax foreign investor and a
taxable domestic corporation both participating in adeal. The zero-tax investor is allocated alarge portion
of theincome from the deal and then exitsthe transaction in amanner that leaves alarge economic loss. The
corporation can deduct the loss against taxable income. To get a feel for the magnitude of the benefit,
Bankman (1999) presents an examplein which the corporation contributes$11 million to adeal and receives

$10millionin property and a$40 million deductibleloss. Therefore, the company effectively pays$1 million

%0ne shortcoming of this analysisis that | measure the tax benefit of realized compensation deductions,
which are not necessarily the same as the deductions that managers expect ex ante, when they plan their capital
structure. Nor do | distinguish between | SOs and NQOs, athough Hall and Liebman (2000) note that NQOs account
for 95% of option grants. Future research should address these i ssues.

56



(plus maybe $3 million in transactions costs and a small expected cost of being caught) for atax benefit of
$40J. million.

Some forms of shelters, such as the tax deductible preferred stock (MIPS) discussed in Section 1,
receive positive rulings from the Treasury and go on to become accepted financia transactions. Further
discussion of tax shelters is beyond the scope of this paper. The interested reader is directed towards

Bankman (1999), the source for much of the tax shelter discussion in this section.

7. Conclusion and Suggestions for Future Research

Thispaper reviewsresearch related to how taxes affect corporate activities. Theresearch oftenfinds
that taxes affect corporate decisions—but the magnitude of the effect isnot alwayslarge. The paper also cites
numerous areas that deserve further attention. It would be helpful if future research could provide

time-series evidence about whether firm-specific changesin tax status affect debt policy,

robust statistical trestment of tax coefficient standard errors,

capital structure comparisons of classical versusimputation tax systems,

market evidence about the importance personal taxes affecting asset prices,

market evidence on the effective equity tax rate for the marginal investor,

information related to the identity of the marginal investor between different securities,

evidence about the market val ue of the tax benefits of debt for the broad cross-section of firms (i.e.,
beyond the MIPS analysis),

explanations for the apparently conservative debt policy of many firms,

experiments using relatively sophisticated tax variables and considering potential endoegneity,
“clean” ex-day studies like Green and Rydgvist (1999) that isolate tax effects,

direct tests of multinational tax incentives, including theinteraction of explanatory variables when
appropriate,

additional multinational tests beyond those focusing on incentives from rows (4) and (5) of Table
3,

tests considering the substitution of accumulated or current FTCs for other tax deductions,
analysis that measures excess (or deficit) credit tax position with more than just current-period
average tax rates,

“all parties, all deductions’ consideration of the interaction of compensation and other deductions,
compensation tests using firm- and employee-specific tax rates,

analysis of whether taxes affect the pricing and structure of lease (or other financial) contracts,
evidence about the choice of corporate form using firm-specific data,

analysis of whether non-debt tax deductions (especially those that do not appear on financial
statements) might substitute for interest deductions, and help solve the “underlevered puzzle’, and
emphasis on the economic importance of tax effects, in light of Myers (Myers et al. (1998))
statement that taxes are of third-order importance in the hierarchy of corporate decisions.
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Table 1 —appears at the beginning of the paper

Table2
Annual calculations of the mean benefits of debt and degree of debt conservatism

Before-financing MTR isthe mean Graham (1996) simulated corporate marginal tax rate based on earnings before
interest deductions, and after-financing MTR is the same based on earnings after interest deductions. Kink is the
multiple by which interest payments could increase without a firm experiencing reduced marginal benefit on
incremental deductions(i.e.,theamount of interest at the point at which afirm’ smarginal benefit function becomes
downward sloping, divided by actual interest expense) asin Graham (2000). Thetax benefit of debt isthereduction
in corporate and statetax liabilities occurring because interest expenseistax deductible, expressed asapercentage
of firmvalue. Money left on the tableisthe additional tax benefit that could be obtained, ignoring al costs, if firms
with kink greater than one increased their interest deductionsin proportion with kink.

Before-financing  After-financing Kink Tax benefit of Money left on
MTR MTR debt table

1980 0.415 0.324 3.10 101 27.7
1981 0.413 0.319 2.98 114 28.6
1982 0.397 0.286 2.69 11.0 23.2
1983 0.388 0.282 2.68 10.7 22.5
1984 0.380 0.275 2.75 10.9 21.6
1985 0.366 0.255 251 111 21.8
1986 0.356 0.241 2.39 11.6 20.5
1987 0.296 0.198 2.35 10.7 195
1988 0.259 0.172 2.30 9.9 16.7
1989 0.258 0.169 2.24 10.6 15.8
1990 0.258 0.164 2.08 10.7 15.3
1991 0.257 0.160 1.99 9.6 11.7
1992 0.258 0.165 2.07 8.7 9.7

1993 0.236 0.175 171 1.7 8.0

1994 0.249 0.183 194 7.3 8.5

1995 0.260 0.207 1.99 7.8 9.8

1996 0.261 0.185 2.05 9.8 12.2
1997 0.261 0.188 2.08 9.1 10.9
1998 0.252 0.165 2.00 9.5 10.7

