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PREFACE: EMPIRICAL CORPORATE FINANCE

Judging by the sheer number of papers reviewed in this Handbook, the empirical anal-
ysis of firms’ financing and investment decisions—empirical corporate finance—has
become a dominant field in financial economics. The growing interest in everything
“corporate” is fueled by a healthy combination of fundamental theoretical developments
and recent widespread access to large transactional data bases. A less scientific—but
nevertheless important—source of inspiration is a growing awareness of the impor-
tant social implications of corporate behavior and governance. This Handbook takes
stock of the main empirical findings to date across an unprecedented of corporate
finance issues, ranging from econometric methodology, to raising capital and capital
structure choice, and to managerial incentives and corporate investment behavior. The
surveys are written by leading empirical researchers that remain active in their respective
areas of interest. With few exceptions, the writing style makes the chapters accessible
to industry practitioners. For doctoral students and seasoned academics, the surveys
offer dense roadmaps into the empirical research landscape and provide suggestions for
future work.

Part 1 (Volume 1): Econometric Issues and Methodological Trends

The empirical corporate finance literature is progressing through a combination of large-
sample data descriptions, informal hypotheses testing, as well as structural tests of
theory. Researchers are employing a wide spectrum of econometric techniques, insti-
tutional settings, and markets structures in order to distill the central message in the
data. Part 1 of Volume 1 begins by reviewing key econometric issues surrounding event
studies, and proceeds to explain the econometrics of self-selection. It then explains and
illustrates methodological issues associated with the growing use of auction theory, and
it ends with a discussion of key elements of the corporate finance evidence from a
behavioral perspective.

In Chapter 1, “Econometrics of Event Studies,” S.P. Kothari and Jerold Warner review
the power of the event-study method; the most successful empirical technique to date for
isolating the price impact of the information content of corporate actions. The usefulness
of event studies arises from the fact that the magnitude of abnormal performance at the
time of an event provides a measure of the (unanticipated) impact of this type of event
on the wealth of the firms’ claimholders. Thus, event studies focusing on announcement
effects for a short horizons around an event provide evidence relevant for understanding
corporate policy decisions. Long-horizon event studies also serve an important purpose
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in capital market research as a way of examining market efficiency. The survey discusses
sampling distributions and test statistics typically used in event studies, as well as cri-
teria for reliability, specification and power. While much is known about the statistical
properties of short-horizon event studies, the survey provides a critical review of poten-
tial pitfalls of long-horizon abnormal return estimates. Serious challenges related to
model specification, skewness and cross-correlation remain. As they also point out,
events are likely to be associated with return-variance increases, which are equivalent to
abnormal returns varying across sample securities. Misspecification induced by variance
increases can cause the null hypothesis to be rejected too often unless the test statistic
is adjusted to reflect the variance shift. Moreover, the authors emphasize the importance
of paying close attention to specification issues for nonrandom samples of corporate
events.

Self-selection is endemic to voluntary corporate events. In Chapter 2, “Self-Selection
Models in Corporate Finance,” Kai Li and Nagpurnanand Prabhala review the relevant
econometric issues with applications in corporate finance. The statistical issue raised
by self-selection is the wedge between the population distribution and the distribution
within a selected sample, which renders standard linear (OLS/GLS) estimators biased
and inconsistent. This issue is particularly relevant when drawing inferences about the
determinants of event-induced abnormal stock returns from multivariate regressions, a
technique used by most event studies today. These regressions are typically run using
samples that exclude non-event firms. The standard solution is to include a scaled esti-
mate of the event probability—the inverse Mills ratio (the expected value of the true
but unobservable regression error term)—as an additional variable in the regression.
Interestingly, as the author spoint out, testing for the significance of the inverse Mills
ratio is equivalent to testing whether the sample firms use private information when they
self-select to undertake the event. Conversely, if one believes that the particular event
being studied is induced by or reflect private information (market overpricing of equity,
arrival of new investment projects, merger opportunities, etc.), then consistent estima-
tion of the parameters in the cross-sectional regression requires the appropriate control
for self-selection. What is “appropriate” generally depends on the specific application
and should ideally be guided by economic theory. The survey also provides a highly use-
ful overview of related econometric techniques—including matching (treatment effect)
models, panel data with fixed effects, and Bayesian self-selection models—with specific
applications.

In Chapter 3, “Auctions in Corporate Finance,” Sudipto Dasgupta and Robert Hansen
introduce auction theory and discuss applications in corporate finance. The authors
explain theoretical issues relating to pricing, efficiency of allocation (the conditions
under which the asset is transferred to the most efficient buyer), differential information,
collusion among buyers, risk aversion, and the effects of alternative auctions designs
(sealed-bids versus open auction, seller reserve price, entry fees, etc.). It is important for
empirical research in corporate finance to be informed of auction theory for at least two
reasons. First, when sampling a certain transaction type that in fact takes place across a
variety of transactional settings, auction theory help identify observable characteristics
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that are likely to help explain the cross-sectional distribution of things like transaction/bid
prices, expected seller revenues, valuation effects, and economic efficiency. This is
perhaps most obvious in studies of corporate takeovers (negotiation versus auction,
strategic bidding behavior, etc.) and in public security offerings (role of intermediaries,
degree and role of initial underpricing, long-run pricing effects, etc.). Second, auction
theory provides solutions to the problem of optimal selling mechanism design. This is
highly relevant in debates over the efficiency of the market for corporate control (negoti-
ations versus auction, desirability of target defensive mechanisms, the role of the board),
the optimality of the bankruptcy system (auctions versus court-supervised negotiations,
allocation of control during bankruptcy, prospects for fire-sales, risk-shifting incentives,
etc.), and the choice of selling mechanism when floating new securities (rights offer,
underwritten offering, fixed-price, auction, etc.).

In Chapter 4, “Behavioral Corporate Finance,” Malcolm Baker, Richard Ruback and
Jeffery Wurgler survey several aspects of corporate finance and discuss the scope for
competing behavioral and rational interpretations of the evidence. The idea that inherent
behavioral biases of CEOs—and their perception of investor bias—may affect corpo-
rate decisions is both intuitive and compelling. A key methodological concern is how to
structure tests with the requisite power to discriminate between behavioral explanations
and classical hypotheses based on rationality. The “bad model” problem—the absence
of clearly empirically testable predictions—is a challenge for both rational and behav-
ioral models. For example, this is evident when using a scaled-price ratio such as the
market-to-book ratio (B/M), and where the book value is treated as a fundamental asset
value. A high value of B/M may be interpreted as “overvaluation” (behavioral) or, alter-
natively, as B poorly reflecting economic fundamentals (rational). Both points of view
are consistent with the observed inverse relation between B/M and expected returns
(possibly with the exception of situations with severe short-selling constraints). Also,
measures of “abnormal” performance following some corporate event necessarily condi-
tion on the model generating expected return. The authors carefully discuss these issues
and how researchers have tried to reduce the joint model problem, e.g., by considering
cross-sectional interactions with firm-characteristics such as measures of firm-specific
financing constraints. The survey concludes that behavioral approaches help explain a
number of important financing and investment patterns, and it offers a number of open
questions for future research.

Part 2 (Volume 1): Banking, Public Offerings, and Private Sources of Capital

In Part 2, the Handbook turns to investment banking and the capital acquisition process.
Raising capital is the lifeline of any corporation, and the efficiency of various sources of
capital, including banks, private equity and various primary markets for new securities
is an important determinant of the firm’s cost of capital.

In Chapter 5, “Banks in Capital Markets,” Steven Drucker and Manju Puri review
empirical work on the dual role of banks as lenders and as collectors of firm-specific
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private information through the screening and monitoring of loans. Until the late 1990s,
U.S. commercial banks were prohibited from underwriting public security offerings for
fear that these banks might misuse their private information about issuers (underwriting
a low quality issuer and market it as high quality). Following the repeal of the Glass—
Steagall Act in the late 1990s, researchers have examined the effect on underwriter fees
of the emerging competition between commercial and investment banks. Commercial
banks have emerged as strong competitors: in both debt and equity offerings, borrowers
receive lower underwriting fees when they use their lending bank as underwriter. The
evidence also shows that having a lending relationship constitutes a significant compet-
itive advantage for the commercial banks in terms of winning underwriting mandates.
In response, investment banks have started to develop lending units, prompting renewed
concern with conflicts of interest in underwriting. Overall, the survey concludes that
there are positive effects from the interaction between commercial banks’ lending activ-
ities and the capital markets, in part because the existence of a bank lending relationship
reduces the costs of information acquisition for capital market participants.

In Chapter 6, “Security Offerings,” Espen Eckbo, Ronald Masulis and @yvind Norli
review studies of primary markets for new issues, and they extend and update evidence
on issue frequencies and long-run stock return performance. This survey covers all
of the key security types (straight and convertible debt, common stock, preferred stock,
ADR) and the most frequently observed flotation methods (IPO, private placement, rights
offering with or without standby underwriting, firm commitment underwritten offering).
The authors review relevant aspects of securities regulations, empirical determinants of
underwriter fees and the choice of flotation method, market reaction to security issue
announcements internationally, and long-run performance of U.S. issuers. They confirm
that the relative frequency of public offerings of seasoned equity (SEOs) is low and thus
consistent with a financial pecking order based on adverse selection costs. They also
report that the strongly negative announcement effect of SEOs in the U.S. is somewhat
unique to U.S. issuers. Equity issues in other countries are often met with a significantly
positive market reaction, possibly reflecting a combination of the greater ownership
concentration and different selling mechanisms in smaller stock markets. They conclude
from this evidence that information asymmetries have a first-order effect on the choice
of which security to issue as well as by which method. Their large-sample estimates
of post-issue long-run abnormal performance, which covers a wide range of security
types, overwhelmingly reject the hypothesis that the performance is ‘abnormal.’ Rather,
the long-run performance is commensurable with issuing firms’ exposures to commonly
accepted definitions of pervasive risk factors. They conclude that the long-run evidence
fails to support hypotheses which hold that issuers systematically time the market, or
hypotheses which maintain that the market systematically over- or under-reacts to the
information in the issue announcement.

The cost of going public is an important determinant of financial development and
growth of the corporate sector. In Chapter 7, “IPO Underpricing,” Alexander Ljungqvist
surveys the evidence on one significant component of this cost: [IPO underpricing, com-
monly defined as the closing price on the IPO day relative to the IPO price. He classifies
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theories of underpricing under four broad headings: ‘asymmetric information’ (between
the issuing firm, the underwriter, and outside investors), ‘institutional’ (focusing on lit-
igation risk, effects of price stabilization, and taxes), ‘control’ (how the IPO affects
ownership structure, agency costs and monitoring), and ‘behavioral’ (where irrational
investors bid up the price of IPO shares beyond true value). From an empirical per-
spective, these theories are not necessarily mutually exclusive, and several may work to
successfully explain the relatively modest level of underpricing (averaging about 15%)
observed before the height of the technology-sector offerings in 1999-2000. Greater
controversy surrounds the level of underpricing observed in 1999-2000, where the dol-
lar value of issuers’ underpricing cost (‘money left on the table’) averaged more than four
times the typical 7% investment banking fee. Two interesting—and mutually exclusive—
candidate explanations for this unusual period focus on inefficient selling method design
(failure of the fix-priced book-building procedure to properly account for the expected
rise in retail investor demand) and investor irrationality (post-offering pricing ‘bubble’).
Additional work on the use and effect of IPO auctions, and on the uniquely identifying
characteristics of a pricing ‘bubble,’ is needed to resolve this issue.

Multidivisional (conglomerate) firms may exist in part to take advantage of internal
capital markets. However, in apparent contradiction of this argument, the early literature
on conglomerate firms identified a ‘conglomerate discount’ relative to pure-play (single-
plant) firms. In Chapter 8, “Conglomerate Firms and Internal Capital Markets,” Vojislav
Maksimovic and Gordon Phillips present a comprehensive review of how the literature
on the conglomerate discount has evolved to produce a deeper economic understanding
of the early discount evidence. They argue that issues raised by the data sources used to
define the proper equivalent ‘pure-play’ firm, econometric issues arising from firms self-
selecting the conglomerate form, and explicit model-based tests derived from classical
profit-maximizing behavior, combine to explain the discount without invoking agency
costs and investment inefficiencies. As they explain, a firm that chooses to diversify is
a different type of firm than one which stays with a single segment—but either type
may be value-maximizing. They conclude that, on balance, internal capital markets in
conglomerate firms appear to be efficient in reallocating resources.

After reviewing internal capital markets, bank financing, and public securities markets,
Volume 1 ends with the survey “Venture Capital” in Chapter 9. Here, Paul Gompers
defines venture capital as “independent and professionally managed, dedicated pools of
capital that focus on equity or equity-linked investments in privately held, high-growth
companies.” The venture capital industry fuels innovation by channeling funds to start-
up firms and, while relatively small compared to the public markets, has likely had a
disproportionately positive impact on economic growth in the United States where the
industry is most developed. The empirical literature on venture capital describes key
features of the financial contract (typically convertible preferred stock), staging of the
investment, active monitoring and advice, exit strategies, etc., all of which affect the
relationship between the venture capitalist and the entrepreneur. While data sources are
relatively scarce, there is also growing evidence on the risk and return of venture capital
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investments. Paul Gompers highlights the need for further research on assessing venture
capital as a financial asset, and on the internationalization of venture capital.

Part 3 (Volume 2): Dividends, Capital Structure, and Financial Distress

The first half of Volume 2 is devoted to the classical issue of capital structure choice.
This includes the effect of taxes, expected bankruptcy costs, agency costs, and the costs
of adverse selection in issue markets on the firm’s choice of financial leverage and
dividend policy. More recent empirical work also links debt policy to competition in
product markets and to the firm’s interaction with its customers and suppliers. There is
also substantial empirical work on the effect on expected bankruptcy and distress costs
of the design of the bankruptcy code, where claim renegotiation under court supervision
(such as under Chapter 11 of the U.S. code) and auctions in bankruptcy (such as in
Sweden) are major alternatives being studied.

In Chapter 10, “Payout Policy,” Avner Kalay and Michael Lemmon refer to payout
policy as “the ways in which firms return capital to their equity investors.” Classical
dividend puzzles include why firms keep paying cash dividends in the presence of a
tax-disadvantage relative to capital gains, and why dividend changes have information
contents. In contrast to increases in debt interest payments, dividend increases are not
contractually binding and therefore easily reversible. So, where is the commitment to
maintain the increased level of dividends? While there is strong evidence of a positive
information effect of unanticipated dividend increases, they argue that available signaling
models are unlikely to capture this empirical phenomenon. Moreover, there is little
evidence that dividend yields help explain the cross-section of expected stock returns—
which fails to reveal a tax effect of dividend policy. Recent surveys indicate that managers
today appear to consider dividends as a second order concern after investment and
liquidity needs are met, and to an increased reliance on stock repurchase as an alternative
to cash payouts.

In Chapter 11, “Taxes and Corporate Finance,” John Graham reviews research specif-
ically relating corporate and personal taxes to firms’ choice of payout policy, capital
structure, compensation policy, pensions, corporate forms, and a host of other financing
arrangements. This research often finds that taxes do appear to affect corporate decisions,
but the economic magnitude of the tax effect is often uncertain. There is cross-sectional
evidence that high-tax rate firms use debt more intensively than do low-tax rate firms,
but time-series evidence concerning whether firm-specific changes in tax status affect
debt policy is sparse. Many firms appear to be “underleveraged” in the sense that they
could capture additional tax-related benefits of debt at a low cost—but refrain from doing
so. Conclusions concerning “underleverage” are, however, contingent on a model of the
equilibrium pricing implications of the personal tax-disadvantage of interest over equity
income, a topic that has been relatively little researched. Graham also points to the need
for a total tax-planning view (as opposed to studying tax issues one by one) to increase
the power of tests designed to detect overall tax effects on firm value.
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In Chapter 12, “Tradeoff and Pecking Order Theories of Debt,” Murray Frank and
Vidhan Goyal review the empirical evidence on firms capital structure choice more
generally. Under the classical tradeoff theory, the firm finds the optimal debt level at the
point where the marginal tax benefit of another dollar of debt equals the marginal increase
in expected bankruptcy costs. This theory is somewhat challenged by the evidence of
underleverage surveyed by Graham. However, corporate leverage ratios appears to be
mean-reverting over long time horizons, which is consistent with firms trying to maintain
target leverage ratios. This target may reflect transaction costs of issuing securities,
agency costs, and information asymmetries as well as taxes and bankruptcy costs, and
the available evidence does not indicate which factors are the dominant ones. They report
several stylized facts about firms leverage policies. In the aggregate for large firms (but
not for small firms), capital expenditures track closely internal funds, and the “financing
deficit” (the difference between investments and internal funds) track closely debt issues.
This is as predicted by the “pecking order” hypothesis, under which debt is preferred over
equity as a source of external finance. For small firms, however, the deficit tracks closely
equity issues, which reverses the prediction of the pecking order. The authors conclude
that “no currently available model appears capable of simultaneously accounting for the
stylized facts.”

In Chapter 13, “Capital Structure and Corporate Strategy,” Chris Parsons and Sheri-
dan Titman survey arguments and evidence that link firms’ leverage policies to structural
characteristics of product markets. Capital structure may affect how the firm chooses
to interact with its non-financial stakeholders (customers, workers, and suppliers con-
cerned with the firm’s survival) as well as with competitors. To account for endogeneity
problems that commonly arise in this setting, most papers in this survey analyze firms’
responses to a “shock,” whether it be a sharp (and hopefully unanticipated) leverage
change, an unexpected realization of a macroeconomic variable, or a surprising regula-
tory change. This approach often allows the researcher to isolate the effect of leverage on
a firm’s corporate strategy, and in some cases, makes it possible to pinpoint the specific
channel (for example, whether a financially distressed firm lowers prices in response
to predation by competitors or by making concessions to its customers). There is evi-
dence that debt increases a firm’s employment sensitivity to demand shocks (perhaps
perpetuating recessions), but can also protect shareholder wealth by moderating union
wage demands. Excessive leverage can also inhibit a firm’s ability to compete in the
product market, as measured by prices and market shares. Firms that depend crucially
on non-fungible investments from stakeholders are most sensitive to these losses, and
choose more conservative capital structures as a result.

To avoid formal bankruptcy, financially distressed firms engage in asset sales, equity
issues and debt renegotiations. In Chapter 14, “Bankruptcy and the Resolution of Finan-
cial Distress,” Edith Hotchkiss, Kose John, Robert Mooradian and Karin Thorburn survey
empirical work on the costs, benefits, and effectiveness of out-of-court debt workouts
and of formal “one size fits all” bankruptcy procedures. Failing to renegotiate their debt
claims out of court, the firm files for bankruptcy, where it is either liquidated piecemeal
or restructured as a going concern under court protection. For reasons that are poorly
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understood, different bankruptcy systems have evolved in different countries, with a
trend toward the structured bargaining process characterizing Chapter 11 of the U.S.
code. The U.S. code substantially restricts the liquidation rights of creditors as filing
triggers automatic stay of debt payments, prevents repossession of collateral, and allows
the bankrupt firm to raise new debt with super-priority (debtor-in-possession financing).
In contrast, UK bankruptcy is akin to a contract-driven receivership system where cred-
itor rights are enforced almost to the letter. Here, assets pledged as collateral can be
repossessed even if they are vital for the firm, and there is no stay of debt claims. This
makes it difficult to continue to operate the distressed firm under receivership, even if
the bankrupt firm is economically viable. A third system is found in Sweden where the
filing firm is automatically turned over to a court-appointed trustee who arranges an open
auction (while all debt claims are stayed). The authors survey the international evidence
on bankruptcies (which also includes France, Germany, and Japan). They conclude that
it remains an open question whether Chapter 11 in the U.S.—with its uniquely strong
protection of the incumbent management team—represents an optimal bankruptcy reor-
ganization procedure.

Part 4 (Volume 2): Takeovers, Restructurings, and Managerial Incentives

Modern corporate finance theory holds that in a world with incomplete contracting,
financial structure affects corporate investment behavior and therefore firm value. The
Handbook ends with comprehensive discussions of the value-implications of major cor-
porate investment and restructuring decisions (outside of bankruptcy) and of the role of
pay-for-performance type of executive compensation contracts on managerial incentives
and risk taking behavior.

In Chapter 15, “Corporate Takeovers,” Sandra Betton, Espen Eckbo and Karin Thor-
burn review and extend the evidence on mergers and tender offers. They focus in
particular on the bidding process as it evolves sequentially from the first bid through
bid revision(s) and towards the final bid outcome. Central issues include bid financing,
strategic bidding, agency issues and the impact of statutory and regulatory restrictions.
The strategic arsenal of the initial bidder includes approaching the target with a tender
offer or a merger bid, acquiring a toehold to gain an advantage over potential competi-
tors, offering a payment method (cash or stock) which signals a high bidder valuation
of the target, and/or simply bid high (a preemptive strike). The survey provides new
evidence on the magnitude of successive bid jumps, and on the speed of rival firm entry
and the time between the first and the final bids in multi-bidder contests. The survey con-
firms that the average abnormal return to bidders is insignificantly different from zero,
and that the sum of the abnormal returns to targets and bidders is positive, suggesting
that takeovers improve the overall efficiency of resource allocation. Takeover bids also
tend to generate positive abnormal returns throughout the industry of the target, in part
because they increase the likelihood that industry rivals may become targets themselves
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(industry “in-play” effect). The evidence strongly rejects the hypothesis that horizon-
tal mergers reduce consumer welfare through increased market power—even when the
merger-induced change in industry concentration is non-trivial. However, some input
suppliers suffer losses following downstream mergers that increase the downstream
industry’s bargaining power.

In Chapter 16, “Corporate Restructuring: Breakups and LBOs,” Espen Eckbo and
Karin Thorburn review a number of financial and asset restructuring techniques—other
than corporate takeovers and bankruptcy reorganizations. They distinguish between
transactions that securitize corporate divisions from those that recapitalize the entire
firm. Forms of divisional securitization include spinoff, splitoff, divestiture, equity carve-
out and tracking stock. Forms of recapitalizations of the entire firm include leveraged
recapitalization, leveraged buyout (LBO), demutualization, going-private transactions,
and state privatizations. They show transaction frequency, describe the financing tech-
nique, discuss regulatory and tax issues, and review evidence on the associated valuation
effects. Announcement-induced abnormal stock returns are generally reported to be posi-
tive. Potential sources of this wealth creation include improved alignment of management
and shareholder incentives through post-transaction compensation contracts that include
divisional stock grants, the elimination of negative synergies, improved governance sys-
tems through the disciplinary effect of leverage, the avoidance of underinvestment costs,
wealth transfers from old bondholders experiencing claim dilution and risk increase fol-
lowing new debt issues, and an “in-play” effect as divisional securitization increases the
probability that the division will become a future acquisition target. Unbundling cor-
porate assets and allowing public trade of securities issued by individual divisions also
leads to a general welfare increase from increased market completeness and analyst fol-
lowing. The evidence indicates improved operating performance following spinoffs and
LBOs, and increased takeover activity after spinoffs and carveouts, and that a minority
of LBO firms goes public within five years of the going-private transaction.

Delegation of corporate control to managers gives rise to costly agency conflicts as the
personal interests of managers and owners diverge. The literature on executive compen-
sation seeks to identify the form of the employment contract that minimizes agency costs.
In Chapter 17, “Executive Compensation and Incentives,” Rajesh Aggarwal surveys the
empirical findings of this literature over the past two decades, focusing in particular on
evidence concerning stock options and restricted stock grants. The optimal provision of
incentives in managerial compensation contracts depends on factors such as executive
risk and effort aversion, managerial productivity, and information asymmetries. A key
limitation on incentive provision appears to be the need to share risk between managers
and shareholders. Also, while optimal contracting theory implies that firm performance
should be evaluated relative to an industry or market wide benchmark, relative perfor-
mance provisions (e.g., by indexing the exercise price of a stock option to the market)
are rarely observed. This puzzle may be explained in part by accounting and tax rules,
and in part by the cost to shareholders of indexed options (relative to other forms of
compensation) when managers are risk averse. Observed compensation practices may
also reflect a governance problem if the CEO has undue influence over the determination
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of her own level of pay. Some researchers argue that rent extraction by the CEO is a
major issue of concern for shareholders, an issue that remains controversial.

For a given compensation contract, risk-averse managers have a personal incentive
to limit risk exposure by lowering the volatility of the firm’s cash flow ex post. If
unchecked, this incentive may lead to value-reducing overinvestment in risk-reducing
technologies and projects. However, as reviewed by Clifford Smith in Chapter 18,
“Managing Corporate Risk,” it is widely accepted that active cash flow risk manage-
ment can also lead to increased shareholder value. For example, if hedging alters the
timing of taxable cash flows, there may be a net tax benefit. Hedging may also reduce
expected costs of financial distress which in turn may allow the firm to capture additional
benefits from leverage. Hedging opportunities (using various forms of derivatives and
hybrid instruments) have increased substantially over the past decade, and their costs
have decreased. As a result, today some form of hedging activity is common among large
publicly traded firms. The evidence indicates that smaller firms—with greater default
risk—tend to hedge a larger percentage of their exposures than larger firms. However,
Smith points to several data problems that limit the power of the empirical research in
this area.

I would like to thank all the contributors for their hard work and patience in seeing
this Handbook to fruition. A special thank goes to the Series Editor William T. Ziemba
for his enthusiasm for this project.

B. Espen Eckbo
Dartmouth College, 2008
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Abstract

This chapter provides a survey of payout policy—the return of capital by firms to their
equity investors through dividends and share repurchases. The modern study of payout
policy is rooted in the irrelevance propositions developed by Nobel Laureates Merton
Miller and Franco Modigliani. Payout policy is irrelevant when capital markets are per-
fect, when there is no asymmetric information, and when the firm’s investment policy
is fixed. Relaxing these assumptions leads to a role for payout policy to control agency
problems and convey information to investors. Although changes in dividend policy are
associated with changes in firm value, there is mixed evidence regarding tax effects and
little evidence that payout decisions are driven by motives to signal true firm value to
investors. The evidence does support a link between payout decisions and conflicts of
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interest between the firm’s various claimholders. This chapter also surveys the evidence
relating to share repurchases as an alternative form of payout and describes recent behav-
ioral theories of payout policy.

Keywords

payout policy, dividends, stock repurchases, asymmetric information, agency
problems, taxes
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1. Introduction

Payout policy refers to the ways in which firms return capital to their equity investors.
Payouts to equity investors take the form of either dividends or share repurchases.
The modern study of payout policy is rooted in the irrelevance propositions developed
by Nobel Laureates Merton Miller and Franco Modigliani.! The irrelevance propositions
clearly delineate the conditions under which the method and pattern of the firm’s payouts
are irrelevant in the sense that the firm’s payout decisions do not alter firm value. Miller
and Modigliani show that payout policy is irrelevant when capital markets are perfect,
when there is no asymmetric information, and when the firm’s investment policy is fixed.
In practice, however, it appears that payout policy follows systematic patterns and that
firm value responds to changes in payout policy in predictable ways.

For example, in a classic study, Lintner (1956) surveyed the managers of 28 firms
regarding their dividend policies. Based on the interviews, Lintner established several
stylized facts about dividend policy. First, dividends are sticky in the sense that they do
not change dollar for dollar with earnings. Specifically, managers exhibited a reluctance
either to cut or to raise existing dividends unless they were confident that the new
dividend level could be sustained in the future. Second, the level of dividends was tied
to sustainable long-term earnings. Third, dividends were smoothed from year to year
in order to move toward a long-term target payout ratio. Finally, based on the survey
evidence, Lintner developed a simple partial adjustment model of dividend changes.
Lintner’s model was able to explain 85% of the year-to-year changes in dividends of his
sample firms.

Understanding payout policy is important because firms return significant amounts of
capital to shareholders in the form of dividends and share repurchases. Table 1 shows
summary statistics on the payout policies of U.S. companies via dividend payments and
share repurchases for each year from 1972 to 2004. As seen in the figure, the aggregate
total payout (TP) has generally been between 40 and 70% of aggregate firm earnings
and between 2 and 5% of the aggregate market value of equity. The figure also shows
that repurchases have become a more important form of payout over time, particularly
since 1983. In addition, the incidence of dividend increases and decreases is seen in the
figure to have declined over time, although this decline is largely driven by the fact that
the fraction of firms paying dividends has also declined over time.

In this chapter, we survey the academic literature on payout policy and offer some guid-
ance on directions for future research. Following the study by Lintner, a large literature
in finance, both theoretical and empirical, has emerged that attempts to understand these
systematic patterns in payout policy. Our discussion of the literature is organized around
the assumptions underlying the irrelevance propositions of Miller and Modigliani, and
around what effect relaxing these various assumptions might have on the firm’s payout
choices. Because of the scope of this task and limitations on space, our review will
undoubtedly be incomplete. We apologize in advance to authors whose work we do
not cite.

1 See Miller and Modigliani (1961).



Table 1
Summary statistics on payout policy of firms, 1972-2003
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The table presents summary information on payout policies of firms in the Compustat database.

Dividends Repurchases Total Payout  Dividends as Repurchases ~ Total Payout % of Firms % of Firms % of Firms

Number of  as a % of as a % of asa % of  asa % of Market as a % of as a % of with Decreasing  Increasing
Year Firms Earnings Earnings Earnings Value Market Value Market Value Dividends > 0 Dividends  Dividends
1972 2794 43.0% 3.5% 46.5% 2.2% 0.2% 2.4% 58.84% 15.50% 22.87%
1973 3000 35.3% 5.5% 40.8% 3.0% 0.5% 3.5% 60.60% 9.17% 63.15%
1974 3096 34.9% 2.3% 37.2% 4.8% 0.3% 5.1% 63.15% 8.85% 63.40%
1975 3292 39.3% 1.3% 40.6% 3.6% 0.1% 3.7% 63.40% 13.79% 37.30%
1976 3329 35.9% 2.1% 38.0% 3.4% 0.2% 3.6% 66.84% 12.86% 43.29%
1977 3283 38.4% 4.0% 42.4% 4.4% 0.4% 4.8% 69.54% 10.47% 50.17%
1978 3318 35.7% 4.1% 39.7% 4.4% 0.5% 4.9% 68.99% 12.31% 47.43%
1979 3495 31.9% 4.1% 36.1% 4.2% 0.5% 4.8% 63.75% 11.94% 42.78%
1980 3557 34.6% 4.7% 39.3% 3.5% 0.5% 3.9% 60.28% 15.21% 35.90%
1981 4090 36.6% 5.2% 41.8% 4.0% 0.6% 4.6% 51.20% 15.90% 25.05%
1982 4118 50.2% 11.2% 61.4% 3.7% 0.8% 4.5% 47.16% 13.79% 22.92%
1983 4354 44.0% 8.5% 52.6% 3.1% 0.6% 3.6% 42.28% 16.56% 15.20%
1984 4437 37.9% 22.4% 60.3% 3.4% 2.0% 5.4% 39.78% 8.93% 20.90%
1985 4354 48.5% 37.4% 85.9% 3.1% 2.4% 5.4% 38.24% 9.94% 18.70%
1986 4596 61.6% 35.3% 96.9% 2.9% 1.7% 4.6% 34.12% 10.95% 14.41%
1987 4772 47.0% 31.3% 78.4% 3.1% 2.1% 5.2% 31.71% 9.44% 15.44%

(Continued)



Table 1 (Continued)

Dividends  Repurchases Total Payout Dividends as Repurchases  Total Payout % of Firms % of Firms % of Firms

Number of  as a % of as a % of asa % of  asa % of Market as a % of as a % of with Decreasing Increasing

Year Firms Earnings Earnings Earnings Value Market Value Market Value Dividends > 0 Dividends  Dividends
1988 4586 47.8% 26.5% 74.3% 3.5% 1.9% 5.5% 31.86% 6.17% 19.76%
1989 4407 45.2% 27.7% 72.9% 2.8% 1.7% 4.5% 32.77% 7.29% 19.86%
1990 4385 51.5% 21.8% 73.3% 3.1% 1.3% 4.4% 32.16% 7.62% 18.55%
1991 4458 68.0% 16.4% 84.4% 2.4% 0.6% 3.0% 31.16% 8.87% 14.35%
1992 4680 67.4% 19.1% 86.5% 2.4% 0.7% 3.0% 30.77% 9.09% 13.22%
1993 5011 59.0% 17.2% 76.2% 2.1% 0.6% 2.7% 29.44% 7.73% 13.55%
1994 5328 43.1% 14.9% 58.0% 2.1% 0.7% 2.9% 28.10% 5.62% 14.25%
1995 5936 43.7% 20.9% 64.6% 2.0% 0.9% 2.9% 26.45% 4.90% 14.39%
1996 6135 40.1% 24.7% 64.8% 1.8% 1.1% 2.8% 26.00% 5.78% 12.75%
1997 6193 38.0% 33.8% 71.8% 1.4% 1.2% 2.6% 25.22% 6.54% 11.53%
1998 6002 50.2% 48.1% 98.2% 1.4% 1.3% 2.7% 24.43% 6.63% 11.47%
1999 5955 39.3% 40.5% 79.8% 0.9% 0.9% 1.8% 22.15% 6.20% 11.24%
2000 6052 36.8% 41.9% 78.7% 1.0% 1.2% 2.2% 20.42% 6.63% 9.63%
2001 5770 —284.2% —263.7% —547.9% 1.3% 1.2% 2.5% 19.79% 6.51% 8.86%
2002 5438 169.1% 156.1% 325.2% 1.6% 1.5% 3.1% 19.24% 5.78% 9.02%
2003 3824 36.6% 30.9% 67.4% 1.5% 1.2% 2.7% 23.77% 3.09% 15.24%
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The remainder of the chapter presents a review of the Miller and Modigliani
arguments regarding the irrelevance of payout policy; a summary of the literature on
the interaction between both corporate and personal taxes and the firm’s payout choices;
a discussion of how conflicts of interest and agency problems among the firm’s various
claimants affect payout choices; an examination of the role of asymmetric information in
determining the firm’s payout decisions; a review of the literature on share repurchase;
a study of some alternative theories and new stylized facts regarding payout policy; and
a summary of the state of knowledge on payout policy.

2. The Miller and Modigliani irrelevance propositions

Miller and Modigliani (1961) show that in perfect and complete capital markets, payout
policy is irrelevant to firm value. Their basic thesis is that investment policy determines
firm value and that payout is simply the residual between earnings and investment. Payout
policy is irrelevant from the investor’s perspective because any desired temporal pattern
of payments can be replicated by appropriate purchases and sales of equity. Because
investors can create “homemade” dividends, they will not pay a premium for a firm with
a particular dividend policy.
In perfect capital markets, the following conditions are assumed to hold:

Information is costless and equally available to everyone.

There are no taxes.

There are no transactions costs associated with purchasing or selling securities.
There are no contracting or agency costs.

No investor or firm individually can influence the price of securities.

Nk e =

Given the perfect capital markets assumptions noted earlier and the assumption that the
firm’s investment policy is fixed, it is relatively straightforward to show that dividend
policy does not affect firm value.

2.1. Dividend policy irrelevance

Assume that a firm financed completely by equity is established at time ¢ = 0. The value
of the all-equity firm is the present value of future dividends received by the investors,
given by

[e.0]

& E[D
=2 Gy o

where Sy is the stock price at time r =0, Eg[D;] is the expected value of the dividend to
be paid at time ¢ conditional on information available at t =0, and r is the risk-adjusted
rate of return that investors require to hold the stock.

The sources and uses of funds identity dictate that in each period

Ch+F=D+L+U+nF_ ()
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where CF is the firm’s operating cash flows, F; is new financing raised at time ¢, D; is
the dividend paid, I; is investment, and (1 4 r) F;_; is repayment of financing raised at
time t — 1.

Solving the sources and uses identity in Equation (2) for dividend payments and
substituting the result in Equation (1), we can rewrite the value of the firm as

e e]

& Eo(CF — 1))
=2 ®

Note that dividend payments do not appear in Equation (3). The value of the firm depends
only on the residual of operating cash flows net of investment. This “free cash flow” is
available to be paid out as a dividend. If investment needs exceed current cash flows,
then the firm must sell additional securities. Because both cash flows and investment
outlays are not a function of dividend policy, dividend policy is irrelevant to firm value.

Paying out a dividend that exceeds the difference between current cash flow and
investment does not increase owners’ wealth; instead, it requires the firm to sell additional
securities to fund the optimal investment plan. Because any new financing is done on
fair terms (i.e., new financing is zero net present value [NPV]), an increase in today’s
dividend by a dollar requires the firm to raise additional financing worth a dollar in
present value. Thus, dividend policy is irrelevant to the value of the firm under the
perfect capital market assumptions used by Miller and Modigliani.

The Miller and Modigliani arguments clearly delineate the conditions under which
dividend policy is irrelevant to firm value. If dividend policy is to have an effect on share-
holder wealth, then it must be that one or more of the perfect capital markets assumptions
are violated. The remainder of this chapter examines the implications of relaxing the var-
ious assumptions underlying the Miller and Modigliani irrelevance propositions in order
to study the ways in which dividend policy can affect firm value.

3. Dividends and taxes

In the United States and many other countries, dividend income is taxed at a higher
rate than is capital gains. Assuming that investors act rationally, the preferential tax
treatment of capital gains should have significant effects on the corporate and personal
dividend decisions. Yet, as detailed in this section, even after several decades of research,
many questions remain unanswered. Our theories tell us that taxes should matter, but the
empirical evidence is still difficult to interpret.

For most individuals, capital gains are not taxed until they are realized, and the
tax rate applied to realized long-term capital gains of individuals has generally been
lower than the tax rate applied to dividend income.? Consequently, by choosing when
and what securities to trade, investors can affect the timing and amount of their tax
payments. Rational investors can, for example, liquidate mostly losing parts of their

2 The definition of “long term” for tax purposes has varied over the years between six months and a year.
Both short-term capital gains and dividends are taxed as ordinary income.
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portfolio, indefinitely deferring the payment of taxes on their capital gains.? The savings
associated with postponing the payment of taxes can substantially reduce the effec-
tive tax rate. For example, deferring tax payments for 20 years when the appropriate
annual discount rate is 10% reduces the effective tax rate by 85%. Investors can defer
the realization of capital gains while keeping their preferred consumption path. They
can do it by borrowing against their portfolio to finance current consumption. Alterna-
tively, they can fund consumption by liquidating losing parts of their portfolio. Finally,
investors can finance their current consumption by taking opposite (short and long)
positions in similar financial instruments realizing only the losing component of the
package.*

In the presence of preferential tax treatment of capital gains, rational investors should
have a tax-related dividend aversion.> Other things being equal, investors should prefer
low-dividend yield stocks.® In equilibrium, dividend aversion results in larger pretax
risk-adjusted returns for stocks with larger dividend yields. Tests of this hypothesis—a
tax-induced positive correlation between dividend yield and risk-adjusted returns—can
be divided into two groups. The first set of tests examines the relationship between
dividend yield and risk-adjusted return within a static equilibrium model (most notably
Brennan, 1970). The second set examines the dynamic behavior of stock prices around
the ex-dividend period.

Our review and analysis starts with the first set of tests. We survey the conflicting
empirical evidence of these tests and then relate it to the literature on the ex-dividend
period. We show that combining these two strands of research helps resolve the apparent
inconsistent empirical results obtained by Black and Scholes (1974) on the one hand and
by Litzenberger and Ramaswamy (1979) on the other.

3.1. Tests of the Brennan model

Brennan’s (1970) capital asset pricing model (CAPM) states that a security’s pretax
excess return is linearly and positively related to its systematic risk and dividend yield.
Formally,

E(rit —rf) = a1 + a2 Bir + az(dis — 7 1) 4)

3 Constantinides (1983, 1984) modeled this feature of the tax code and called it the tax timing option. Financial
theory tells us that investors should be willing to pay for this option. The market value of this option captures
the tax advantage of the long-term capital gains associated with the option to choose when to realize these
gains.

4 The IRS imposes some limitations on such strategies. For a strategy to be feasible, the financial instruments
should be sufficiently different that the strategy involves business risk. Buying long and selling short IBM, for
example, is not a feasible strategy.

5 Miller and Scholes (1978) suggest a scheme whereby investors can convert dividend income to tax-deferred
capital gains. If it can be done costlessly, investors should not have a dividend aversion. However, the scheme
is costly, and the evidence indicates that investors hardly use it.

6 Faced with investors’ dividend aversion, corporations should avoid paying dividends to the extent possible.
Why then do companies continue to pay dividends? The next section presents possible motivations for corporate
dividend payments.
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where rj; is the rate of return on stock i during period ¢, B;; is its systematic risk, d;;
is the dividend yield, and ry; is the risk-free rate of interest during period 7. A signif-
icantly positive a3 is interpreted as evidence of a tax effect. The two most influential
tests of the Brennan model—Black and Scholes (1974, hereafter BS) and Litzenberger
and Ramaswamy (1979, hereafter LR) present seemingly conflicting results. BS find no
evidence of a tax effect, whereas LR find evidence consistent with the tax hypothesis.”

3.1.1. The Black and Scholes experiment

To test the Brennan model, BS form portfolios of stocks using a long-run estimate of
the dividend yield—the dividends paid in the preceding year divided by the end-of-year
share price. They classify stocks with a high estimated dividend yield as having a high
expected yield over the following year. They find no difference in pretax risk-adjusted
returns across stocks with high- and low-dividend yields. They also find no difference in
after-tax risk-adjusted returns as a function of the dividend yield. Based on this evidence,
they advise investors to ignore dividends when forming portfolios.

3.1.2. The Litzenberger and Ramaswamy experiment

In contrast to the way that BS estimate the expected dividend yield, LR estimate a
short-run measure of the expected dividend yield, computed as follows. If a dividend
announcement is made in month 7 — 1 and the stock goes ex-dividend during month ¢,
the estimate of dividend yield is simply d;/p;— 1. In this case, the end of month ¢ — 1
stock price, p;_ 1, contains the information associated with the dividend announcement
during the month. When the announcement and the ex day occur in the same month, ¢,
LR estimate the market’s time ¢ expected dividend as of the end of month 7 — 1 as the
last dividend paid during the previous 12 months. For months in which no dividends are
paid, LR assume that the expected dividend yield is zero.

LR use a three-step procedure to test for tax effects. The first step of the LR experiment
is the estimation of the systematic risk of each stock for each of the test months. Formally,
the following regression is estimated for each month, ¢

Rij — Ryj = ait + Bir(Rmj — Ryj) + &ijj =1—60,...,1—1 &)

where R,,; is the return on a proxy for the market portfolio, R;; is the rate of return on
stock i, R s is the risk-free rate of interest during period j, and ¢;; is a noise term. The
coefficient §;; is the estimated beta for stock i for month ¢.

The second step uses the estimated beta for stock i during month #, 8;;, and an estimate
of stock i’s expected dividend yield for month ¢, d;;, as independent variables in the
following cross-sectional regression for month ¢:

Rit — Ry = air + axBir + a3(dis — Ryr) + i (6)

7 Other studies include Blume (1980), Gordon and Bradford (1980), Morgan (1982), Poterba and Summers
(1984), and Rosenberg and Marathe (1979).
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The cross-sectional regression is estimated separately for each month during the period
from 1936 through 1977, resulting in a time series of estimates of a3;. The third step
computes an estimate of az in Equation (4) as the mean of this time series of estimates.
LR find a3 to be significantly positive and interpret this as evidence of a dividend tax
effect.