1999 0.252 0.170 1.90 1.7 8.9



Table3
Tax incentive to use debt in a U.S. multinational firm with foreign tax credits and allocable domestic inter est

Assume that aU.S. multinational firm currently returns $1 of pre-corporate-tax earningsto its marginal investor as domestic equity. The one-period model
in this table shows the tax effect of instead returning the $1 as foreign interest (rightmost column in each panel below) or as $1 of domestic interest (the
second-to-rightmost column). The model is adapted from Collins and Shackelford (1992) and assumesthat all foreign income (Ince,) is repatriated every
year and that tax rules are the same worldwide, except that only the U.S. allocates interest. The model ignores the AMT, carrybacks and carryforwards,
personal taxes, and allocable items other than interest. Because the real-world tax-codeis dynamic (i.e., allowsfor carrybacks and carryforwards), the one-
period nature of this model might overstate (understate) the largest (smallest) tax benefits. Note that foreign losses (i.e., Incg, - Intg, < 0) can not be
repatriated as losses back to the U.S. FTC,,,,, is alowable foreign tax credit (sometimes referred to as FTC,aion FA 1S fOreign assets net of foreign debt,
WA isworldwide assets net of foreign debt, and FSI is foreign source income, which equals Inc,, - Intg,, - %Intus.

TaXWorId = TaXUS + TaXFor - I__I-Callow = (I NCys - IntUS + InCFor - IntFor)‘JUS + (I NCrq - IntFor)‘JFor - I_—I-Callow ) where

FTC,ion = Max{0, Min [Taxg,, FSIJ,s, Taxygd } = Max{0, Min [(Incg, - INtzy) ey, (INCe,, - INte,, - ;—jlntus)JUS, (Incys - Intys + INC,, - Inte)Jydl}

If Tax,s and Taxg, | thenFTC,,,= | and TaXygyq = 8(Taxy,,,) | 6Unty) | 8(Taxy,,) ! d(nt,,)
(1) =0 >0 0~ (I NCry - IntFor)‘JFor 0 "J For
(2) >O :O O (I nCUS - Intus)\JUS -JUS O
3 [ =0 =0 0 0 0 0
Otherwise, if Tax,s>0 and Tax,>0 and
if IncysIntys and Jys then FTC,, = referred to as 8(Tax,,,) | dUntyg)| 8(Tax,,,) /| d(nt,,)
4 |>0 > TaXe, IFSI | (INCry - INteg) i deficit credit -Jus “Jus Jeor + Jro=
~Jus
(5) >0 <Jq, (INCey, - 1Nty - T4 0N, )Jys | excess credit * Jus(1- “Jus e + Jus=
WA WA i
For
(6) | <0, not (Incys - Intys + INCxy, - domestic lossesbut | O “Jus Jeor + Jus=
abs. val <Incg, - Intg, applicable Inte)Jus worldwide profits ~Jeor
(excess credit) *

*1n amulti-period model, FTCs above the allowable amount could be carried back or accumulated and carried forward. For example, in the excess credit

case with interest allocation (row (5)), % of unused FTCs accumulate per incremental dollar of domestic interest.



Table4

Summary of predictionsand empirical evidence for multinational capital structure

Prediction

Empirical Evidence

Firm uses less debt when it has accumulated FTCs

None

Excess credit firms should have less incentive than deficit
credit firms to use domestic debt.

Theincentive for excess credit firms to use domestic debt
declines with the proportion of assets that are foreign.

Theincentive to use foreign debt increases in the foreign
tax rate.

Debt usage declines when firm is excess credit. The reduction is
increasing in the fraction of assets that are foreign (Froot and
Hines (1995)).

Likelihood of issuing domestic debt is highest when deficit
credit and decreases as FTC limitations increase (Newberry
(1998) and Newberry and Dhaliwal (2000)).

Excess credit firms' use of foreign debt increasesin Ji,, and in
the share of foreign assets (Altshuler and Mintz (1995)).

Debt ratios of foreign affiliatesincreasein Jg, (Desai (1997)
and Altshuler and Grubert (2000))

If domestic losses, use foreign debt.

U.S. multinationals borrow in foreign subsidiary when they have
domestic NOL carryforwards (Newberry and Dhaliwal (2000)).

Use a different financing source than domestic debt,
especially when foreign assets are substantial. For
example, use leases instead of debt because lease
payments are not allocated to foreign operations.

Weak evidence that excess credit firms lease more than other
firms (Froot and Hines (1995)).

U.S. firms' incentive to finance with preferred stock rather than
debt increases with proportion foreign assets (Collins and
Shackelford, 1992) and Newberry (1998)).

Useinternal debt infusion rather than internal equity to
finance foreign subsidiary, especidly when J, is high.

Similarly, finance viaroyalty agreement rather than with
equity.

Net internal borrowing by subsidiary from parent increasesin
Jro (Desai (1997)).

Increase royalty payments when cheaper than repatriating
dividends (Hines, 1995)

Use transfer pricing to increase (decrease) cashflow to
low (high) tax affiliate.

Multinationals overinvoice low-tax affiliates (Lall (1973)).