3.1.3. Litzenberger and Ramaswamy’s estimate of dividend yield and potential
information-induced biases

In order to minimize the potential for information-induced biases to affect their infer-
ences, the estimate of the expected short-term dividend yield for month ¢ uses only
information available at the end of month ¢ — 1. Nevertheless, Miller and Scholes (1982)
point out that some information-induced bias can still remain. The LR experiment uses the
Center for Research in Security Prices (CRSP) tapes, which do not report announcements
of dividend omissions. A dividend omission, when contrasted with a positive expected
dividend, is equivalent to an announcement of a drastic dividend reduction to which
the market responds negatively. By ignoring omissions, LR’s experiment erroneously
assumes that the months corresponding to dividend omissions have zero expected divi-
dends. Consequently, the experiment relates the resulting negative excess return to a zero
expected dividend yield. Classifying months with dividend omissions as zero expected
dividend months can result in a positive cross-sectional relationship between LR’s esti-
mate of expected dividend yield and measured stock returns.®

Kalay and Michaely (2000) investigate the potential information-induced biases by
performing a modified LR experiment using weekly returns. They limit the sample
to cases in which the announcement week precedes the ex-dividend week (96.6%
of the sample), excluding weeks containing announcements of dividend omissions.
The modified experiment results in a significantly positive dividend yield coefficient.
Interestingly, the point-estimate of this coefficient is almost identical to the one reported
by LR (obtained using monthly returns). Based on this result, they conclude that the
positive dividend yield coefficient documented in the LR experiment is not driven by
information-induced biases. At this juncture, it seems that the two major tests of the
Brennan (1970) model (LR and BS) lead to conflicting results. Later, we will present
additional analysis and a possible resolution of this conflict. Before we do so, we examine
the other set of tests; namely, the ex-dividend day studies.

3.2. The ex-dividend day studies

Studying the ex-dividend period enables a direct comparison of the market valuation of
a dollar paid in dividends to the valuation of a dollar of realized capital gains. There are

8 LR (1982) address this potential problem by constructing alternative measures of expected short-term
dividend yields that are based only on current and past information. These experiments also result in statistically
significant and positive dividend yield coefficients.
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three important dates in every dividend period: the announcement day, the ex-dividend
day, and the payment day. On the announcement day, the firm declares the dividend per
share to be paid on the payment date to its stockholders of record at the closing of trade
on the last cum-dividend day. The announcement day precedes the ex-dividend day by
about two weeks and the payment day by about four weeks. A stock purchased on the
last cum- (with) dividend day includes a claim to the dividend declared (to be paid two
weeks later), while a stock purchased on the ex-dividend day does not. The ex-dividend
price should therefore be lower to reflect the lost dividend.

3.2.1. The ex-dividend day studies—the theory

The theoretical analysis of stock price behavior around the ex-dividend day compares
the expected price drop to the dividend per share.” In perfect capital markets, assuming
complete certainty, the stock price drop should equal the dividend per share. Any other
stock price behavior provides potential arbitrage opportunities. A smaller (larger) price
drop provides arbitrage profits by buying (selling short) on the cum-dividend day and
selling (covering) on the ex-dividend day. A similar analysis can be conducted in the
presence of uncertainty if we assume that any excessive ex-dividend period risk is not
priced. This is the case if the risk is diversifiable and/or investors are risk-neutral.'® We
will continue our analysis assuming that the ex-dividend period required rate of return
is not different from that of any other day.

Elton and Gruber (1970) model the conditions for no profit opportunities around the
ex-dividend day in the presence of differential taxation of realized capital gains and
dividend income. Denote the realized long-term capital gains tax rate as ¢, < ty, where
tq is the tax rate on dividend income. Let D be the dividend per share, P, the last
cum-dividend stock price, and E(P,) the expected ex-dividend stock price. Equating the
after-tax returns from these two sources of income results in

(I —1e)(Pp — E[Pa]) = (1 —ta)D )

9 The earlier papers on this issue are Campbell and Beranek (1955) and Barker (1959).

10 The Introduction of uncertainty requires some modifications. Market participants can form an estimate
of the expected ex-day price drop based on past realizations. In general, financial economists expect these
estimates to be unbiased. Nevertheless, taking a position (long or short) to exploit profit opportunities around
the ex-dividend day involves risk. Thus, a difference between the expected ex-day price drop and the dividend
per share can provide profits but not arbitrage opportunities. Indeed, empirically, the ex-dividend period is
a time of excessive volatility (see Lakonishok and Vermaelen, 1986). The possible effects of risk on ex-day
trading are pointed out in Kalay (1984) and modeled by Heath and Jarrow (1988) and Michaely and Vila
(1995). With unusually large and priced risk, the ex-day price drop should be smaller than the dividend per
share, giving the stockholders a larger required rate of return. One has to remember, however, that there are
several thousand ex-dividend events in a given calendar year. The risk associated with these events should
be at least temporally independent, thereby presenting substantial diversification possibilities. Investors can
also hedge part of the risk by using options. Given the risk-reduction technology and the short time interval
between closing on cum day and opening on ex, one can still expect the ex-dividend price drop to be “almost
equal” to the dividend per share.
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and

Py, — E[P]1 -1y
D 1-1,

®)

A larger tax rate on dividend income (i.e., #; > t,) results in an ex-dividend price drop
smaller than the dividend per share. In such an economy, one can infer the tax rates from
the ex-day relative price drop.!!

Elton and Gruber present empirical evidence documenting an ex-dividend price drop
smaller than the respective dividend per share. This evidence seems consistent with the
hypothesis that investors have a tax-induced preference for capital gains. The tax code,
however, is a bit more complex. Short-term capital gains are taxed as ordinary income.
Thus, as Kalay (1982a) points out, short-term traders can profit from a difference between
the drop in the ex-dividend day stock price and the respective dividend per share. For
example, assume the cum-dividend stock price is $50, the dividend per share is $2, and
the expected ex-day price drop is 70% of the dividend per share—$1.4. A short-term
investor can buy the stock cum-dividend and sell it on the ex day. She would have a
capital loss of $1.4 but would gain $2 of cash dividends, netting a before-tax gain of
60 cents per share. This corresponds to a before-tax daily percentage excess return of
1.2%, corresponding to an annual excess return of 1,873% (assuming 250 trading days
per year).

Kalay (1982a) argues that, without transaction costs, elimination of profit opportunities
implies an expected ex-dividend price drop equal to the dividend per share.'?> Although
there are limitations on the amount of short-term capital losses individuals can write
off to offset dividend income (about $3000 a year), dealers are not subject to these
restrictions. Hence, in the absence of transaction costs, short-term traders are expected
to trade as long as there is a difference between the expected ex-day stock price drop
and the dividend per share.

Nevertheless, we should not necessarily observe equality between the expected
ex-day stock price drop and the dividend per share. Consider the role of corporations
investing in other corporations. As stockholders, corporations are taxed only on 30%
(up from 15%) of the cash dividends they receive, while realized capital gains are taxed
at the corporate income tax rate. Thus, corporations have a preference for cash div-
idends. For a corporation, equality between the expected ex-day price drop and the
dividend per share provides profit opportunities. Assume in the preceding example that
the stock price drops by $2 on the ex day. The firm pays tax only on 30% of the $2

n Typically, the long-term capital gains were taxed at a fraction of the respective individual income tax.
Hence, the marginal relative and absolute tax rates can be calculated.

12 Thjs statement assumes that the required rate of return during the cum-ex period is arbitrarily close to zero
and thus can be ignored. Also ignored are the trivial effects of the delayed payments of the dividends. The
actual payments are received in about two weeks following the ex day; thus, the realized capital losses should
be compared to the present value of the dividends. In this case, the appropriate discount rate is the risk-free
rate since we know of no default on a promised dividend. The potential effects of such modification are indeed
trivial. A $2 dividend, for example, has a present value of 1.998$.
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dividends it receives, while it can deduct the full $2 capital loss. If the corporate tax
rate is 34%, the per-share after-tax dividend the corporation receives is $1.796, while its
per-share after-tax capital losses are only $1.32. The net gain is therefore 47.6 cents, or
a before-tax return on investment of about 1% per day—equivalent to a 1100% annual
return!!3

What relationship between the dividend per share and the expected price drop would
amount to no profit opportunities around the ex-dividend day for a corporate investor?
The ex-day price drop should exceed the dividend per share. In our example, a $2
dividend should correspond to a $2.721 expected stock price drop. Yet recall that
such ex-day stock price behavior provides profits to short-term traders. So is there an
ex-dividend stock price drop that will provide no profit opportunities to all the traders?
Interestingly, in the absence of transaction costs, the answer is no. The differential tax
treatment of major economic players creates a large variety of relative valuations of
dividends and capital gains. Any market-relative valuation of these cash flows results in
profit opportunities to some groups.'* One can say that the ex-dividend period provides
unavoidable profit opportunities.

Transaction costs enable the existence of an ex-dividend day equilibrium. Transaction
costs allow for a variety of relationships between the expected stock price drop and the
dividend per share. The only requirement is that the profits from the different relative
valuations are smaller than the cost of a round-trip transaction for the inframarginal
traders. The relative ex-dividend price drop can be anywhere within the bounds that
provide no profit opportunities to all traders. Consequently, as Kalay (1982a) points out,
one cannot infer the marginal tax rates of the marginal investors from the relative ex-day
price drop.

3.2.2. The ex-dividend day studies—the evidence

The existing empirical evidence documents a stock price drop that is significantly
smaller than the dividend per share—an unusually large cum-dividend rate of return (see
Campbell and Beranek (1955), Durand and May (1960), Elton and Gruber (1970), Kalay
(1982a), Lakonishock and Vermaelen (1983), and Eades, Hess, and Kim (1984), among
others). Although theory does not predict a specific relationship between the relative
ex-day price drop and the preferential long-term capital gains tax rate, this evidence is
consistent with the hypothesis that a dollar of capital gains is worth more than a dollar
of dividends. However, further investigations of this behavior cast serious doubt on this
explanation.

Indeed, the more empirical evidence on stock price ex-day behavior we obtain, the
harder it is to interpret. Consider the evidence presented in Eades, Hess, and Kim (1984;

13 This common corporate practice is termed dividend capture. Dividend capture programs became so
widespread in the United States that the government imposed limitations on their use. As of 1984, a cor-
poration has to own the stock for at least 45 days to qualify for the 70% exclusion on its dividend income.

14 See Dammon and Green (1987) and Dybvig and Ross (1986).
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hereafter EHK). They find positive excess returns before and including the ex-dividend
day and abnormally negative returns following it. In fact, the abnormal returns on the
ex-dividend day are smaller than the excess return on the last cum-dividend day.

Based on Table 2 in EHK, we see that the cumulative excess return from day —5
to (and including) day O (the ex day) is 0.43%, while the ex-day excess return is only
0.142%. The cumulative negative excess return from day 1 to day 5 following the ex day
is —0.24%. How can theory explain the relatively large and systematic price changes
before and after the ex day? What is the reason for cumulative excess returns of 0.288%
during the five days prior to the ex day? Why are professional investors with trivial
transaction costs unable to time their trades to exploit this phenomenon?

To help quantify the relationship between the excess return and the relative ex-day
price drop, note that the mean quarterly dividend yield during EHK’s sample period

Table 2

Test of the null hypothesis of zero excess returns for the ex-dividend period with a sample of all

taxable distributions by N.Y.S.E. common stocks. Average daily excess and standardized daily

excess returns of equally weighed ex-day portfolios for each day in the ex-dividend period for

the period July 2, 1962, to December 31, 1980. The number of ex-dividend day portfolios is

4.471; the number of trading days is 4,640; and the average number of stocks in each ex-day
portfolio is 18.6.

Average Average

Trading day percent standardized

relative excess excess Significance Posterior odds ratios®
to ex-day return® return® t-statistic level Uniform Normal
-5 0.067 0.0631 4218 <10~* 0.0073 0.0005
—4 0.046 0.0621 4.155 <1074 0.0095 0.0006
-3 0.061 0.0832 5.561 <1074 <1074 <1074
-2 0.066 0.0892 5.968 <10™* <107* <10™*
-1 0.188 0.2340 15.647 <107* <107* <1074
Ex-day 0.142 0.1756 11.741 <1074 <10~ <1074
+1 —0.053 —0.0651 —4.355 <1074 0.0041 0.0003
+2 —0.058 —0.0734 —4.911 <107 0.0003 <107
+3 —0.036 —0.0405 —2.707 0.0068 1.366 0.0824
+4 —0.046 —0.0627 —4.195 <10~* 0.0080 0.0005
+5 —0.043 —0.0553 —3.700 0.0002 0.0569 0.0037

3Excess return equals the difference between the ex-day portfolio return day ¢ and RP; (the mean portfolio
return for day ¢ estimated during the 60 day period surrounding the ex-day).

YStandardized excess return equals the excess return for the ex-day portfolio divided by the ex-day portfolio
standard deviation estimated during the 60 day period surrounding the ex-day (30 days on each side of the
ex-day).

“Both cases assume that the null hypothesis of no tax premium is true with probability 0.5. The prior beliefs
about the alternative hypotheses are represented as a 0.5 probability that (1) the mean ex-day SER is between
—1 and +1 with uniform probability, and (2) the mean SER is distributed as normal with a mean of zero and
a standard deviation of 0.316.
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is about 1%. A relative ex-day price drop of 0.85 corresponds to an excess return of
0.15% for the average stock. A strategy of owning the stock from —5 to 0 gives an
excess return of 0.43% (equivalent to a relative price drop of 0.57 for the average
stock). A portfolio of stocks held between days —5 to +5 gives an excess return of
0.24% (equivalent to a relative price drop of 0.76 for the average stock). This evidence
indicates that indeed, as the theory suggests, there are profit opportunities around the
ex-dividend day.

EHK’s additional tests are even more puzzling. Table 3 of their paper describes the
behavior of stock prices around the ex day of stock dividends and of nontaxable cash
dividends. Surprisingly, a similar pattern of stock returns emerges. A strategy of buying
stocks five days before the ex-dividend day and selling them on day +35 yields excess
returns of 1.061%. A strategy of buying stocks five days before the ex day of a nontaxable
dividend and selling on the first day after ex yields excess returns of 0.52%. Selling short
these stocks on the ex day (day 0) and covering five days later (day +5) yields almost
identical returns. Taxes should be unrelated to this stock price behavior. In addition to
documenting the existence of profit opportunities to a short-term trader, this evidence
casts doubt on the tax-related explanation of the ex-day empirical regularities.

Michaely (1991) provides additional evidence by investigating the ex-dividend day
behavior of stock prices around the 1986 tax reform. He finds no evidence of excess
returns around the ex day before and after the tax reform. It seems that during the latter
part of the 1980s, the ex-dividend day price drop was equal to the dividend per share.
The change occurred, however, before the Tax Reform Act of 1986, thus providing no
evidence of tax effects. A more detailed investigation of the time-series behavior of the
ex-dividend day excess return reveals a similar puzzle. Eades, Hess, and Kim (1994)
find substantial time-series variation in stock price ex-day behavior. The variation does
not correspond to changes in the tax code.

Some studies have found ex-dividend day evidence that seems consistent with the
tax hypothesis. Barclay (1987) describes different ex-day stock price behavior before
federal income taxes were introduced to the U.S. economy. The ex-dividend stock price
drop appears to equal the dividend per share in this time period. One must remember,
however, that before 1910 the New York Stock Exchange (NYSE) was a far less liquid
market. In such a market, the mechanical reduction (which is equal to the dividend per
share) in the ex-day opening stock price can result in such a finding.

In summary, in the absence of transaction costs there is no ex-dividend day relative
price drop that provides no profit opportunities to all traders. Consequently, in such an
economy taxes cannot be inferred from the size of the ex-day price drop relative to the
dividend. The existence of transaction costs enables an equilibrium where the ex-day
relative price drop is within the bounds of no profit opportunities. Theory, however,
cannot help us in determining the relative ex-day price drop within the bounds of no
profit opportunities. Nevertheless, financial economists document excess returns during
the ex-dividend period. Can this empirical regularity help explain the LR results? We
turn now to integrate the theory and evidence obtained by investigating the ex-dividend
period with evidence documented in tests of the Brennan (1970) model.
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Table 3

Tests of the null hypothesis of zero excess returns for the ex-dividend period with a sample of

non-taxable distributions by N.Y.S.E. common stocks. Average daily excess and standardized daily

excess returns of equally ex-day portfolios for each day in the ex-dividend period for the period
July 2, 1962 to December 31, 1980.

Average Average
Trading day percent standardized
relative excess excess Significance Posterior odds ratios®
to ex-day return? return® t-statistic level Uniform Normal
Panel A

Stock dividends and stock splits. The number of ex-dividend day portfolios is 1,550; the number of trading
days is 4,640; and average number of stocks in each ex-day portfolio is 1.4.

-5 —0.016 —0.0258 —~1.017 0.3092 18.753 1.1822
—4 0.070 0.0159 0.626 0.5312 25.824 1.6281
-3 0.001 0.0037 0.147 0.8829 31.081 1.9588
-2 0.059 0.0314 1.238 0.2157 14.630 0.9222
-1 0.194 0.0969 3.815 <1074 0.0217 0.0014
Ex-day 0.387 0.1998 7.866 <1074 <1074 <1074
+1 0.128 0.0666 2.624 0.0088 1.010 0.0637
+2 0.151 0.0748 2.947 0.0032 0411 0.0259
+3 0.112 0.0632 2.489 0.0128 1.421 0.0896
+4 —0.025 0.0058 0.229 0.8328 30.604 1.9290
+5 —0.004 —0.0029 —0.113 0.9100 31.209 1.9668
Panel B

Non-taxable cash distributions. The number of ex-dividend day portfolios is 765; the number of trading days
is 4,460; and the average number of stocks in each ex-day portfolio is 1.2.

-5 0.198 0.1296 3.585 0.0030 0.0358 0.0023
—4 0.119 0.0374 1.033 0.3016 12.924 0.8148
-3 0.122 0.1122 3.104 0.0019 0.1789 0.0113
-2 0.042 0.0799 2.209 0.0271 1.920 0.1211
-1 0.232 0.1633 4517 <1074 0.0008 <1074
Ex-day —0.139 —0.1417 —3.918 <1074 0.0102 0.0006
+1 —0.275 —0.1496 —4.137 <1074 0.0042 0.0003
+2 —0.047 —0.0653 —1.807 0.0708 4319 0.2723
+3 —0.022 —0.0254 —0.703 0.4821 17.242 1.087

+4 —0.031 —0.0260 —0.720 0.4716 17.040 1.074

+5 —0.221 —0.1113 —3.078 0.0021 0.1932 0.0122

3Excess return equals the difference between the ex-day portfolio return on day # and RP; (the mean portfolio
return for day ¢ estimated during the 60 day period surrounding the ex-day).

YStandardized excess return equals the excess return for the ex-day portfolio divided by the ex-day portfolio
standard deviation estimated during the 60 day period surrounding the ex-day (30 days on each side of the
ex-day).

“Both cases assume that the null hypothesis of no tax premium is true with probability 0.5. The prior beliefs
about the alternative hypotheses are represented as a 0.5 probability that (1) the mean ex-day SER is between
—1 and +1 with uniform probability, and (2) the mean SER is distributed as normal with a mean of zero and
a standard deviation of 0.316.
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3.3. Ex-day and cross-sectional studies

In this section, we provide a reconciliation of the seemingly conflicting results docu-
mented by BS (1974) and LR (1979, 1982).15 BS estimate cross-sectional differences
of before-tax long-term returns associated with differences in the respective dividend
yields. In other words, if an investor owns a stock for a year, would she earn a higher
pretax return if the stock held had a higher expected dividend yield? In contrast, the
LR experiment documents, for a given stock, time-series differences in pretax rates
of returns earned during the ex-dividend period compared to those received during
other periods. Because of these differences in the experimental designs, the results of
these two types of studies can differ. Investors can receive higher pretax returns during
ex-dividend periods even if the stocks’ annual returns are not related to their respective
dividend yields. More importantly, however, we also argue that the evidence presented
in both the LR and BS studies is inconsistent with the tax hypothesis.

As detailed above, Brennan’s (1970) capital asset pricing model states that stocks with
higher dividend yields should offer larger risk-adjusted pretax returns throughout the
year. In contrast, the LR test of the Brennan model is inadvertently designed to discover
whether the ex-dividend period offers unusually large risk-adjusted returns (we refer to
this seasonal effect as time-series return variation). Time-series return variation per se is
not evidence of a tax effect. As detailed later in this chapter, it seems nearly impossible
to provide a tax-based explanation for time-series return variation in an economy that
shows no cross-sectional return variation.'®

3.3.1. Tax effects and time-series return variation

If investors could avoid the dividend tax penalty during non-ex-day periods, they would
require a tax premium only during ex periods. This would create time-series return
variation. Under U.S. tax law, however, investors attempting to own the stock only
during non-ex periods must realize short-term capital gains, which are taxed as ordinary
(dividend) income.

To illustrate, consider an investor who is attempting to own stock XYZ without receiv-
ing its dividends. Suppose the stock pays quarterly dividends, with the ex-dividend days
being the last business day of March, June, September, and December. A possible strategy

15 This section is based exclusively on Kalay and Michaely (2000).

16 With unlimited short selling possibilities, one can suggest a tax arbitrage in the multiperiod version of
Brennan. Sell a well-diversified low-yield portfolio short and buy a well-diversified high-yield portfolio.
Liquidate the positions within six months. In this case, both capital gains and dividend income are treated as
ordinary income. The difference between the returns on the high-yield and low-yield portfolios constitutes a
profit opportunity. If such trading is allowed, there is no equilibrium. Short-term traders are at equilibrium only
when no expected risk-adjusted return differential between high- and low-yield portfolios exists. But, in such
a case, the long-term investor benefits from a shift to low-yield stocks. To reach equilibrium, restrictions on the
economy must be imposed. The restrictions can be no (or limited) short sales, wealth limitations, and less than
perfect diversification possibilities. With such restrictions there is an equilibrium in which the risk-adjusted
pretax return is correlated with the dividend yield.
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involves buying the stock, say, on January 1 and selling it cum-dividend after the next
dividend announcement, thereby realizing only capital gains. On April 1, our investor
can buy the stock ex-dividend, keep it until the end of June, and so on. The dividends
are paid to the investor’s trading partners. But because the attempt to avoid dividend
income involves realization of short-term capital gains, the investor pays the same taxes
he or she would pay on dividend income and therefore requires an identical tax pre-
mium. Thus, even though a long-term investor could prefer capital gains to dividend
income, he or she does not require a larger pretax return during the ex-dividend period
only.!7:18

The economic incentives of the long-term investor should not lead to excess returns
during the ex-dividend period. If many long-term investors prefer to sell the stock before
the last ex-dividend day, the cum-dividend stock price could be depressed, creating larger
returns during the ex period.!® But if these investors time their trades to economize on
the taxes they could pay on the last dividend, they will surely require compensation
for the dividends distributed during their holding periods. Thus, if we observe tax-
based price pressure that results in excess returns during the ex period, we ought to
observe a “tax premium” for stocks with higher dividend yields. It is difficult to pro-
vide a tax-based explanation for time-series return variation, but almost impossible to
explain time-series return variation in an economy that shows no cross-sectional return
variation.

3.3.2. The Litzenberger and Ramaswamy experiment—time-series or cross-sectional
return variation

Based on the preceding discussion, it is important to determine whether LR’s docu-
mented dividend effect is evidence of time-series or cross-sectional return variation. By
its very nature, the LR experiment is likely to uncover time-series return variation and
is inefficient in detecting cross-sectional return variation. The LR experiment defines

17 One can argue that a constant tax premium per unit of time is the preferred compensation. A different
premium structure can force the long-term investor (hereafter LTI) to own the stock longer or sell it sooner
than his consumption investment decisions dictate. Also, note that the LTI is almost indifferent as to the
timing of his purchase around the ex day. With quarterly dividends, the investor has to own the stock for at
least two ex periods to qualify as an LTI. He can avoid the third ex period just as easily if he buys the stock
before the current ex. Finally, Constantinides (1983, 1984) points out that investors have incentives to realize
short-term losses and to defer capital gains for as long as they can. Therefore, the long-term buyers and the
short-term traders constitute, almost by definition, a larger fraction of the market than the long-term sellers.
One would expect them to offset any temporary price pressure resulting from the population of long-term
sellers.

18 The tax-related considerations of short-term traders and tax-exempt institutions cannot lead to time-series
return variations. Corporations, on the other hand, have a tax-related preference for cash dividends over short-
term capital gains. Seventy percent of the dividends they receive are tax-exempt. Corporations are willing to
pay a tax-related premium to own the stock during an ex-dividend month.

19 The empirical evidence is inconsistent with this conjecture. A positive excess return prior to the ex day has
been documented by Eades, Hess, and Kim (1984) and Lakonishok and Vermaelen (1986).
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a stock as having a positive dividend yield only during its ex-dividend period. Hence,
firms that pay quarterly dividends are classified as offering a zero dividend in two-thirds
of the months. This experimental design makes it difficult to relate the dividend yield
coefficient to taxes.

Consider the following possibility. For reasons that may not be unrelated to taxes,
a stock’s expected rate of return is higher during the ex-dividend month than in other
months. Suppose this difference in returns is unrelated to the dividend yield. An example
is presented in Figure 1. All of the stocks in the economy are assumed to have the same
risk-adjusted expected returns, but the expected returns in the ex-dividend month are
assumed to be higher.

As is evident from Figure 1, an LR experiment performed on this data would result in
a positive dividend yield coefficient. In this case, however, the yield coefficient would
indicate only that stock returns show seasonal variation. Interestingly, as demonstrated
in Figure 2, an LR clientele test (as in their 1980 study) in our assumed economy leads
to evidence consistent with a tax-induced clientele effect. Divide the stocks into five
subsamples based on their expected dividend yield, as in LR. Group 1 contains the
lowest-yield stocks, and group 5 the highest. An LR experiment in our economy would
result in a smaller dividend yield coefficient for the higher-yield groups. This result,

LR type regression

Risk-adjusted monthly returns

Dividend Yield

Fig. 1. Plots of risk-adjusted returns and the corresponding dividend yield along the horizontal broken line.
The assumption made is that risk-adjusted returns during ex-dividend months are higher but unrelated to the
respective dividend yield. The vertical axis intercept, denoted by a square, contains approximately two-thirds
of the observations.
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Regression on low yield stocks

Regression on medium yield stocks

Regression on high yield stocks

Risk-adjusted monthly returns

Dividend Yield

Fig. 2. Plots of risk-adjusted returns and the corresponding dividend yield along the horizontal broken line.
The assumption made is that risk-adjusted returns during ex-dividend months are higher but unrelated to the
respective dividend yield. The vertical axis intercept, denoted by a square, contains approximately two-thirds
of the observations.

however, is not evidence of tax-induced clienteles. The explanation for this empirical
regularity is quite simple. In the cross-sectional regression, the same return differential
(between the ex and non-ex period) is related to a larger number for the higher-yield
groups.

Although the LR experiment will uncover time-series return variation, it is not
designed to find cross-sectional return variation. The example detailed in Figure 2 helps
to illustrate this point. Assume a Brennan-type economy in which stocks with larger
dividend yields are associated with larger pretax returns. Panel A of Figure 2 presents
such an economy. Suppose that all firms in this economy pay quarterly dividends. Fol-
lowing the LR methodology, a dividend-paying stock is assumed to have a zero-dividend
yield in two out of three months and its own yield during the ex month. As is evident
in Panel B of the figure, the expected risk-adjusted return of the zero-yield category
includes a “tax premium” that biases the experiment toward the null hypothesis of no
tax effect.

3.3.3. The empirical evidence

Kalay and Michaely (2000) replicate the LR experiment using weekly and monthly data.
They document a positive and statistically significant dividend yield coefficient for both
weekly and monthly data. As discussed earlier, this evidence by itself might very well
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indicate only time-series return variation that is unrelated to taxes. The ordinary-least-
square (OLS) point estimate of the dividend yield coefficient in Kalay and Michaely’s
experiment is 0.246 for the weekly experiment and 0.226 for the monthly. The two
estimates are almost identical. The difference between the ex-dividend week risk-
adjusted returns and the returns in other weeks is similar to the difference between
ex-dividend-month returns and the returns during other months. One can conclude that
almost all of the excess returns occur within the ex-dividend week. This is strong evi-
dence of time-series return variation.

To further test for cross-sectional return variation, Kalay and Michaely (2000) repeat
the LR experiment using quarterly data. Expected quarterly dividends are assumed to be
equal to the mean quarterly dividend yield of the previous calendar year. This is a direct
test of cross-sectional return variation. The outcome is an insignificant dividend yield
coefficient.??

In summary, during the ex-dividend period, stock returns are unusually high but are
unrelated to the dividend yield. Thus, Black and Scholes (1974), who examine whether
returns of high-dividend yield stocks are higher throughout the year, find no dividend
effect. LR examine whether stocks experience higher risk-adjusted returns during the
ex-dividend period and find that returns are higher during the ex-dividend period. The
evidence presented in both studies is inconsistent with a tax effect.

3.3.4. Risk and the ex-day returns

If taxes do not explain the higher ex-dividend period returns, what does? Changes in
risk or risk premiums are one possible explanation. Indeed, the volume of trade in
these stocks during this period is unusually high. One also finds a higher variance of
stock returns during the ex-dividend period (see Lakonishok and Vermaelen, 1986).
The incremental risk around the ex-dividend period could be priced. Namely, investors
could require a larger ex period return to compensate them for the larger per-period risk
around the ex day. On average, stocks experience an excess return of 0.24% during the
11 business days surrounding the ex day. The corresponding rate of return of a typical
stock is about 0.54%. Therefore, the excess ex-day return constitutes an increase of 44%
in the respective holding period returns. A similar increase in risk could explain these
differences. To test the hypothesis that changes in risk explain the ex-day stock price
behavior, we need a theory to guide us. Lacking a satisfactory theory, we are left with a
conjecture.

3.4. The case of citizen utilities

In 1956, Citizen Utilities created two classes of identical shares that differed only in
their dividend payout. Series A shares paid cash dividends, and series B shares paid

20 For additional evidence indicating that LR’s findings are evidence of time-series return variation, see Kalay
and Michaely (2000).
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stock dividends. Based on a 1969 IRS ruling, the stock dividends paid on series B stocks
were not subject to taxation. In his investigation of the case, Long (1978) compared
the payouts and found that the firm paid consistently 8 to 10% more stock dividends
than cash dividends. The relationships between these two streams of payouts were found
to be extremely stable and predictable. Investors could have easily predicted that this
relationship would continue in the future. Contrary to the tax hypothesis, however, Long
(1978) found that, if anything, series A stocks receiving cash dividends commanded
a slight premium over series B stocks. More recently, Hubbard and Michaely (1997)
reexamined the relative valuation of series A and B stocks after the 1986 Tax Reform
Act. They found that the reduction in the preferential tax treatment of capital gains did
not change the relative valuation of the two series. Although these results are inconsistent
with the tax hypothesis, Poterba (1986) has documented different ex-dividend day price
behavior for the two series. He finds a smaller stock price drop than the dividends for
the series that pays cash dividends and close to an equal price drop for the series that
pays stock dividends. It is surprising to find ex-day evidence that, taken at face value,
seems consistent with a preference for capital gains when the overall valuation indicates
apreference for cash dividends. This evidence should not be taken as definitive, however,
inasmuch as we are dealing with only one firm. That this firm is a utility further limits
inference, for anecdotal evidence suggests that stockholders of utilities typically prefer
cash dividends.

3.5. Recent evidence on dividends and taxes

In two recent papers, Sialm (2005, 2006) provides some new evidence on the relationship
between asset valuations, stock returns, dividends, and taxes. Rather than relying on the
dividend yield as a proxy for the tax consequences of owning a security, Sialm computes
a direct estimate of the effective tax burden associated with owning a security that
accounts for time-series changes in tax rates on capital gains and dividend income and
cross-sectional differences in the proportion of total returns that come in the form of
dividends.

Sialm (2005) exploits the time-series variation in this direct measure of the tax
burden to test whether expected tax burdens are capitalized into asset prices. Con-
sistent with tax capitalization, he finds a negative relationship between asset valu-
ations and effective tax rates after controlling for various macroeconomic factors.
In addition, he also finds a positive association between taxes and aggregate asset
returns.

Sialm (2006) provides new tests of the Brennan (1970) model based on the esti-
mated tax yield of the security, rather than relying on the estimated dividend yield.
The paper finds an economically and statistically significant relationship between
risk-adjusted stock returns and effective personal tax rates using data on a cross section
of equity securities between 1927 and 2004. Consistent with tax capitalization, stocks
facing higher effective tax rates tend to compensate taxable investors by generating
higher before-tax returns.
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4. Agency relationships and dividend policy

Miller and Modigliani (1961) demonstrate that in perfect capital markets, assuming a
given investment policy, the firm’s market value is independent of its dividend deci-
sion. The assumption that investment policy is fixed is helpful, for it separates the
effects on firm value of investment decisions from those of dividend decisions. In gen-
eral, however, investment decisions and dividend decisions are often interrelated. For
example, by deciding to reduce its dividend payment (holding other forms of payout
constant), the firm increases its investment. Similarly, the firm can finance its payment
of cash dividends by selling assets. Hence, a more realistic investigation of the div-
idend decision requires exploration of the effects that alternative dividend decisions
have on the firm’s investment policy. The motivation to investigate this issue further
is enhanced by the modern view of the corporation as a complex structure of con-
tractual arrangements among different parties. This section highlights the important
role the dividend decision plays in the complicated relationships among the various
parties.

4.1. The main claimholders of the firm

There are different types of suppliers of capital, but all share the consequences of the
economic activities of the corporation. Stockholders, bondholders, convertible bond-
holders, and owners of warrants supply capital and receive payouts based on the cash
flows generated by the firm. Management and employees supply labor and receive pay-
ments. Suppliers of other factors of production and subcontractors also have a stake in
the firm’s success. Even past customers who continue to purchase maintenance services
for equipment bought from the firm rely on the corporation’s continued operation. These
parties have conflicting interests, but two conflicts stand out as most important in the
discussion of payout policy—the conflict between stockholders and bondholders and the
conflict between management and stockholders.

4.2. Stockholder—Bondholder conflict and dividends

Our investigation of the conflicts of interest between bondholders and stockholders
assumes that management’s interests are aligned with those of stockholders. Stockhold-
ers can hire and fire management, and managers often have significant equity positions
in the firm. Moreover, the compensation of managers often contains a significant com-
ponent that depends on the firm’s stock price.?! We therefore assume that management
decisions are consistent with those the stockholders would make themselves, and we refer
to managers and stockholders interchangeably in our discussion. We relax this assump-
tion when we discuss the conflicts of interest between managers and stockholders in
Section 4.4.

21 Murphy (1999) provides a comprehensive summary of the literature examining managerial
compensation.
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Stockholders and bondholders share the cash flows generated by the firm.?> Bond-
holders are entitled to periodic interest (coupon) payments and the payout of the face
value (the promised amount) at the maturity of the debt. They are paid first, but the
payoffs are limited to the promised coupons and face value. Stockholders, in con-
trast, receive all the remaining cash flows after the obligations to the bondholders have
been met. If the value of the firm exceeds the value of the obligations to the bond-
holders, the stockholders will choose to pay them off and take the residual value. If,
however, the value of the firm’s assets is lower than the amount promised to the bondhold-
ers, then stockholders, having limited liability, can default. In this case, the bondholders
have the right to take over the assets of the firm as partial compensation for their debt.
There is a clear asymmetry in how the payoffs are split between the two parties. Stock-
holders, who receive the residual value after full payment to the bondholders, are the
sole beneficiaries of the firm’s upside potential; bondholders who will lose a portion of
their principal in bad times bear the downside risk.

The asymmetry in the payoffs to the bondholders and the stockholders creates con-
flicting objective functions. The bondholders will attempt to maximize the likelihood
that they will be paid in full. Hence, they will choose to minimize the downside risk and
thereby increase the value of their claims. The stockholders will choose an investment
policy with as large an upside potential as possible even if by doing so they increase the
downside risk. Increasing both the upside potential and the downside risk would increase
the market value of the equity with a corresponding reduction in the market value of
the debt. The conflicting relationship between the bondholders and the stockholders is
illustrated algebraically as follows:

B+S=F (10)
where

B = the market value of the bonds
S = the market value of the stocks
F = the market value of the firm

Consider an action that changes the market value of the firm by AF

AB+ AS = AF 11
AS = AF — AB 12)
Stockholders gain from an action that leaves the market value of the firm unchanged
if it reduces the market value of the debt. In such a case, stockholders’ gains would

equal bondholders’ losses. Assuming perfect capital markets, the ex-dividend drop in
firm value is equal to the dividend paid; AF = —D.?? In this case,

AS=-D—AB (13)

22 For simplicity we assume only two types of claims—straight debt and equity. The analysis is easily extended
to convertible debt, warrants, and preferred stocks.
23 In this section, cash dividends and payouts to stockholders via share repurchases are treated interchangeably.
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If debt value is unchanged by the payment of the dividend, then the market value of the
firm’s stock falls by the full amount of the dividend, leaving stockholders unaffected by
the dividend payment. However, the payment of dividends reduces the pool of assets
supporting the debt, potentially increasing the risk of the bonds and reducing the value
of the debt. If AB < 0, stockholders are better off by paying a dividend.

An unexpected increase in risk will reduce the market value of the bonds. Hence,
bondholders prefer smaller (or no) dividends. Stockholders have the opposite incen-
tives. A reduction in the market value of the debt, holding other things constant, implies
an increase in stockholders’ wealth. Payment of dividends ensures stockholders some
payoffs even if the firm eventually defaults on its obligations to the bondholders. Con-
sequently, other things held constant, stockholders would like dividend payments to be
as large as possible.

4.2.1. A partial solution to the conflict—dividend Constraints

The incentives of stockholders are well known to market participants. Once debt is raised,
the stockholders would choose to pay themselves more dividends than the amount that
maximizes the market value of the firm. The potential purchasers of the bonds would
assume a larger payout level and price the debt accordingly. Hence, a larger dividend
payment does not hurt the bondholders as long as it is anticipated and bond prices
reflect it. To the extent that there is a loss of value associated with the suboptimal
dividend payment, it is the stockholders who bear the loss. Thus, it is in stockholders’ best
interests to restrict their future ability to pay dividends if they want to raise debt. Theory
tells us that debt indentures should include restrictions on stockholders’ ability to pay
dividends.

The legal system imposes some restriction on the ability to pay. Dividends can be paid
in an amount that does not exceed earned surplus. Uninformed investors are protected
by imposing a limitation on stockholders’ ability to empty the firm. Yet stockholders
themselves offer bondholders additional protection in the debt indentures. Kalay (1982b)
examines a large sample of debt indentures and finds all of them to contain covenants
restricting dividend payments. As expected, the restrictions apply to all forms of payouts
to the stockholders—cash dividends and share repurchases. Kalay finds two types of
dividend restrictions, direct and indirect.

4.2.2. The direct dividend constraint

The direct dividend constraint places a maximum on the amount of cash dividends and
share repurchases at any given point in time during the life of the bond. The constraint
specifies an initial reservoir of payable funds—the amount stockholders can pay out as
dividends at the time of the debt issuance. To compute the funds available for dividend
payments at any point in time during the life of the bond, one has to add to the initial
reservoir an agreed upon fraction of the accumulated net earnings and funds raised by the
sale of new stock, and subtract all the dividends paid up to that point in time. Note that if
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accumulated earnings are nonnegative, stockholders can pay out all the funds raised by
the sale of new equity. Thus, equity-financed dividends are not restricted. If net earnings
are negative, stockholders have to defer dividend payments until net earnings turn pos-
itive and cover the existing deficit. Finally, the constraint is cumulative—stockholders
can forgo payments of dividends without necessarily losing their legal right to pay them
in the future. The restriction applies to two types of dividends; those financed by reduc-
ing investment (or sale of assets) (hereafter investment-financed dividends) and those
financed by the sale of new bonds (hereafter debt-financed dividends). The direct div-
idend constraint is soft in the sense that it can only stop payment of dividends in bad
times, but it does not require any other action.

4.2.3. The indirect dividend constraint

Indirect dividend constraints are implied by bond covenants such as stockholders’ com-
mitments to maintain a minimum level of net worth, a minimum level of working capital,
or a maximum ratio of debt to assets. These restrictions are similar to the direct divi-
dend constraint in that they are cumulative and allow the deferral of dividend payments,
they are placed on the sum of dividend payments and share repurchases, and they most
often apply only to debt- and investment-financed dividends. They differ from the direct
dividend constraints in one important way. If violated, they force the stockholders to
contribute new equity capital or give up the firm.

4.2.4. Stockholders pay less than they are allowed to—the reservoir of
payable funds

Based on the preceding analysis, once the set of dividend constraints is in place, we
expect stockholders to pay themselves as much in dividends as they can. The payment of
debt- or investment-financed dividends raises the risk of the outstanding bonds, thereby
reducing their value. This reduction in debt value is a net benefit to the stockholders.
Yet, Kalay (1982b) finds that stockholders do not choose to pay themselves as much
dividends as they legally can. Kalay (1982b) reports the funds available for distribu-
tion to the stockholders under the most restrictive dividend constraint (defined as the
reservoir of payable funds) that stockholders choose to maintain. He finds that for most
firms this reservoir is positive and of nontrivial magnitude. It is, on average, 11.7% of
firm value. At face value, this finding is very surprising. Stockholders forgo payments
of investment- and debt-financed dividends that would substantially increase the risk of
the outstanding bonds. Presumably, stockholders can get better prices for their bonds
if they commit not to pay the amount maintained as reservoirs of payable funds. Push-
ing this logic to the extreme, stockholders can pre-commit to pay no dividends and
thereby ensure that no reservoir would need to be maintained and eliminate any possible
tax-related costs associated with payouts. Yet, stockholders choose a constraint that
allows for payouts and pay less than they are allowed to legally.
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4.2.5. Potential explanations

Stockholders incur costs associated with the forgone wealth transfer from bondholders by
maintaining positive reservoirs. Hence, an economic rationale for their existence should
point to some benefits. Kalay (1979, 1982b) suggests that one such benefit arises if the
supply of investment projects with nonnegative NPV facing the corporation is limited.?*
In such a case, a total prohibition on payouts could force the firm to take negative NPV
projects (i.e., to overinvest). Alternatively, the firm would thereby be forced to buy back
its bonds, deviating from its optimal capital structure. Taking a project with negative
NPV or maintaining suboptimal capital structure is costly. Thus, stockholders maintain
reservoirs of payable funds to reduce the potential costs of overinvestment. Kalay (1979)
documents evidence consistent with this hypothesis—firms with better future investment
opportunities and higher leverage ratios maintain smaller reservoirs.2’

Stockholders could also choose to maintain reservoirs of payable funds if they derive
some benefits from receiving a smooth stream of payouts. The reservoir would allow
the stockholders to pay similar dividends to the norm in periods of low or even negative
earnings. The particular benefits stockholders derive from the smoothing of dividends
are not clear, however. Investors can form portfolios with smooth dividends even if each
firm provides a volatile series of payments.