Foreign-controlled U.S. firms' U.S. tax expenseisinversely
related to difference between U.S. and global tax rate (Mills and
Newberry (2000) ).

Repatriate dividends when excess credit.

Repatriation for deficit credit firms negatively related to
‘JUS - ‘JFor'

Remit dividends from high- and low-foreign-tax firms
simultaneously, to reduce potential domestic taxes.

Excess credit firms repatriate more than deficit credit firms, and
repatriation by deficit credit firmsisinversely related to the cost
of doing so. (Hines and Hubbard (1990))

Most repatriated dividends are “ coss-credited”; (Altshuler and
Newlon (1994))

Borrow viaU.S. subsidiary that is less than 80% owned
by multinational parent.

Example: Ford Motor Co. set up domestic financing subsidiary
of which it owned 75% (Scholes et al. (2002)).

Use triangle arrangements between subsidiariesin foreign
jurisdictions with different tax burdens to reduce
domestic taxes owed on remittances.

Low-foreign tax subsidiariesinvest in high-tax affiliate
subsidiaries, who in turn remit funds to U.S. parent at low or
zero domestic tax liability; or low-foreign tax subsidiaries are
capitalized by high-tax affiliate subsidiary, so repatriations from
high-tax subsidiary are assigned aforeign tax rate that isa
mixture of the low and high tax rates (Altshuler and Grubert
(2000)).



Table5
Corporate Tax Deductions Resulting from Option Compensation for fortune 500 firms, 1996-1998

Option Deduction isthe dollar amount of option compensation expensethat afirm can deduct fromitstaxableincome
in a given year, which is calculated as the number of options exercised in a given year times the difference between
the weighted average exercise price and the weighted average grant price. Thiscalculation treats all exercised options
as if they are nonqualified options. Deduction/Interest is the option compensation deduction divided by interest
expense, where interest expense isfrom financial statements. Deduction/Tax Expense is the compensation deduction
divided by tax expense, wheretax expenseisfromfinancial statements. Deduction/interest to kink isthe compensation
deduction divided by the amount of interest it would take afirmto lever up to thekink inits marginal benefit of interest
function (as calculated in Graham (2000)).

Panel A Option Deduction  Deduction/ Deduction/ Deduction/

Fortune 500 ($ million) Interest Expense “interest to kink” Tax Expense

1996-1998

Mean 85.2 9.371 0.489 0.495

25" percentile 3.8 0.030 0.016 0.029

Median 16.1 0.153 0.057 0.097

75" percentile 58.1 0.585 0.171 0.283

90" percentile 184.7 1.800 0.500 0.632

95" percentile 378.6 4.088 1.046 1.136

Panel B Option Interest Tax Expense  Deduction/ Deduction/ Deduction/
Deduction Expense Interest “interest to Tax Expense

Specific Firms ($million) ~ ($million)  ($million) Expense kink”

Dell Comp. (1997) 468.6 3.0 424.0 156.19 19.52 111

Intel Corp. (1998) 1185.7 40.0 3069.0 29.64 371 0.39

Dollar Gen. (1997) 57.8 3.7 87.2 15.36 3.07 0.66

GM (1998) 157.1 72.8 -44.7 2.16 2.67 -3.51

Circuit City (1998) 27.2 9.1 -15.0 3.00 1.50 -1.81

Panel C Interest Expense Tax Expense Interest to Kink

Correlations

Option Deduction (Pearson) 0.247 0.523 0.326

Option Deduction (Spearman) 0.253 0.583 0.458



Corporate and Personal Tax Rates
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Figurel

Corporate and Personal Income Tax Rates
The highest tax bracket statutory rates are shown for individuals and C corporations. The C corporation capital gains
tax rate was equal to the corporate income tax rate every year after 1987 and equal to 28% every year before 1988.



Debt Supply and Demand Curves
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Equilibrium Supply and Demand Curvesfor Corporate Debt
The supply curve shows the expected tax rate (and therefore the tax benefit of adollar of interest) for the firms that issue debt. The demand
curve shows the tax rate (and therefore the tax cost of a dollar of interest) for the investors that purchase debt. The tax rate for the marginal
supplier of and investor in debt is determined by the intersection of the two curves. In the Miller Equilibrium (panel A), all firms have the same
tax rate in every state of nature, so the supply curveis flat. The demand curve slopes upward because tax-free investors are the initial
purchasers of corporate bonds, followed by low-tax-rate investors, and eventually followed by high tax-rate-investors. In the Miller
equilibrium, al investors with tax rate less than the marginal investor's (i.e., investors with tax rates of 33% or lessin Panel A) are
inframarginal and enjoy an "investor surplus’ in the form of an after-tax return on debt higher than their reservation return. In panel B, the
supply curve is downward sloping because firms differ in terms of the probability that they can fully utilize interest deductions (or have
varying amounts of nondebt tax shields), and therefore have differing benefits of interest deductibility. Firms with tax rates higher than that for
the marginal supplier of debt (i.e., firms with tax rates greater than 28% in Panel B) are inframarginal and enjoy "firm surplus' because the

benefit of interest deductilibty islarger than the personal tax cost implicit in the debt interest rate.