4.2.6. Additional empirical evidence

Further examination of the role dividends play in the conflicts of interest between
bondholders and stockholders involves the study of stock and bond prices around the
announcement of an unexpected change in the dividends that firms pay. Other things held
constant, an unexpected increase in dividends should be associated with a reduction in
bond prices and an increase in stock prices. However, other things are not held constant.
The empirical evidence indicates that unexpected large (small) dividends are associated
with better (worse) performance. Even if current earnings are not improved (deteri-
orated), an increase (decrease) in dividends may reveal to the market management’s
expectations of future performance. If dividend increases reveal positive information
about future performance, then an unexpected dividend payout could also be good news
for bondholders—a prediction opposite to that from the conflicts of interest hypothesis.
Handjinicolaou and Kalay (1984) examine this issue and find that both stock and bond
prices decline around dividend decreases and that stock price rises and bond prices are
unaffected by the announcement of dividend increases. This suggests that the information
content of dividends is the stronger market force. Dhillon and Johnson (1994) reexam-
ine the issue, focusing only on significant dividend changes. Their sample includes large

24 Corporate investments in financial markets generally provide stockholders negative net present value
because of double taxation.

25 John and Kalay (1982) derive the optimal dividend constraint and find that stockholders have incentives
to pay less investment-financed dividends than they are permitted. Their model cannot explain, however,
stockholders’ reluctance to pay as much debt-financed dividends as they are permitted.
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dividend changes, dividend initiations, and omissions. They find that bond and stock price
behavior around significant dividend changes is consistent with the agency hypothesis.
Following announcements of dividend initiations, stock prices increase by an average of
0.72% and bond prices fall by an average of 0.7%. Similarly, following announcements
of large dividend increases (of at least 30%), stock prices rise by 1.82% and bond prices
fall by 0.5%.

Jayaraman and Shastri (1988) examine the behavior of bond and stock prices around
specially designated dividends (SDDs). SDDs are less likely to convey information about
the long-run prospects of the firm. A sample with limited information content seems
appropriate to search for potential dividend-related wealth transfers between stockhold-
ers and bondholders. They find point estimates of average bond and stock price response
to dividend announcements consistent with the agency hypothesis, yet the estimates are
statistically insignificant.

4.3. Conflicts of interest between stockholders and other senior claimholders

The conflicts of interest between stockholders and other senior claimholders are very
similar to those they have with bondholders. Consider the case of holders of convertible
bonds. Convertible bond consists of a straight bond and a call option. The holder of a
convertible bond has the right to give up his or her bond (whose market value at the time
of conversion is the exercise price) in exchange for a fixed number of shares of stock. By
paying dividends, stockholders reduce the pool of assets supporting the payment of the
straight bond and thus increase the bond’s risk. The implied reduction in the market value
of the straight bond is the wealth transferred to the stockholders. In addition, by paying
dividends, stockholders reduce the ex-dividend price of the stock, thereby reducing the
value of the call option. The decrease in the market value of the call option attached to the
bond is also wealth transferred to the stockholders. Solutions to this conflict are similar
to those used to ease the tension between the bondholders and the stockholders.?®

4.4. Ownership versus control and the dividend decision

The modern corporation is run by professional managers who are not the main contrib-
utors of capital. Stockholders own the firm, but professional managers exert significant
control. Management makes the daily investment and financial decisions subject to over-
sight by the board of directors. The division of ownership and control is perhaps natural
given the economies of scale associated with investment policy and the special skills
required to manage a complex organization. Similar to the stockholder—bondholder
conflicts described earlier, however, the incentives of management likely differ from
those of the suppliers of capital.”’ The dividend decision is no exception.

26 For example, convertible bonds typically contain antidilution clauses that limit dividend payments.
27 In this section, we treat the suppliers of capital in all forms (stocks, bonds, convertibles, warrants, etc.) as
one group that we call the stockholders.
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Managers are often compensated through bonus plans that are proportional to profits.
Larger corporations are likely to report bigger earnings. Holding the profitability of the
firm constant, the more capital that is contributed to the corporation the bigger it is. In
addition, managers’ social status is typically tied to the amount of assets they control.
Consequently, managers would like to retain as much earnings as they can to avoid
reductions in the size of the asset base under their control. Managers are expected to
be averse to paying dividends for additional reasons. Their human capital is associated
with the success of the firm they run. By retaining a larger fraction of net earnings, they
reduce the risk of financial distress. In larger firms, management may also be better
able to hide perquisite consumption. Finally, in many firms, executives are granted stock
options. To the extent that the exercise prices of these options are not adjusted downward
on ex-dividend days, managers have incentives to avoid (or reduce) the payment of
dividends. In summary, managers appear to have incentives to pay dividends in an
amount that is lower than the dividends that would maximize stockholders’ wealth.
Paying less than is optimal allows managers to maximize the resources under their
control, resulting in overinvestment and reducing the value of the firm’s stock. It is
therefore in the stockholders’ best interest to mitigate these conflicts.

The board of directors is charged with representing the interests of the stockholders
and appoints top management. An important part of their responsibilities is to monitor
the performance of management and to ensure that the decisions taken are consistent
with the maximization of stockholders’ wealth. This is not an easy task. Management is
privy to better information concerning the firm they run than are members of the board.
The board may have a difficult time assessing to what extent management’s decisions
deviate from the maximization of firm value. The difficulty stems from the public good
aspects of the board members’ jobs and their limited skills and information. Faced with
a significant measurement problem, boards attempt to design compensation packages
that align the interests of management with those of the stockholders. Nevertheless,
to the extent that imperfect monitoring and contracting by the board fails to eliminate
completely the tensions between management and stockholders, conflicts of interest
between these two groups will influence the dividend decision.?®

4.4.1. Easterbrook’s model

Easterbrook (1984) conjectures that dividends play an important role in easing the ten-
sions among the various claimholders of the firm. Dividends, according to Easterbrook
(1984), are part of the solution to the agency relationships between management and
stockholders. As the optimal size of the firm grows, entrepreneurs need more external
funds to finance investment. The result is a larger and more diverse group of stockholders,

28 Analyses by Zweibel (1996), Fluck (1999), and Myers (2000) examine managerial entrenchment in the
context of capital structure, but their arguments can be extended to dividend payouts in a straightforward way.
In these models, managers voluntarily commit to pay out cash because of the constant threat of discipline.
An overview of issues in executive compensation is given by Aggarwal (2007).
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most of whom own only a small fraction of the firm. A small stockholder is unlikely to
monitor the actions of management. He or she incurs the full costs of monitoring but
receives only a fraction of the benefits. Yet, if stockholders can organize and spread the
monitoring costs proportionally, they stand to gain from improved decisions. Easterbrook
(1984) argues that dividend payments serve such a role.

By paying more dividends, the firm increases the likelihood that it will have to raise
external funds. Hence, paying dividends is associated with more frequent scrutiny by
professionals such as lawyers, investment bankers, money managers, and public accoun-
tants. These professionals have strong incentives to scrutinize the firm and evaluate the
management. These professionals can lose their reputation if they manage an unsuc-
cessful stock or bond offering. They would be hurt by mispricing an issue, for market
participants would be reluctant to buy their future security offerings. Consequently,
management of dividend-paying firms is scrutinized more frequently and can extract
less wealth from their stockholders. Recognizing the important role of dividends, stock-
holders insist that dividends be paid.

Adding to the conflicts of interest between the suppliers of capital and management,
tensions between bondholders and stockholders highlight an additional role for divi-
dends. Subject to existing constraints, the stockholders would like more dividends to
be paid. As already pointed out, however, stockholders value maintaining a reservoir
of payable funds to the extent that it serves to reduce the likelihood of overinvest-
ment. But management has incentives to pay even less. By retaining more earnings,
management reduces the firm’s debt/equity ratio. Managers can benefit from a lower
debt/equity ratio, other things held constant, because this reduces the probability of
bankruptcy and thus reduces the likelihood that management will suffer a loss of
reputation associated with controlling a bankrupt firm. Furthermore, managers invest
a larger fraction of their wealth (including human capital) in the firm they manage than
do other stockholders. Hence, reducing firm risk, even at the expense of profitability,
can benefit them.

Easterbrook’s (1984) analysis leads to the following empirical implications. First,
closely held firms, other things held constant, should pay lower dividends. Similarly,
firms having a large stockholder do not have to rely on the capital markets to monitor
their managers. The large stockholder has more incentives to monitor management,
and there is less need for dividends. Second, firms with lower optimal debt/equity
ratios, other things constant, should pay less in dividends. Thus, based on Easter-
brook’s analysis, we expect a positive correlation between dividends and the debt/
equity ratio.

4.4.2. Jensen’s model

The starting point of Jensen’s (1986) analysis (which is similar in spirit to Easterbrook) is
the limited ability of stockholders to control management. Managers can choose actions
that maximize their own utility but are not necessarily consistent with the maximiza-
tion of shareholders’ wealth. The important asset enabling management to depart from
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stockholders’ interests is the corporation’s free cash flows. Jensen defines free cash flows
as cash flow in excess of that needed to fund positive NPV investment projects. The free
cash flows are available to be used by management in pursuit of their own objectives.
Paying out these funds reduces management’s ability to shift resources away from the
stockholders. Indeed, stockholders should insist that these funds be paid. Increasing
leverage is another mechanism for reducing free cash flow as debt involves a com-
mitment to periodic interest payments. Note that Jensen’s theory predicts a negative
relationship between dividends and the debt/equity ratio.

4.4.3. Empirical evidence

Several studies have investigated the effects of the conflicts of interest between manage-
ment and stockholders on the dividend decision. Lang and Litzenberger (1989) conjecture
that the overinvestment problem associated with free cash flow is likely to be greater in
stable, profitable companies with few growth opportunities. They examine the market
response to unexpected dividend changes for firms with different investment oppor-
tunities, using Tobin’s Q (market value of assets/book value of assets) as a measure
of corporate investment opportunities. According to Lang and Litzenberger (1989),
higher Tobin’s Q implies better investment opportunities. Conversely, firms with low
Q have poor investment opportunities, and market participants would want them to
pay dividends. Consistent with the idea that dividend payments can limit agency prob-
lems in firms with poor investment opportunities, Lang and Litzenberger document a
much stronger market response to dividend changes for firms with a Q less than one
than for those with a Q greater than one. Yoon and Starks (1995) repeat the Lang and
Litzenberger experiment using a longer time period. After controlling for additional fac-
tors, they find that the market reactions to dividend changes are similar for both high
and low Q firms. Their results are not consistent with the free cash flow hypothesis.

Lie (2000) investigates the relation between excess funds and the market reaction
to changes in payout policy and finds that firms that increase dividends or repurchase
shares have excess cash relative to peer firms. He also finds that the market reaction to
the announcement of special dividends is positively related to the firm’s excess cash and
negatively related to Tobin’s Q. The results are consistent with the idea that distributing
cash can limit potential overinvestment and increase shareholder wealth.

Along similar lines, DeAngelo, DeAngelo, and Stulz (2005) argue for a life-cycle
theory of dividends in which the firm balances the benefits (e.g., reduced flotation
costs) and costs (e.g., agency costs of free cash flow) associated with earnings reten-
tion. Under this theory, the trade-off between retention and distribution (i.e., payout of
earnings) evolves over time as profits accumulate and investment opportunities decline.
Consistent with this view, they find that the probability that a firm pays dividends is
positively related to its mix of earned and contributed capital. They also find that the
earned/contributed capital mix has a substantial effect on the likelihood of dividend
initiations and omissions. Finally, they estimate that had the 25 largest long-standing
dividend-paying firms in 2002 not paid dividends, their cash balances would total



Ch. 10:  Payout Policy 35

$1.8 trillion (51% of assets) compared to their actual cash balances of $160 billion.
In other words, had these firms not paid dividends, they would have huge cash balances
and/or little or no leverage; dramatically increasing the potential for managers to pursue
policies that benefit themselves at stockholders’ expense.

Eckbo and Verma (1994) provide cross-sectional evidence on the relationship between
voting rights and dividend payments based on data from Canada, where shareholders
have the right to vote on the dividend payments proposed by management. They find
that firms pay lower cash dividends when managers have greater voting control of the
firm, which is consistent with both agency and tax arguments.

Using international data, LaPorta, Lopez-de Silanes, Shleifer, and Vishny (2000)
examine two competing agency-based explanations for the payment of dividends. Under
the bonding hypothesis, managers voluntarily pay dividends to commit not to expropri-
ate shareholders. Under what they call the outcome hypothesis, shareholders are able to
force managers to pay dividends in order to limit the resources under managers’ control.
LaPorta et al. use variation in the legal protection of shareholders across countries to
examine these two hypotheses. Under the bonding hypothesis, firms in countries with
weak legal protection of shareholders should be most likely to pay dividends. Under
the outcome hypothesis, the opposite is true; firms in countries with strong legal pro-
tection for shareholders should be more likely to pay dividends. Their results support
the outcome hypothesis over the bonding hypothesis. They document a strong positive
relationship between the level of legal protection and the dividend payout, and they show
that low-growth firms have higher payout ratios in countries with strong legal protec-
tion. Their findings suggest that investors use their legal power to force companies to
pay dividends, particularly when growth prospects are poor. Their evidence does not
support the idea that managers voluntarily pay dividends in order to reduce free cash
flow problems.

Agrawal and Narayanan (1994) investigate the dividend decisions of a sample of all-
equity firms as compared to the decisions of firms with debt in their capital structure.
Debt involves commitment to payments of interest, and hence, other things held constant,
leveraged firms have less free cash flow. Jensen’s theory therefore predicts that firms with
higher debt/equity ratios pay lower dividends. Indeed, Agrawal and Narayanan report
that the dividend payout ratios of leveraged firms are significantly lower than those of
all-equity firms. They examine the issue further by dividing their sample of all-equity
firms into two groups. The first consists of firms in which managers have a significant
ownership stake that aligns their interests more closely with those of the stockholders.
The second contains firms in which managers have small ownership stakes. Consistent
with the theory, they find that firms in the first group pay less dividends compared to
firms in the second group.

Jensen, Solberg, and Zorn (1992) investigate the joint determination of dividend pay-
outs, debt/equity ratio, and insiders’ holdings. Controlling for profitability and investment
opportunities, they found that dividend payouts are negatively related to the leverage
ratio and insider holdings. The evidence seems to indicate that debt service obliga-
tions and significant insider ownership are substitutes for dividends in controlling the



36 A. Kalay and M. Lemmon

manager—stockholder conflict. Finally, Lambert, Lanen, and Larcker (1989) investigate
the dividend policies of firms that granted their executives stock options. In general,
exercise prices of executive stock options are not dividend protected, thus providing
managers with significant option holdings and incentives to reduce dividend payments.
Consistent with this view, they find a reduction in dividend payouts following the adop-
tion of a stock option plan. Overall, the evidence suggests that agency problems between
the various claimants of the firm have an effect on payout policy.

5. Asymmetric information and payout policy

Under the perfect capital markets conditions of the Miller and Modigliani dividend irrel-
evance proposition, all interested market participants have the same information about
the firm. In perfect capital markets, the level and pattern of a firm’s dividend payments
will have no effect on the value of the firm’s stock. The irrelevance of dividend pol-
icy for a firm’s market value seems to be at odds with existing empirical research that
documents the significant effects of dividend distributions on stock prices. To study the
nature of the information conveyed through dividends, a number of empirical experi-
ments examine whether unanticipated changes in dividends cause share prices to change
in the same direction as the dividend change. Pettit (1972) finds that share prices tend
to rise following announcements of dividend increases and to fall following announce-
ments of dividend decreases. Aharony and Swary (1980) show that this relation between
dividends and stock prices holds even after controlling for contemporaneous earnings
announcements. Thus, dividends appear to contain incremental information about firm
value beyond the value-relevant information contained in earnings. The variety of studies
on announcement effects suggest that share prices tend to rise by about 0.4% following
announcements of dividend increases and to fall by over 1% following announcements
of dividend decreases.

Studies by Asquith and Mullins (1983), Healy and Palepu (1988), and Michaely,
Thaler, and Womack (1995) examine large changes in dividend policy by focusing on
the initiations and omissions of dividends. The analyses show that the market reactions
to these events are dramatic. Excess returns following dividend initiations are about 3%
and those following dividend omissions are over —7%. Kalay and Lowenstein (1986)
analyze whether the timing of dividend announcements conveys information to investors.
Early announcements of dividends tend to be associated with good news, while delayed
announcements are generally associated with bad news.

In summary, unanticipated announcements of dividend changes tend to be associated
with revisions in share prices in the same direction as the dividend change. Share prices
increase on average following dividend increases and initiations, and they fall on average
following dividend decreases and omissions. The evidence clearly shows that dividends
convey information that is relevant to investors.

If one relaxes the assumption of symmetric information, then dividend payments might
convey information to the market. In this context, dividends might convey information
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not previously known to market participants, or dividends might arise as a mechanism
for “signaling” the true value of the firm. It is possible that dividend decisions can convey
value-relevant information to investors by resolving future uncertainty. Miller and Rock
(1985) provide one illustration of this possibility. They note that dividends, investment,
and earnings are intrinsically related through the accounting identity that describes the
firm’s sources and uses of funds as shown in the following equation.

Dividend; = Earnings, — Investment; (14)

In this accounting identity, dividends represent any dividends paid net of new financing
raised. To illustrate how dividends might convey information, assume that the firm’s
investment policy is fixed and known. Further assume that the firm’s earnings are serially
correlated through time according to the following:

Earnings, | = pEarnings, + &4 (15)

In other words, the level of the firm’s current earnings contains information about the
future level of earnings. As seen from the sources and uses identity, dividends are the
residual of earnings over investment. Thus, larger than expected dividends imply higher
earnings both today and in the future if earnings are serially correlated through time.
Since the market does not know the current level of earnings, higher than expected
dividends, which imply higher earnings, will lead to a positive stock price reaction to
the announcement of the dividend.

As shown by Miller and Rock, however, if dividends can be used to convey information
to market participants, then the usual rule of investing in all positive NPV projects is
no longer consistent because managers have incentives to manipulate investment policy
and pay higher dividends today in order to raise the current stock price. To restore
consistency, a number of signaling models have been developed that treat dividends as
a “costly” mechanism for signaling the firm’s future prospects.

5.1. Dividend-signaling models

Dividend-signaling models provide a logical framework for understanding the role of
dividends in communicating relevant new information to the market. In this section, we
briefly describe the essential features of several prominent dividend signaling models,
such as those developed by Bhattacharya (1979), John and Williams (1985), and Miller
and Rock (1985).

The basic feature of all these models is that managers possess private information
about the firm’s future earnings prospects and that they use dividend payments to com-
municate this private information to the market. While some information may be easy to
communicate to investors through audited financial statements and other announcements,
other crucial information may be more difficult to disseminate to a firm’s investors. For
example, a firm whose management is highly confident about the outcome of its ongoing
research and development (R&D) may not easily convey this information to investors.
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If the firm simply issues a public announcement regarding the likely success of its efforts,
there is a likelihood that other firms, whose R&D is not progressing as well, will issue
similar statements. Alternatively, if the firm announces too much detail in an effort to
support its claims, then it may undermine its competitive advantage.

A second feature present in signaling models is that the firm has incentives to imme-
diately establish its true market value. There are several reasons why this might be the
case. For example, the firm may need to issue new equity securities to fund its invest-
ments, may have current investors who desire to sell shares for liquidity needs, or may be
facing the threat of a takeover. If the private information held by managers is favorable
but not reflected in the current market price, then any share sales or issues of new shares
will transfer wealth from existing shareholders to new shareholders. Firms with more
favorable private information have greater incentives to communicate this information
to the market to eliminate this underpricing.

The payment of a dividend may proxy for this favorable information and lead to
an upward adjustment of the firm’s share price if investors believe that firms paying
higher dividends have better future prospects. The signal is credible if other firms, with
less optimistic prospects, cannot mimic the dividend policies of the firms with better
future prospects. To be a credible signal, the dividend decision must be “costly” in the
sense defined by Spence (1977). The “cost” of the dividend signal varies from model
to model, and we describe these differences in more detail when we discuss specific
signaling models. In the remainder of this section, we discribe several different dividend
signaling models and survey relevant empirical evidence. The models are discussed in
roughly chronological order.

5.1.1. The Bhattacharya model

In Bhattacharya’s signaling model (1979), the manager signals private information about
the prospects of the firm’s investment projects by committing ex ante to a dividend policy.
This private information concerns the expected profitability of the project. The model
covers two periods. At time 1, the project generates cash flows that are used to pay the
dividends committed to at time 0. A crucial assumption of the model is that if the cash
flows generated by the project are insufficient to cover the announced dividend payments,
then the firm must resort to costly outside financing. After the dividends are paid at time
1, the firm is sold to a new group of shareholders who receive the payoffs generated by the
firm at time 2. The payoffs from the project are independent and identically distributed
across periods. The price that the new investors are willing to pay depends on their
beliefs regarding the profitability of the project. At time 0, the manager can signal the
profitability of the project by committing to pay a large dividend at time 1. Because issu-
ing new securities is assumed to be costly, firms with less favorable investment projects
will face higher expected financing costs for the same level of dividend payments. This
ensures that the low-quality firm will find it unprofitable to mimic the dividend policy
adopted by the high-quality firm, implying that the firm’s dividend policy can serve as
a credible vehicle for conveying management’s private information to the market.
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Despite its insights, the Bhattacharya model is subject to some criticisms. For one,
Bhattacharya was not specific as to how management would commit to a specific dividend
policy. Dividends do not represent a contractual obligation, and the firm is not obligated to
resort to costly external financing should a cash flow shortfall occur. If market participants
recognize this lack of commitment, they will not attach any importance to the existence
of dividend payments. A second criticism of the model is that a commitment to a policy
of share repurchases could also serve as a valid signaling mechanism. Given that share
repurchases generally have more favorable tax consequences for investors compared
to dividends, it is not clear why the firm would choose dividends rather than share
repurchases to signal favorable information to the market.

5.1.2. The Miller and Rock model

Miller and Rock (1985) also developed a signaling explanation for dividends. In their
model, firms invest in a project at time 0. At time 1 the project produces earnings,
which are used to pay dividends and finance the firm’s new investments. Managers
possess private information about the firm’s realized earnings. Market participants do
not directly observe either the level of earnings or the level of new investment. Miller and
Rock assume that some shareholders desire to sell their holdings in the firm at time 1,
which provides a motivation to establish the true valuation of the firm. Earnings are
correlated through time, which implies that the firm has an incentive to convince the
market that time 1 earnings are high so that selling shareholders receive a high price for
their shares.

The relation between earnings, dividend payments, and investment is governed by the
accounting identity that ensures that sources of cash flow are equal to uses of cash flow.
Because of the sources and uses identity, all else being equal, a firm that increases its
dividend must reduce its current investment. In the Miller and Rock model, “better” firms
distinguish themselves by cutting investment to pay higher dividends. In equilibrium,
dividend payments are sufficiently high such that lower quality firms will not find it
in their interest to forgo profitable investment in order to mimic the dividend policy of
higher quality firms. On the one hand, the idea that firms might reduce investment to pay
higher dividends is a significant insight of their model. In addition, the Miller and Rock
model generates predictions about the announcement effects of dividends. On the other
hand, because of the sources and uses identity, the “dividend” payment in the Miller and
Rock model is actually the sum of dividend payments and share repurchases net of any
new financing. Thus, their model also cannot explain why firms would choose to signal
using dividends (which are tax disadvantaged) rather than repurchases.

5.1.3. The John and Williams model

John and Williams (1985) have overcome the criticism that share repurchases serve
the same signaling role as dividends by developing a model in which the personal tax
disadvantage of dividends represents the “cost” of signaling the firm’s future prospects to
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the market.>” The model can therefore explain why firms pay dividends, even when there
are alternative methods of distributing cash to shareholders, such as share repurchases.
In the John and Williams model, shareholders have liquidity needs that must be met
by selling shares. Managers act in the interest of existing shareholders and have infor-
mation that outside investors do not have regarding the true value of the firm. If the firm
is undervalued at the time that the existing shareholders need to sell their shares, they
will sell at a price that is below fair value. John and Williams show that a “good” firm
can signal its true value by paying a taxable dividend. If outside investors interpret the
dividend as a positive signal, the share price will rise and stockholders will sell fewer
shares in order to meet their liquidity needs. Dividend payments are costly to sharehold-
ers, who must pay tax on them. However, there are two benefits: (1) the shareholders
sell their shares at a higher price, and more importantly (2), the shareholders maintain
a larger fractional share of the firm’s equity. If the firm is undervalued, the gain on the
higher fractional share of the firm is valuable. A “bad” firm will not find it profitable to
mimic the actions of the “good” firm because shareholders will lose on the fractional
share retained when the overvaluation is corrected. Only shareholders in firms that are
sufficiently undervalued will benefit enough from their higher fractional ownership to
make it worthwhile to bear the tax cost of the dividend payment. The model suggests
that firms expecting higher future operating cash flows optimally pay higher dividends,
and that the optimal dividend is larger when the tax disadvantage of dividends relative
to capital gains is smaller. Finally, the model can also explain why firms sometimes pay
dividends and issue new equity securities in the same period. In this case, dividends are
used to reduce the underpricing of new securities issued to raise outside financing.

5.2. Dividend smoothing and dividend clienteles

Another stylized fact is that corporations smooth dividends relative to cash flows. A firm
often will not change its dividend payment over a substantial period of time, even though
earnings might change dramatically over this same time period. John and Nachman
(1986), using a dynamic version of the John and Wiliams (1985) model, and Kumar
(1988) have developed signaling theories in which dividends are smoothed relative to
underlying cash flows.

5.2.1. The John and Nachman model

In the John and Nachman model, the equilibrium dividend paid is the product of two
terms: the total extent of financing done at the firm and shareholder level, and the degree of
optimism in the private information of the firm’s managers. When the firm’s managers
possess a high level of optimism about future earnings then, because securities are
mispriced, the firm will desire to raise only the amount needed to finance its profitable

29 Bernheim (1991) also provides a signaling theory of dividends based on taxes.
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investments. Alternatively, when the level of optimism is relatively low, management
will desire to raise a large amount of funds and hold some in reserve to finance future
investments. In these two cases, dividend payments can be roughly the same even though
the cash flows are quite different.

5.2.2. The Kumar model

In the Kumar model, dividend smoothing arises as a way to separate different types of
firms when there is a continuum of types ranging from low-quality to high-quality firms.
Firm quality is broken into a finite number of discrete intervals, and the firms in each
interval pay the same dividend even though they have different earnings.

5.2.3. The Allen, Bernardo, and Welch model

Allen, Bernardo, and Welch (2000) have developed a signaling model that can poten-
tially explain both the payment of dividends and the smoothing of dividends based on
tax clienteles. In their model, there are two types of investors with different tax rates on
dividends: untaxed institutional investors and taxed individual investors. Moreover, they
assume that institutional investors, because of their size, have greater incentives to invest
resources to become informed about the quality of the firm. They are also more likely to
facilitate mechanisms through which shortcomings in management are corrected. They
further assume that dividends are a way of attracting institutional investors. In their
model, the equilibrium market prices of dividend-paying firms make these securities a
relatively better purchase for institutions compared to individual investors because of
the relative tax advantage that institutional investors enjoy. This comparative advan-
tage results in institutional investors holding an endogenously determined fraction of
dividend-paying stocks in equilibrium.

In the signaling equilibrium derived by Allen, Bernardo, and Welch, taxable dividends
exist to signal high-quality firm management because paying dividends increases the
chance that the institutions holding the stock will detect firm quality. Poor-quality firms
dislike attracting institutional ownership because it increases the probability that firm
quality will be revealed. These poor quality firms will not find it worthwhile to incur
the dividend tax costs to mimic high-quality firms. In contrast, high-quality firms do not
fear detection and are willing to have their shareholders incur dividend taxes in order to
signal firm quality.

Another issue surrounding signaling explanations of dividends is why firms use divi-
dends to signal their quality even though share repurchases impose a lower tax burden
on investors. As we described earlier, the John and Williams (1985) model can account
for why dividends may be favored over share repurchases, because in this model it is the
tax consequence of dividends that represents the cost of false signaling by lower quality
firms. Firms do not use share repurchases to avoid taxes because it is precisely the tax
consequences of dividend payments that support the signaling equilibrium. In contrast,
in many other signaling models there is no reason dividends would be favored as a
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signaling mechanism relative to share repurchases. In fact, as long as share repurchases
are taxed favorably relative to cash dividends, share purchases should be favored as a
mechanism for signaling firm quality relative to dividends.

Nevertheless, dividends can sometimes arise as a viable signaling mechanism, even
with adverse tax consequences for investors. One important distinction is that divi-
dend payments represent a pro rata distribution of cash to all shareholders, but shares are
repurchased only from investors who choose to sell. If some investors are more informed
relative both to other investors and management, share repurchases can suffer from an
adverse selection problem of their own. Specifically, if some investors possess superior
information about the firm’s future prospects, only those shareholders who believe that
the firm is currently overvalued will tender their shares into the repurchase. Ambarish,
John, and Williams (1987), Ofer and Thakor (1987), and Barclay and Smith (1988)
develop models that predict the conditions under which share repurchases will be pre-
ferred to dividend payments when shareholders are differentially informed. In general, a
variety of potential signals are available to management to signal the firm’s “true” value
to investors. Aside from dividends and repurchases, leverage, insider buying and selling,
and capital expenditures, among others, have been suggested as possible mechanisms
for communicating management’s expectations to investors.

5.3. Empirical evidence on signaling

Signaling models are clearly consistent with the empirical regularity that stock prices
change in the same direction as the change in dividends. A second prediction of the
dividend-signaling models is that future earnings changes should also be positively
correlated with the current change in dividends. A number of studies have examined
the relation between changes in dividends and the firm’s subsequent earnings. If div-
idends convey private information about earnings to the market, forecasts of future
earnings that include dividend information should be superior to those without dividend
information.

Watts (1973) examines whether information in current dividends improves forecasts
of future earnings based on current and past earnings alone. Working from a sample of
310 firms for the period 1946-1967, Watts finds little evidence that information about
current dividends improve forecasts of future earnings. Similarly, Gonedes (1978) also
found only weak evidence that current dividend information improves forecasts of sub-
sequent earnings. Penman (1983) also finds little evidence that dividend changes help
to forecast future earnings changes. Penman also finds that many firms with improved
future earnings did not adjust their dividends.

A more recent study by Benartzi, Michaely, and Thaler (1997) confirms these find-
ings. Using a large sample of firms over the period 1979-1991, these authors measure
earnings changes following dividend announcements relative to the industry averages
after adjusting for momentum and mean reversion in earnings. They find a strong pos-
itive association between lagged and contemporaneous earnings changes and dividend
changes, but no systematic association between current dividend changes and future
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changes in earnings over the next two years. Following dividend decreases, Benartzi
et al. actually report that earnings increase in the following two years.

DeAngelo, DeAngelo, and Skinner (1996) examine 145 firms with declines in earn-
ings growth that occur after at least nine years of consecutive growth in earnings.
The year of the earnings decline is defined as year 0, and DeAngelo et al. examine
the year 0 dividend decision. They hypothesize that the year 0 dividend decision should
contain significant information regarding the permanent or transitory nature of the cur-
rent decline in earnings growth. In contrast to their predictions, they find no evidence
that increases in dividends are associated with positive future earnings performance.

Ofer and Siegel (1987) further examine the relationship between dividend and earn-
ings changes by focusing on whether unanticipated changes in dividends are associated
with changes in the market’s expectations of future earnings. In contrast to the studies
that examine changes in earnings following dividend changes, Ofer and Siegel do find
evidence that analysts change their forecasts about current-year earnings in the same
direction as the dividend changes.

Other empirical studies have focused on testing the sufficient conditions for dividends
to act as a costly signal. Tax-based dividend-signaling theories are based on the idea
that dividends are a more costly payout mechanism compared to repurchases and that
managers intentionally use dividend policy to “signal” the quality of the firm. Bernheim
and Wantz (1995) examine whether the information contained in the market reaction to
dividend changes varies in a systematic manner across different tax regimes. Tax-based
dividend signaling models predict that, all else being equal, a dividend change of a
given size will convey more information in periods when the relative taxes on dividends
compared to capital gains are higher. Consistent with the dividend-signaling hypothesis,
Bernheim and Wantz find that the market reaction to dividend changes is larger during
periods of high relative taxes on dividends.

In contrast to the findings of Bernheim and Wantz, however, Bernhardt, Robertson,
and Farrow (1994) use nonparametric techniques to account for the nonlinear nature of
most signaling models and find little evidence in support of dividend signaling. Along
similar lines, based on data surrounding the Tax Reform Act of 1986, Grullon and
Michaely (2001) have found that market reactions to dividend increases were larger
in the post-1986 period when dividends were taxed less heavily than were capital gains.
Finally, Amihud and Murgia (1997) study the market reaction to dividend changes in
Germany where dividends are favorably taxed relative to capital gains for most classes
of investors. In this case, tax-based signaling models predict that dividend changes
will have no signaling value. In contrast to the predictions of the signaling models,
Amihud and Murgia find a market reaction to dividend changes in Germany similar to
that documented in the United States.

In short, there is little evidence that changes in dividends predict future changes in
earnings, which is one of the main predictions of dividend-signaling models. If anything,
dividend changes tend to lag rather than lead earnings changes. In addition, there is at best
only weak evidence in favor of the sufficient conditions of tax-based signaling models.
Recent survey data based on the responses of 384 executives from 256 U.S. companies
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gathered by Graham, Harvey, and Michaely (2004) also provides little support for the
idea that managers view dividends as a costly mechanism for signaling the true value of
their firm. Although over 80% of the executives surveyed believe that dividend policy
conveys information to investors, only 25% of the executives suggest that they use
dividend policy to make their firm look better than their competitors, and only 4.4% of
executives state that dividends are used to show that their firms can bear self-imposed
costs (as would be required in the costly signaling models).

Given the weak evidence that dividends convey information about future earnings,
the question remains as to what information dividend changes convey to the market. One
possibility is that dividend changes convey information only about current earnings via
the sources and uses identity. Another possibility is that dividend policy might convey
information regarding the riskiness of the firm’s cash flows. Consistent with this notion,
nearly 40% of executives in the Graham et al. survey believe that dividends make the
stock less risky. Some recent empirical evidence also supports this view. For example,
Grullon, Michaely, and Swaminathan (2002) have shown that systematic risk decreases
following increases in dividends and increases following a dividend decrease. They
also find that profitability declines following dividend increases, but that the decline in
profitability is more than offset by the decline in risk, which is consistent with the positive
market reaction to dividend increases. Moreover, they also report that the magnitude of
the market reaction is positively related to the reduction in risk, all else equal.

Yet another possibility is that dividend changes convey information about the persis-
tence of past earnings changes. Consistent with this view, Koch and Sun (2004) have
found that changes in dividend policy alter investors’ assessments of the valuation con-
sequences of past earnings changes, namely, the permanence of past earnings changes.
These findings can potentially reconcile the fact that changes in dividends tend to lag
past earnings changes (e.g., Benartzi, Michaely, and Thaler, 1997) but still appear to
convey valuable information to market participants.

6. Share repurchases

As an alternative to paying cash dividends, a firm can return cash to shareholders by
repurchasing some of its shares. There are four main ways to repurchase stock. First, in a
repurchase tender offer, the firm offers to buy back a stated number of shares at a stated
price—typically, about 20% above the current market price. Individual shareholders then
decide whether to tender their shares at this price. Second, in a Dutch auction, the firm
states a series of prices at which it is willing to buy back shares. Shareholders submit
offers for the quantity of shares that they will sell at each price. The firm aggregates
these orders and chooses the lowest price at which it can repurchase the desired number
of shares. All tendering shareholders receive this price for their shares. Third, share
repurchases can also result from direct negotiation with major blockholders, sometimes
in conjunction with a takeover attempt.>° Finally, an open market repurchase, in which

30 For the purposes of this chapter, we ignore privately negotiated repurchases.
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the company announces that it will buy back shares in the open market like any other
investor, is by far the most common form of repurchase activity.

As shown in Table 1, prior to 1984, repurchases were relatively rare, but repurchase
activity has accelerated dramatically since then. Grullon and Michaely (2002) suggest
that one reason for the rise in repurchase activity is that the Securities and Exchange
Commission (SEC) adopted Rule 10b-18 in 1982. Prior to the adoption of this rule, firms
that repurchased shares ran the risk of being prosecuted for manipulating their share price.
The rule laid out provisions that provided a safe harbor for firms engaged in repurchase
activity. These authors also report that young firms are more likely than they were in the
past to initiate cash payouts through repurchases, and that more established firms, while
continuing to pay dividends, also exhibit a higher propensity to repurchase shares. They
argue that firms have gradually substituted repurchases for dividends over time.

Although both dividends and repurchases return cash to shareholders, there are a num-
ber of relevant differences between the two. Perhaps the largest difference is in the tax
treatment between dividends and repurchases. In the United States, dividends are taxed
as ordinary income, whereas repurchases are taxed at the historically lower capital gains
rate. To the extent that shareholders are not able to avoid the higher taxes on cash divi-
dends, the differential taxation of dividends versus repurchases should favor repurchase
as a mechanism for returning cash to shareholders. A second difference between repur-
chases and dividends stems from the strong reluctance to cut or omit dividend payments
once they are initiated. In this regard, dividends represent a commitment to continue
to pay out cash in the future, whereas repurchases are more likely associated with a
one time disbursement of cash. A final difference between dividends and repurchases is
that the timing of repurchases is subject to managerial discretion. The survey evidence
in Graham et al. (2005) suggests that managers attempt to repurchase stock when they
believe it is currently undervalued.

6.1. Empirical evidence on share repurchases

Similar to dividend increases, announcements of repurchases are generally associated
with positive stock price reactions. Vermaelen (1981) and Comment and Jarrell (1991)
document abnormal returns of approximately 2 to 3% around announcements of open
market repurchases. Average abnormal returns are on the order of 11 to 15% when repur-
chase tender offers are announced and are approximately 8% around the announcements
of Dutch auction repurchases. These studies also report that price increases from buyback
announcements are larger when insider wealth is at risk and following negative stock
price performance. They also find that stock price increases are increasing in the fraction
of shares sought in the repurchase. In addition, a number of studies (e.g., Ikenberry,
Lakonishok and Vermaelen, 1995) have found that prices of repurchasing firms continue
to drift upward following the repurchase announcements and that this long-run drift is
more pronounced in stocks with high book-to-market ratios. The results are generally
consistent with the idea that repurchases provide information to market participants that
the firm is undervalued.
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A number of studies provide evidence on the type of information conveyed by repur-
chase decisions by examining patterns in earnings following repurchase announcements.
Vermaelen (1981) finds that earnings per share increase in the years following fixed price
tender offers. Dann, Masulis, and Mayers (1991) confirm Vermaelen’s results and also
show that the initial market reaction is positively related to the subsequent increase in
earnings. They interpret their findings as being consistent with a signaling motive for
repurchases. More recently, Nohel and Tarhan (1998) show that the improvement in
earnings documented in the prior studies was entirely attributable to firms with high
book-to-market ratios (i.e., value firms) and that the improvement in operating perfor-
mance was positively related to asset sales. They believe their evidence supports the idea
that tender offer repurchases are used to control free cash flow problems rather than to
signal future earnings performance.

Grullon and Michaely (2000) have reported that earnings performance improves fol-
lowing repurchase announcements using a large sample of repurchases between 1980
and 2000. They document a decline in return on assets in the three-year period following
the repurchase announcement, and they also find decreases in capital expenditures and
cash reserves. These findings are similar to the documented patterns in earnings fol-
lowing dividend announcements. Grullon and Michaely do, however, find that firm risk
declines after repurchase announcements. The cost of capital for repurchasing firms in
their sample drops from 16.3% prior to the repurchase to 13.7% in the period following
the repurchase. The evidence is not generally consistent with traditional signaling stories.
Instead, it appears that firms tend to increase their payouts to shareholders following a
decline in their investment opportunities and demand for capital.

Jagannathan, Stephens, and Weisbach (2000) have reported that firms with higher
permanent operating cash flows pay dividends, whereas firms with higher temporary
nonoperating cash flows tend to use repurchases. Similarly, Guay and Harford (2000)
hypothesize that dividend increases will be observed following cash flow shocks with a
relatively large permanent component, while repurchases will be used to distribute shocks
that are primarily transient. Using a large sample of dividend increases and repurchases,
they have found that the post-shock cash flows of dividend-increasing firms do not fully
revert to pre-shock levels, while those of repurchasing firms completely revert to pre-
shock levels, even settling below them. The stock price reactions to the announcements of
both repurchases and dividend increases also show strong evidence that the information
in a payout announcement is not only the size of the payout, but also the method used
to distribute the cash.

Maxwell and Stephens (2003) find some evidence of negative returns to bondholders
around repurchase announcements. The loss to bondholders increases in the size of
the repurchase and with the riskiness of the firm’s debt. They also find that bonds are
more likely to be downgraded following repurchase announcements. Their results are
consistent with the view that agency conflicts between shareholders and bondholders are
also a determining factor in whether to repurchase shares.

In open market repurchases, issues arise in measuring the amount of repurchasing
activity because firms are not obligated to repurchase all of the shares that they initially



Ch. 10:  Payout Policy 47

seek. Stephens and Weisbach (1988) examine several measures of repurchase activity
and conclude that over 80% of repurchase programs end within three years and that more
than half of the firms in their sample completed their announced repurchase program.
However, more than one-tenth of the firms in their sample repurchased less than 5% of
the shares they initially sought to repurchase at the announcement. Finally, they showed
that the initial market reaction at the announcement of the repurchase is positively related
to the intensity of repurchase activity in the following two years.

Another reason that firms may repurchase shares is to avoid the dilution that arises
from the exercise of employee stock options. Kahle (2002) documents the fact that
repurchase activity is positively correlated with the amount of exercisable stock options
held by the firm’s employees, but is unrelated to options held by managers. She concludes
that managers repurchase both to maximize their own wealth and to fund employee stock
option plans. She also finds that the market reacts less positively to announcements of
repurchases by firms with high levels of employee options outstanding.

Finally, Barclay and Smith (1988) report that bid-ask spreads widen following repur-
chase announcements. Their evidence suggests that adverse selection arising from
informed trading creates a cost borne by uninformed shareholders. They also show that
the additional costs associated with stock repurchases may outweigh their preferential
tax treatment relative to dividends and provide a possible explanation of why repurchases
are not always substituted for cash dividend payments.

7. Alternative theories and new stylized facts

Thaler and Shefrin (1981) and Shefrin and Statman (1984) suggest that various psy-
chological biases related to self-control, prospect theory, and regret aversion can result
in preferences for cash dividends relative to homemade dividends. In general, there is
relatively little empirical evidence regarding inherent investor preferences for dividends.
One exception is Baker and Wurgler (2004), who relax the assumption of market
efficiency in the Miller and Modigliani irrelevance propositions and propose that, if
arbitrage behavior is limited, managers have incentives to cater to investor preferences
for dividends. Consistent with their argument, they find that firms are more likely to
initiate dividend payments when measures of investor demand for dividends are high
and to omit dividend payments when investor demand is low. Li and Lie (2005) extend the
catering theory to include decreases and increases in existing dividends. Consistent with
catering incentives, they find that the decision to change the dividend and the magnitude
of the change depend on the premium that the capital market places on dividends.3!
Fama and French (2002) have documented some new and interesting facts regard-
ing dividends, showing that the percentage of firms paying cash dividends fell from
66.5% in 1978 to 20.8% in 1999. They report that part of the decline can be explained
by the dramatic increase in the listing of small, unprofitable firms with strong growth

31 Baker, Ruback, and Waurgler (2007) provide an overview of behavioral applications to corporate finance.
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opportunities. After controlling for firm characteristics, however, they still find that firms
are less likely to pay dividends than they were in the past. They argue that the benefits of
dividends have likely declined through time in part owing to reduced transactions costs
for selling stocks, higher stock option holdings by managers who prefer capital gains to
dividends, and improved corporate control mechanisms that limit agency problems.

Hoberg and Prabhala (2005) argue that both the disappearing dividend puzzle and the
evidence on catering can be explained by firm risk. They show that risk is a significant
determinant of the propensity to pay dividends and that changes in risk can explain about
a third of the disappearing dividends documented by Fama and French (2002). They also
find little support for the view that dividend policies reflect firms’ catering to transient
fads for dividends. Absent risk controls, catering matters, but it is insignificant after
controlling for risk.

8. Conclusion

This chapter surveys the academic research on payout policy—the decision of the firm
about whether and how to return cash to its shareholders. More than 40 years have now
passed since Miller and Modigliani wrote their seminal paper delineating the condi-
tions under which payout policy can affect firm value. During this time, payout policy
has garnered significant attention from both academics and practitioners. Although we
now have a better understanding of the factors that should systematically affect firms’
payout decisions, many issues remain unsettled and many new questions have been
raised.

As an example, the empirical evidence indicates that dividends convey information
to the market. The market seems to view dividend increases positively and reacts neg-
atively to decreases in dividends. Nevertheless, our understanding of what information
is important and of the mechanism by which the information is conveyed to the market
remains incomplete. Are increases in dividends information of superior future per-
formance, or are they conveying information about current profitability or something
else? Should we endorse costly signaling models as the description of the equilib-
rium within which dividends serve as a signaling device? The assumptions required
by a costly signaling equilibrium are fairly restrictive. Much of the empirical evidence
is inconsistent with costly signaling models. In addition, the dividend decision pro-
cess described by managers in carefully conducted surveys is also inconsistent with
the known signaling models. In summary, we are left with a well-documented empiri-
cal regularity—the information content of dividends—without a satisfactory theory to
explain it.

An equally important aspect of the dividend decision that has attracted significant attention from
financial economists is the effect of taxes on the dividend decision. The generally higher tax rate
paid on dividend income should result in investors requiring a higher before-tax risk-adjusted return
on dividend-paying stocks. The empirical evidence is, however, mostly inconsistent with this simple

prediction. On average, stocks earn higher risk-adjusted returns during the ex-dividend week—there
is time-series variation in their expected rate of return. Yet, stocks having higher dividend yields
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do not earn a higher risk-adjusted rate of return than those with lower dividend yield—there is no
cross-sectional variation in expected return. It is difficult to link the higher risk-adjusted return during
ex-dividend weeks to taxes. Investors attempting to avoid the dividends would have to sell the stock prior
to ex and buy it back after ex, thereby realizing short-term capital gains taxed as dividends. A tax-related
explanation of the time-series return variation is even more difficult to establish when one finds no
cross-sectional correlation between before-tax risk-adjusted return and taxes. The obvious questions
remains—what is the explanation of the higher before-tax rate of return during the ex-dividend week?
If taxes are important, why don’t stocks exhibit cross-sectional correlation between before-tax risk-
adjusted return and dividend yield?

Financial economists provide some explanations for why firms pay dividends even when it is costly
to do so. The payment of dividends increases the likelihood that the firm will have to raise external
funds. Hence, by paying out dividends, the firm commits to evaluation by external experts in the process
of raising funds. By paying out its free cash flows, management reduces its ability to use funds in a
suboptimal manner. So, the firm benefits from a better investment decision that offsets the tax-related
costs of paying dividends. Finally, the alternative of paying no dividends may be costly too. Without
payouts (defined to include share repurchases), the firm would have to reinvest all its net earnings. If
corporations face a limited supply of nonnegative NPV projects, they will then be forced to accept
bad ones.

In addition, recent empirical evidence indicates that some aspects of limited rationality may bear
on the dividend decision. Baker and Wurgler (2004) argue for a “catering theory of dividends” in which
firms are more likely to initiate dividend payments in periods when the exogenous demand for dividends
is high.

Finally, the survey evidence in Brav et al. (2005) also points to a number of unresolved
issues regarding payout policy. Similar to the evidence in the original study by Lintner
(1954), Brav et al. find that managers are very reluctant to cut dividends once they are
initiated. This reluctance leads to dividends that are sticky, smoothed from year to year,
and tied to the long-run profitability of the firm. Beyond maintaining the current dividend
level, Brav et al. find that payout policy is a second-order concern for most corporations
in the sense that payout policy is considered after investment and liquidity needs are met.
In contrast to Lintner’s results, Brav et al.’s findings show that present-day managers are
more reluctant to increase dividends in tandem with earnings increases and that they do
not set dividend policy based on a target percentage of earnings. In addition, repurchases
are now used more extensively, and managers view repurchase activity as being more
flexible than dividend policy. Executives tend to accelerate repurchase decisions when
they view their stock as undervalued and are very conscious of how repurchases affect
earnings per share.

Executives believe that dividends are attractive to individual investors but that div-
idends and repurchases are equally attractive to institutions. However, they find no
evidence that payout policy is used as a tool to alter the proportion of institutional
investors in the firm. Moreover, despite being aware of the tax advantage of repurchases
relative to dividends, managers maintain that this is not an important factor either in
their decisions about whether to pay out or increase dividends or in their decision as
to the form of the payout—repurchase versus dividends. Surprisingly, in a follow-up
survey conducted after the Bush administration announced a proposal to eliminate div-
idend taxation, more than two-thirds of the executives surveyed said that this would
definitely not or probably not affect their dividend decisions. Moreover, among firms
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not currently paying dividends, 70% say that they never plan to initiate dividends, and
more than half say they do not intend to repurchase shares. Among firms that state they
will eventually pay out cash to shareholders, the majority maintain that they will use
repurchases.

Clearly, the story has not ended. We expect the research on payout policy to continue
and to broaden our understanding of the factors that affect this policy. Writers of reviews
decades from today will undoubtedly have much more to say.
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Abstract

This chapter reviews tax research related to domestic and multinational capital struc-
ture, debt maturity, payout policy, compensation policy, risk management, earnings
management, leasing, pensions, R&D partnerships, tax shelters, transfer pricing, and
organizational form. For each topic, the theoretical arguments explaining how taxes can
affect corporate decision making and firm value are reviewed, followed by a summary
of the related empirical evidence and a discussion of unresolved issues. Tax research
generally supports the hypothesis that high-tax rate firms pursue policies that provide
tax benefits. Many issues remain unresolved, however, including understanding whether
tax effects are of first-order importance, why firms do not pursue tax benefits more
aggressively, and whether investor-level taxes affect corporate actions.
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1. Introduction

Modigliani and Miller (1958) and Miller and Modigliani (1961) demonstrate that cor-
porate financial decisions are irrelevant in a perfect, frictionless world. Modigliani and
Miller (MM) assume that capital markets are perfect, which implies that there are no
corporate or personal taxes, among other things. During the past 45 years, research has
focused on whether financial decisions become relevant if capital markets are not per-
fect. The research reviewed in this chapter investigates the consequences of allowing
corporate and personal taxation, highlighting the role of corporate and investor taxes
in corporate policies and firm value.! This role is potentially very important, given the
sizable tax rates that many corporations and individuals face (see Fig. 1).

Modigliani and Miller argue that corporate financial policies do not add value in
equilibrium, and therefore firm value equals the present value of operating cash flows.
Once imperfections are introduced, however, corporate financial policies can affect firm
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Fig. 1. Corporate and Personal Income Tax Rates. The highest tax bracket statutory rates are shown for
individuals and C-corporations. The corporate capital gains tax rate (not shown) was equal to the corporate
income tax rate every year after 1987. In May 2003, President Bush signed into law a reduction in the top
personal income tax rate to 35% in 2003. This same law reduced top personal tax rates on capital gains and
dividends to 15%.

Source for pre-2003 numbers: Commerce Clearing House, annual publications.

I 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, 2002). Articles reviewing how nontax factors such as agency
and informational imperfections affect corporate financial decisions can be found in the other chapters of this
handbook.
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value, and firms should pursue a given policy until the marginal benefit of doing so equals
the marginal cost. A common theme in tax research involves expressing how various
tax rules and regulations affect the marginal benefit of corporate actions. For example,
when tax rules allow interest deductibility, a $1 interest deduction provides tax savings of
$1 x t¢(.); T¢(.) measures corporate marginal tax benefits and is a function of statutory
tax rates, nondebt tax shields, the probability of experiencing a loss, international tax
rules about dividend imputation and interest allocation, organizational form, and various
other tax rules. A common theme that runs throughout this chapter is the demonstration
of how various tax rules affect the t¢(.) benefit function, and therefore how they affect
corporate incentives and decisions. A second but less common theme in tax research
is related to how market imperfections affect costs. Given that this chapter reviews tax
research, the emphasis is on research that describes how taxes affect costs and benefits—
and the influence of nontax factors is discussed only briefly.

There are multiple avenues for taxes to affect corporate decisions. As outlined above,
taxes can affect capital structure decisions, both domestic (Section 2) and multinational
(Section 3), organizational form and restructurings (Section 4), payout policy (Section
5), compensation policy (Section 6), risk management (Section 7), and the use of tax
shelters (Section 8). For each of these areas, the sections that follow provide a theoretical
framework describing how taxes might affect corporate decisions, empirical predictions
based on the theory, and summaries of the related empirical evidence. This approach
seeks to highlight important questions about how taxes affect corporate decisions, and
to summarize and, in some cases, critique the answers that have been thus far provided.
Each section concludes with a discussion of unanswered questions and possible avenues
for future research. Overall, substantial progress has been made in the investigation of
whether and how taxes affect corporate financial decisions, but much work remains to
be done. Section 9 concludes and proposes directions for future research.

2. Taxes and capital structure—the U.S. tax system

2.1. Theory and empirical predictions

This section reviews capital structure research that is related to the “classical” tax system
found in the United States. (Section 3 reviews multinational and imputation tax systems.)
The key features of the classical system are that corporate income is taxed at a rate 7,
interest is deductible and so is paid out of income before taxes, and equity payout is not
deductible but is paid from the residual remaining after corporate taxation. In this tax
system, interest, dividends, and capital gains income are taxed upon receipt by investors
(at tax rates Tp, T4y = Tp, and g, respectively). Most of the research assumes that
equity is the marginal source of funds and that dividends are paid according to a fixed
payout policy.? To narrow the discussion, it is assumed that regulations or transactions

2 This assumption implies that retained earnings are not “trapped equity” that is implicitly taxed at the
dividend tax rate, even while still retained. See Auerbach (2002) for more on the trapped equity or “new” view.
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costs prevent investors from following the tax-avoidance schemes implied by Miller and
Scholes (1978), in which investors borrow via insurance or other tax-free vehicles to
avoid personal tax on interest or dividend income.

In this framework, the after-personal-tax value to investors of a corporation paying
$1 of interest is $1(1 — 7p). In contrast, if that capital were instead returned as equity
income, it would be subject to taxation at both the corporate and personal level, and the
investor would receive $1(1 — t¢)(1[—tg). The equity tax rate, tg, is often modeled
as a blended dividend and capital gains tax rate.> The net tax advantage of $1 of debt
payout, relative to $1 of equity payout, is

(I—zp) = —10)( —1E) ey

If Equation (1) is positive, debt interest is the tax-favored way to return capital to
investors, once both corporate and individual taxation are considered. In this case, in
order to maximize firm value, a company has a tax incentive to issue debt instead of
equity.

Equation (1) captures the benefit of a firm paying out $1 as debt interest in the current
period, relative to paying out $1 as equity income. If a firm has $D of debt with coupon
rate rp, the net benefit of using debt rather than equity is

[ —7p) = (A —7c)(1 = E)lrpD @)

Given this expression, the value of a firm with debt can be written as

Valueyiw debt = Valueyo debt + PV[(1 — 7p) — (1 — 7)1 — T£)]IrpD (3)

where the PV term measures the present value of all current and future interest deductions.
Note that Equation (3) implicitly assumes that using debt adds tax benefits but has no
other effect on incentives, operations, or value.*

Modigliani and Miller (1958) is the seminal capital structure paper. If capital markets
are perfect, Tc, Tp, and tf all equal zero, and it does not matter whether the firm finances
with debt or equity (i.e., Valueyimhdebt = Valuenodebt). That is, the value of the firm
equals the value of equity plus the value of debt, but total value is not affected by the
proportions of debt and equity. This implication is used as the null throughout the capital
structure discussion.

Null hypotheses: Firms do not have optimal tax-driven capital structures. The value of
a firm with debt is equal to the value of an identical firm without debt (i.e., there is no
net tax advantage to debt).

3 In mid-2003, Congress passed a law that reduced the tax rate on both dividends and capital gains to 15% for
individual investors, thereby simplifying and greatly reducing the level of equity taxation relative to historic
levels.

4 There are other approaches to modeling the tax benefits of debt that do not fit directly into this general
framework. For example, Goldstein, Ju, and Leland (2001) have developed a dynamic contingent-claims model
in which firms can restructure debt. They estimate that the tax benefits of debt should equal between 8 and 9%
of firm value. See Goldstein et al. for references to other contingent-claims models.
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In their “correction article,” MM (1963) consider corporate income taxation but con-
tinue to assume that Tp and tg equal zero. In this case, the second term in Equation
(3) collapses to PV[rcrpD]: Because interest is deductible, paying $rpD of interest
saves tcrpD in taxes each period relative to returning capital as equity. MM (1963)
assume that interest deductions are as risky as the debt that generates them and should
be discounted by rp.> With perpetual debt, MM (1963) argue that the value of a firm
with debt financing is

tcrpD
Vwith debt = Vo debt + e = Vho debt + ¢ D 4

where the t¢ D term represents the tax advantage of debt. Note that Equation (4) contains
a term that captures the tax benefit of using debt (t¢ D) but no offsetting cost of debt
term. Equation (4) has two strong implications. First, corporations should finance with
100% debt because the marginal benefit of debt is 7¢, which is often assumed to be a
positive constant. Second, if ¢ is constant, firm value increases (linearly) with D due
to tax benefits

Because the first implication was recognized as extreme, researchers developed mod-
els that relax the MM (1958) assumptions and consider costs of debt. In the early models,
firms trade off the tax benefits of debt with costs. The first cost proposed in the liter-
ature was the cost of bankruptcy, or more generally, costs of financial distress. Kraus
and Litzenberger (1973), using a state-preference framework, show that firms should
trade off bankruptcy costs with the tax benefits of debt to arrive at an optimal cap-
ital structure that involves less than 100% debt. Scott (1976) shows the same thing
with continuous variables. The bankruptcy cost solution does not appear empirically
to ex ante offset the benefits of debt.® Therefore, other papers have proposed non-
bankruptcy costs that could be traded off against the tax benefits of debt. For example,

5 The assumption that debt should be discounted at rp is controversial because it requires the amount of
debt to remain fixed. Miles and Ezzell (1985) demonstrate that if the dollar amount of debt is not fixed but
instead is set to maintain a target debt-equity ratio, then interest deductions have equity risk and should be
discounted with the return on assets, r 4, rather than rp. (Miles and Ezzell, 1985, allow first-period financing
to be fixed, which requires adjusting the discount rate by (14+r4)/(1+rp)). In contrast, Grinblatt and Titman
(2002) argue that firms often pay down debt when things are going well and stock returns are high, and do not
alter debt when returns are low. Such behavior can produce a low or negative beta for debt and hence a low
discount rate for the tax benefits of debt. In either the Miles and Ezzell or Grinblatt and Titman case, however,
the value of a levered firm still equals the value of the unlevered firm plus a “coefficient times debt” term—the
discounting controversy only affects the coefficient.

6 Warner (1977) show that direct costs of bankruptcy average no more than 5.3% ex post in railroad bankrupt-
cies. 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 a group of industrial firms. Miller (1977) note 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 probability of distress to measure ex-ante costs. Miller point out that
the ex-ante costs of financial distress appear to be very small compared to the apparently large tax benefits
of debt.
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Jensen and Meckling (1976) introduce agency costs of equity and leverage-related dead-
weight costs.” Myers (1977) introduces underinvestment costs that can result from too
much debt.

Regardless of the type of cost, the basic trade-off implications remain similar to those
in MM (1963): (1) the incentive to finance with debt increases with the corporate tax
rate, and (2) firm value increases with the use of debt (up to the point where the marginal
cost equals the marginal benefit of debt). Note also that in these models, different firms
can have different optimal debt ratios depending on the relative costs and benefits of
debt (i.e., depending on differing firm characteristics).

Prediction 1: All else constant, for taxable firms, value increases with the use of debt
because of tax benefits (up to the point where the marginal cost equals the marginal
benefit of debt).

Prediction 2: Corporations have a tax incentive to finance with debt that increases with
the corporate marginal tax rate. All else equal, this implies that firms have differing
optimal debt ratios if their tax rates differ.

Prediction 1 is based directly on Equation (4), whereas Prediction 2 is based on the
first derivative of Equation (4) with respect to D.

Miller (1977) argues that personal taxes can eliminate the “100% debt” implication,
without the need for bankruptcy or agency costs. (Farrar and Selwyn, 1967, took first
steps in this direction.) Miller’s argument is that the marginal costs of debt and equity, net
of the effects of personal and corporate taxes, should be equal in equilibrium, so firms are
indifferent between the two financing sources. In essence, the corporate tax savings from
debt is offset by the personal tax disadvantage to investors from holding debt, relative
to holding equity. All else equal (including risk), this personal tax disadvantage causes
investors to demand higher pretax returns on debt, relative to equity returns. From the
firm’s perspective, paying this higher pretax return wipes out the tax advantage of using
debt financing.

Figure 2 illustrates Miller’s point. The horizontal line in Panel A depicts the supply
curve for debt; the line is horizontal because Miller assumes that the benefit of debt for
all firms equals a fixed constant t¢. The demand for debt curve is initially 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 income tax rates.
By making the simplifying assumption that tg = 0, Miller’s equilibrium is reached when
the marginal investor with 75, = ¢ is attracted to purchase debt. In this equilibrium,
the entire surplus (the area between the supply and demand curves) accrues to investors
subject to personal tax rates less than 7.

Miller’s (1977) analysis has several implications. The first two are new:

7 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.
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Fig. 2. Equilibrium Supply and Demand Curves for Corporate Debt. The supply curve shows the expected
tax rate (and therefore the tax benefit of a dollar 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 rates for the marginal supplier of and investor in debt are 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
curve is 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, all investors with tax rates less than the marginal investor’s (i.e., investors with tax rates of 33%
or less in 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 deductibility is larger than the personal tax cost implicit in
the debt interest rate.
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Prediction 3: High personal taxes on interest income (relative to personal taxes on equity
income) create a disincentive for firms to use debt.

Prediction 4: The aggregate supply of debt is affected by relative corporate and personal
taxes.

The other implications are consistent with the null hypotheses stated above: (1) there is
no net tax advantage to debt at the corporate level (once one accounts for the higher debt
yields investors demand because of the relatively high personal taxes associated with
receiving interest), (2) though taxes affect the aggregate supply of debt in equilibrium,
they do not affect the optimal capital structure for any particular firm (i.e., it does not
matter which particular firms issue debt, as long as aggregate supply equals aggregate
demand), and (3) using debt does not increase firm value.

A general version of Miller’s argument (that does not assume 7 = 0) can be expressed
in terms of Equation (3). Once personal taxes are introduced into this framework, the
appropriate discount rate is measured after-personal income taxes to capture the (after-
personal-tax) opportunity cost of investing in debt. In this case, the value of a firm using
perpetual debt is®:

(A —zp) = (A —10)d —)IrpD
(I =zp)rp
(1 —70)(1 - TE):| D
(I—1p)

If the investor-level tax on interest income (T p) is large relative to tax rates on corporate
and equity income (7¢ and tg), the net tax advantage of debt can be zero or even negative.
Note that Equation (5) is identical to Equation (4) if there are no personal taxes, or if
Tp = TE.

One way that Equation (5) can be an equilibrium expression is for the rightmost term
in this equation to equal zero in equilibrium (e.g., (1 —7p) = (1 —7¢)(1 — tg)), in which
case the implications from Miller (1977) are unchanged. Alternatively, the tax benefit
term in Equation (5) can be positive, and a separate cost term can be introduced in the
spirit of the trade-off models. In this case, the corporate incentive to issue debt and firm
value both increase with [1 — (1 — t¢)(1 — 7g) /(1 — tp)] and firm-specific optimal debt
ratios can exist. The bracketed expression specifies the degree to which personal taxes
(Prediction 3) offset the corporate incentive to use debt (Prediction 2). Recall that 7p
and tg are personal tax rates for the marginal investor(s) and therefore are difficult to
pin down empirically (more on this in Section 1.4).

DeAngelo and Masulis (1980; hereafter DM) broaden Miller’s (1977) model and put
the focus on the marginal tax benefit of debt, represented earlier by 7¢. DM argue that
7c(.) is not constant and is always equal to the statutory rate. Instead, t¢(.) is a function

Vwith debt = Vo debt +

= Vo debt t+ [1 - (5)

8 See Sick (1990), Taggart (1991), or Benninga and Sarig (1997) for derivation of expressions like Equa-
tion (5) under various discounting assumptions. These expressions are of the form Vyim debt = Vhodebt+
coefficient*D, with the coefficient an increasing (decreasing) function of corporate (personal income) tax
rates.
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that decreases in nondebt tax shields (e.g., depreciation and investment tax credits)
because nondebt tax shields (NDTS) crowd out the tax benefit of interest. Furthermore,
Kim (1989) highlights the fact that firms do not always benefit fully from incremental
interest deductions because they are not taxed when taxable income is negative. This
implies that ¢ (.) is a decreasing function of a firm’s debt usage because existing interest
deductions crowd out the tax benefit of incremental interest.

Modeling 7¢(.) as a function has important implications because the supply of debt
function can become downward sloping (see Panel B in Fig. 2). This implies that using
debt has a corporate advantage, as measured by the “firm surplus” of issuing debt (the area
above the dotted line but below the supply curve in 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 tax-driven firm-specific optimal debt ratios can exist
(as in Prediction 2), and that the tax benefits of debt add value for high-tax-rate firms
(as in Prediction 1). The DeAngelo and Masulis (1980) approach leads to the following
prediction, which essentially expands Prediction 2:

Prediction 2": All else equal, to the extent that they reduce t¢(.), nondebt tax shields
and/or interest deductions from already-existing debt reduce the tax incentive to use
debt. Similarly, the tax incentive to use debt decreases with the probability that a firm
will experience nontaxable states of the world.

2.2. Empirical evidence on whether the tax advantage of debt
Increases firm value

Prediction 1 indicates that the tax benefits of debt add tc D (Equation 4) or [1 — (1 —
tc)(1—1g)/(1—1p)]D (Equation 5) to firm value. If tc = 40% and the debt ratio is 35%,
Equation (4) indicates that the contribution of taxes to firm value equals 14% (0.14 =
7c X debt-to-value). This calculation is an upper bound, however, because it ignores
costs and other factors that reduce the corporate tax benefit of interest deductibility, such
as personal taxes, nontax costs of debt, and the possibility that interest deductions are
not fully valued in every state of the world. This section reviews empirical research that
attempts to quantify the net tax benefits of debt. The first group of papers study market
reactions to exchange offers, which should net out the various costs and benefits of debt.
The remainder of the section reviews recent analyses based on large-sample regressions
and concludes by examining explicit benefit functions for interest deductions.

2.2.1. Exchange offers

To investigate whether the tax benefits of debt increase firm value (Prediction 1), Masulis
(1980) examines exchange offers made during the 1960s and 1970s. Because one security
is issued and another is simultaneously retired in an exchange offer, Masulis argues that
exchanges hold investment policy relatively constant and are primarily changes in capital
structure. Masulis’s tax hypothesis is that leverage-increasing (-decreasing) exchange
offers increase (decrease) firm value because they increase (decrease) tax deductions.
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Note that Masulis implicitly assumes that firms are underlevered. For a company already
at its optimum, a movement in either direction (i.e., increasing or decreasing debt) would
decrease firm value.

Masulis (1980) finds evidence consistent with his predictions: leverage-increasing
exchange offers increase equity value by 7.6%, and leverage-decreasing transactions
decrease 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). Using a similar sample, Masulis (1983)
regresses stock returns on the change in debt in exchange offers and finds a debt coeffi-
cient of approximately 0.40 (which is statistically indistinguishable from the top statutory
corporate tax rate at that era). This is consistent with taxes increasing firm value as in
Equation (4) (and is also consistent with some alternative hypotheses discussed below),
but it is surprising because such a large coefficient implies near-zero personal tax and
nontax costs to debt. That is, the debt coefficient in Masulis (1983) measures the average
benefit of debt (averaged across firms and averaged over the incremental net bene-
fit of each dollar of debt for a given firm) net of the costs. An average net benefit
of 0.40 requires that the costs are much smaller than the benefits for most dollars of
debt. For the post-exchange offer capital structure to satisfy the MB = MC equilibrium
condition, the benefit or cost curves (or both) must be very steeply sloped near their
intersection.

Myers (1984) and Cornett and Travlos (1989) argue that Masulis’s (1980) hypothesis
is problematic. If firms optimize, they should only adjust capital structure to move toward
an optimal debt ratio, whether that involves increasing debt or equity. In other words,
increasing debt will not always add to firm value, even if interest reduces tax liabilities.
Graham, Hughson, and Zender (1999) point out that if a firm starts at 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 nontax
informational aspects of capital structure changes. Therefore, nontax reactions might
explain Masulis’s (1980) results. As described next, several papers have found evidence
of nontax factors affecting exchange offer market reactions. It is important to note that
these post-Masulis papers do not prove that the tax interpretation is wrong—but they do
offer alternative interpretations.

First, some papers find evidence of positive (negative) stock reactions to leverage-
increasing (leverage-decreasing) events that are unrelated to tax deductions: Asquith and
Mullins (1986), Masulis and Korwar (1986), and Mikkelson and Partch (1986) find neg-
ative 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) report that straight debt issuance (without equity
retirement) produces a stock price reaction that is indistinguishable from zero. Third,
some papers find that exchange offers convey nontax information that affects security
prices, perhaps due to asymmetric information problems along the lines suggested by
Myers and Majluf (1984) or due to signaling (Ross, 1977) and Leland and Pyle, 1977). For
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example, Shah (1994) correlates exchange offers with information about reduced future
cash flows (for leverage-decreasing offers) and decreased risk (for leverage-increasing
offers). Finally, Cornett and Travlos (1989) provide evidence that weakens Masulis’s
(1983) conclusions. Cornett and Travlos regress event stock returns on the change in
debt and two variables that control for information effects (the ex-post change in inside
ownership and ex-post abnormal earnings). They find that the coefficient on the change in
debt variable is insignificant while the coefficients on the other variables are significant,
which implies that the positive stock price reaction is related to positive information con-
veyed by the exchange.® Cornett and Travlos conclude that equity-for-debt exchanges
convey information about the future—but find no evidence of increased value due to tax
benefits.

Two recent papers examine the exchange of traditional preferred stock for monthly
income preferred stock (MIPS). These two securities differ primarily in terms of their
tax characteristics, so any market reaction should have minimal nontax explanations.
MIPS interest is tax deductible for corporations (like debt interest), and preferred divi-
dends are not. On the investor side, corporate investors enjoy a 70% dividends received
deduction (DRD) for preferred dividends, but recipients of MIPS interest receive no
parallel deduction.!® When issuing MIPS to retire preferred, corporations gain the tax
benefit of interest deductibility but experience two costs: underwriting costs and possibly
an increased coupon due to the personal tax penalty (because investors are fully taxed
on MIPS interest in contrast to corporate investors, who receive the DRD on preferred
dividends). Engel, Erickson, and Maydew (1999) compare MIPS yields to preferred
yields and conclude that the tax benefits of MIPS are approximately $0.28 per dollar of
face value, net of the aforementioned costs. 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 informational respects, these studies provide straightfor-
ward evidence of the positive contribution of taxes to firm value, net of underwriting
and personal tax costs.

2.2.2. Cross-sectional regressions

Fama and French (1998; hereafter FF) attempt to estimate Equation (4) and Prediction 1
directly, by regressing V;, on debt interest, dividends, and a proxy for V7. They argue that
a positive coefficient on interest is evidence of positive tax benefits of debt. FF measure
V1, as the excess of market value over book assets. They proxy Vy with a collection of
control variables, including current earnings, assets, and R&D spending, as well as future
changes in these same variables. (All the variables in the regression are deflated by assets.)

9 Cornett and Travlos do not report whether they get a significant positive tax coefficient (like Masulis, (1983,
did) when they exclude the information variables. Therefore, their results could be driven by their use of a
sample different from the one Masulis used.
10° A 70% DRD means that a corporation that owns another firm’s stock only pays tax on 30% of the dividends
received. Note that evidence in Erickson and Maydew (1998) implies that corporations are the marginal investor
in preferred stock (see footnote 27).
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If these control variables provide adequate proxy for Vi, the regression coefficient on
interest will measure the tax benefit of debt (which is hypothesized to be positive). The
main difficulty with this approach is that if the control variables measure Vi with error,
the regression coefficients can be biased. FF perform a series of regressions on a broad
cross section of firms, using both level-form and first-difference specifications. In all
cases, the coefficient on interest is either insignificant or negative. Fama and French
interpret their results as being inconsistent with debt tax benefits having a first-order
effect on firm value. Instead, they argue that interest provides information about earnings
that is not otherwise captured by their controls for Vy;. In other words, Vi is measured
with error, which results in the interest coefficient picking up a negative valuation effect
related to financial distress or some other cost.

Kemsley and Nissim (2002) attempt to circumvent this measurement problem. They
perform a switch of variables, moving the earnings variable (which they assume proxies
Vy with error) to the left-hand side of the regression and V|, to the right-side. Therefore,
their regression tests the relation Vyy = Vi — coeff*D.

When Kemsley and Nissim regress EBIT on V, and debt, the debt coefficient is nega-
tive, which they interpret as evidence that debt contributes to firm value. The coefficient
also changes through time in conjunction with changes in statutory tax rates. The Kemsley
and Nissim analysis should be interpreted carefully. First, their regression specification
can be interpreted as measuring the effect of debt on earnings, just as well as it can
be interpreted as a switch-of-variables that fixes a measurement error problem in Fama
and French (1998). Second, the debt coefficient has the correct sign for the full sample
only in a nonlinear specification in which all the right-hand side variables are interacted
with a crude measure of the discount rate. Finally, the coefficient that measures the net
benefit of debt has an absolute value of 0.40. While consistent with Masulis (1983),
such a large coefficient implies near-zero average debt costs and a near-zero effect of
personal taxes.

2.2.3. Marginal benefit functions

Using a different approach, Graham (2000, 2001) simulates interest deduction benefit
functions and uses them to estimate the tax-reducing value of each incremental dollar of
interest expense. For a given level of interest deductions, Graham essentially integrates
over possible states of the world (i.e., both taxable and nontaxable states) to determine a
firm’s expected 7¢, which specifies the expected tax benefit of an incremental dollar of
interest deduction. Marginal tax benefits of debt decline as more debt is added because
the probability increases with each incremental dollar of interest that it will not be
fully valued in every state of the world. Using simulation methods (described more
fully in Section 1.3.2) and various levels of interest deductions, Graham maps out firm-
specific interest benefit functions analogous to the supply of debt curve in Panel B of
Figure 2.

By integrating under these benefit functions, Graham (2000) estimates that the tax
benefit of debt equals approximately 9 to 10% of firm value during 1980-1994 (ignoring
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Table 1
Annual calculations of the mean benefits of debt and degree of debt conservatism

Before-financing MTR is the 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., the amount of interest at
the point at which a firm’s marginal benefit function becomes downward sloping, divided by actual
interest expense) as in Graham (2000). The tax benefit of debt is the reduction in corporate and
state tax liabilities occurring because interest expense is tax deductible, expressed as a percentage
of firm value. Money left on the table is the additional tax benefit that could be obtained, ignoring
all costs, if firms with kink greater than one increased their interest deductions in proportion
with kink.

Before-Financing After-Financing Kink Tax Benefit of Debt Money Left on

MTR MTR Table
1980 0.415 0.324 3.10 10.1 27.7
1981 0.413 0.319 2.98 11.4 28.6
1982 0.397 0.286 2.69 11.0 232
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 2.51 11.1 21.8
1986 0.356 0.241 2.39 11.6 20.5
1987 0.296 0.198 2.35 10.7 19.5
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 1.71 7.7 8.0
1994 0.249 0.183 1.94 73 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 7.7 8.9

all costs). Updating Graham’s estimates, we find that the tax benefit of debt is 7.8%,
9.8%,9.1%,9.5%, and 7.7% of firm value in 1995-1999, respectively (see Table 1). The
fact that these figures are less than the 14% estimated (at the beginning of Section 1)
with the back of the envelope “t¢cD” calculation reflects the reduced value of interest
deductions in some states of the world. When personal taxes are considered, the tax
benefit of debt falls to 7-8% of firm value during 1980-1994 (i.e., this is Graham’s
estimate of the “firm surplus” in Panel B of Fig. 2).

Graham also estimates the “money left on the table” that firms could obtain if they
levered up to the point where their last dollar of interest deduction is valued at the full
statutory tax rate (i.e., the “kink,” which is the point just before incremental tax benefits
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begin to decline).!! The money left on the table calculations in Graham (2000, his Fig. 2)
is updated. If all firms lever 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 1). This number can be
interpreted either as a measure of the value loss due to conservative corporate debt
policy, or as a lower bound for the difficult-to-measure costs of debt that would occur
if a company were to lever up to its kink. In the former interpretation, these estimates
imply that large tax benefits of debt appear to go unexploited and that large, profitable
firms (which would seem to face the lowest costs of debt) are the most conservative
in their use of debt.!? In general, these implications are hard for a trade-off model to
explain. Graham (2000), Lemmon and Zender (2001) and Minton and Wruck (2001) try
to identify nontax costs that are large enough in a trade-off sense that perhaps these firms
are not in fact underlevered.

To sum up, a fair amount of research has found evidence consistent with tax benefits
adding to firm value. However, some of this evidence is ambiguous because nontax
explanations or econometric issues cloud interpretation. Additional research in three
specific areas would be helpful. First, we need more market-based research along the
lines of the MIPS exchanges, where tax effects are isolated from information and other
factors and therefore the interpretation is fairly unambiguous. Second, additional cross-
sectional regression research that investigates the market value of the tax benefits of debt
would be helpful in terms of clarifying or confirming the interpretation of existing cross-
sectional regression analysis. Finally, if the tax benefits of debt do in fact add to firm
value, an important unanswered question is why firms do not use more debt, especially
large, profitable firms.'3> We need to better understand whether this implies that some
firms are not optimizing, or whether previous research has not adequately modeled costs
and other influences.

2.3. Empirical evidence on whether corporate taxes affect
debt vs. equity policy

Trade-off models imply that firms should issue debt as long as the marginal benefit
of doing so (measured by 7¢) is larger than the marginal cost. t¢(.) is a decreas-
ing function of nondebt tax shields, existing debt tax shields, and the probability of

11 For example, if during 1995-1999 all firms levered up to just before the point of declining benefit, sim-
ulations performed for this chapter indicate that the average company would have total tax benefits of debt
of around 18% of firm value. That is, by levering up, the typical firm could add interest deductions with tax
benefit equal to 10% of firm value, above and beyond their current level of tax benefits.

12 McDonald (2002) argues that the prevalence of writing puts or purchasing calls on their own shares is also
evidence that many firms pass up potential interest deductions. For example, writing a put (which involves
implicit borrowing) can be replicated by explicitly borrowing today to purchase a share on the open market
and repaying the loan in the future. The cash flows are identical in these two strategies, but the latter results
in the firm receiving a tax deduction. The fact that many firms write puts is consistent with them passing up
interest tax deductions.

13 Shyum-Sunder and Myers (1999), Lemmon and Zender (2002), and related papers investigate whether the
trade-off model is the correct model of capital structure, which has implications for interpreting these results.
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experiencing losses, so the incentive to use debt declines with these three factors
(Prediction 2’). In general, high-tax rate firms should use more debt than low-tax rate
firms (Prediction 2). The papers reviewed in this section generally use reduced-form
cross-sectional or panel regressions to test these predictions, and they ignore personal
taxes altogether. For expositional reasons, we start with tests of Prediction 2'.

2.3.1. Nondebt tax shields, profitability, and the use of debt

Bradley, Jarrell, and Kim (1984) perform one of the early regression tests for tax effects
along the lines suggested by DeAngelo and Masulis (1980). Bradley et al. regress firm-
specific debt-to-value ratios on nondebt tax shields (as measured by depreciation plus
investment tax credits), R&D expense, the time-series volatility of EBITDA, and industry
dummies.'* The tax hypothesis is that nondebt tax shields are negatively related to debt
usage because they substitute for interest deductions (Prediction 2'). However, Bradley
et al. find that debt is positively related to nondebt tax shields, opposite the tax prediction.
This surprising finding, and others like it, prompted Stewart Myers (1984) to state in his
presidential address to the American Finance Association (p. 588): “I know of no study
clearly demonstrating that a firm’s tax status has predictable, material effects on its debt
policy. I think the wait for such a study will be protracted.”

One problem with using nondebt tax shields, in the form of depreciation and investment
tax credits, to explain debt policy is that nondebt tax shields are positively correlated
with profitability and investment. If profitable (i.e., high-tax rate) firms invest heavily
and also borrow to fund this investment, this can induce a positive relation between
debt and nondebt tax shields and overwhelm the tax substitution between interest and
nondebt tax shields (Dammon and Senbet, 1988; Amihud and Ravid, 1985). Another
issue is that nondebt tax shields (as well as existing interest deductions or the probability
of experiencing losses) should only affect debt decisions to the extent that they affect
a firm’s marginal tax rate. Only for modestly profitable firms is it likely that nondebt
tax shields have sufficient impact to affect the marginal tax rate and therefore debt
policy.!d

MacKie-Mason (1990) and Dhaliwal, Trezevant, and Wang (1992) address these issues
by interacting Non-debt Tax Shields (NDTS) with a variable that identifies firms near
“tax exhaustion,” at which point the substitution between nondebt tax shields and interest
is most important. Both papers find that tax-exhausted firms substitute away from debt
when nondebt tax shields are high.!® Even though these papers find a negative relation

14 An alternative test would be to match NDTS-intensive firms to companies that are similar in all ways except
for their use of nondebt tax shields and to examine whether the NDTS-intensive firms use less debt.

15 The marginal tax rate for unprofitable firms will be close to zero whether or not the firm has NDTS. The
tax rate for highly profitable firms will be near the top statutory rate, unless a firm has a very large amount of
NDTS.

16 Ekman (1995) finds the same for Swedish firms. Trezevant (1992) finds that Compustat PST firms most
likely to be tax-exhausted decreased debt usage the most following the 1981 liberalization of tax laws that
increased nondebt tax shields.
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between the interacted NDTS variable and debt usage, this solution is not ideal. For one
thing, the definition of tax exhaustion is ad hoc. Moreover, Graham (1996a) shows that
the interacted NDTS variable has low power to detect tax effects and that depreciation and
investment tax credits (the usual components of nondebt tax shields) have a very small
empirical effect on the marginal tax rate. Ideally, researchers should capture the effects
(if any) of nondebt tax shields, existing interest, and the probability of experiencing
losses directly in the estimated marginal tax rate, rather than including these factors as
stand-alone variables.

A similar issue exists with respect to using profitability as a measure of tax status.
Profitable firms usually have high tax rates, and therefore some papers argue that the
tax hypothesis implies they should use more debt. Empirically, however, the use of
debt declines with profitability, which is often interpreted as evidence against the tax
hypothesis (e.g., Myers, 1993). Profitability should only affect the tax incentive to use
debt to the extent that it affects the corporate marginal tax rate!”; therefore, when testing
for tax effects, the effects (if any) of profitability should be captured directly in the
estimated Marginal Tax Rate (MTR). Researchers would then interpret the stand-alone
profitability variable as a control for potential nontax influences.

2.3.2. Directly estimating the marginal tax rate

One of the problems that led to Myers’s capital structure puzzle is related to properly
quantifying corporate tax rates and incentives. For example, many studies use static
MTRs that ignore important dynamic features of the tax code related to net operating
losses carryback and carryforwards, investment tax credits and other nondebt tax shields,
and the alternative minimum tax. Static MTRs miss the fact that a company might be
profitable today but expect to experience losses in the near future. This firm might erro-
neously be assigned a high current-period tax rate, even though its true economic tax rate
is low.!8 Conversely, an unprofitable firm might have a large current economic marginal
tax rate if it is expected to soon become and remain profitable (because extra income
earned today increases taxes paid in the future: an extra dollar of income today reduces
losses that could be carried forward to delay future tax payments, thereby increasing
present value tax liabilities).

Shevlin (1987, 1990) uses simulation techniques to capture the dynamic features of
the tax code related to net operating loss carrybacks and carryforwards.'® The first step
in simulating an MTR for a given firm-year involves calculating the historic mean and
variance of the change in taxable income for each firm. The second step uses this historic

17 Keep in mind that a marginal tax rate is bound between zero and the top statutory rate, while profitability
is not bounded, which can introduce difficulties into interpreting profitability as a proxy for the tax rate.

18 Scholes and Wolfson (1992) define the economic marginal tax rate as the present value of current and future
taxes owed on an extra dollar of income earned today, which accounts for the probability that taxes paid today
will be refunded in the near future.

19" Auerbach and Poterba (1987) and Altshuler and Auerbach (1990) simulate tax rates using first-order Markov
probabilities that weight the probability of transition between taxable and nontaxable states.
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information to forecast future income for each firm. These forecasts can be generated
with random draws from a normal distribution, with mean and variance equal to that
gathered in the first step; therefore, many different forecasts of the future can be generated
for each firm. The third step calculates the present value tax liability along each of the
income paths generated in the second step, accounting for the tax-loss carryback and
carryforward features of the tax code. The fourth step adds $1 to current-year income and
recalculates the present value tax liability along each path. The incremental tax liability
calculated in the fourth step, minus that calculated in the third step, is the present value
tax liability from earning an extra dollar today, in other words, the economic MTR. A
separate marginal tax rate is calculated along each of the forecasted income paths to
capture the different tax situations a firm might experience in different future scenarios.
The idea is to mimic the different planning scenarios that a manager might consider.
The fifth step averages across the MTRs from the different scenarios to calculate the
expected economic marginal tax rate for a given firm-year. Note that these five steps
produce the expected marginal tax rate for a single firm-year. The steps are replicated
for each firm for each year, to produce a panel of firm-year MTRs. The marginal tax
rates in this panel vary across firms and can also vary through time for a given firm.
The end result is greater cross-sectional variation in corporate tax rates (and hence tax
incentives) than implied by statutory rates.

One difficulty with simulated tax rates is that they require a time 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-calculate trichotomous variable (equal to the top
statutory rate if a firm has neither negative taxable income nor net operating loss (NOL)
carryforwards, equal to one-half the statutory rate if it has one but not the other, and equal
to zero if it has both), is a reasonable replacement for the simulated rate. With respect to
the tax return issue, Plesko (2003) compares financial-statement-based simulated rates
for 586 firms to a static tax variable calculated using actual tax return data. He finds that
simulated rates (based on financial statements) are highly correlated with tax variables
based on tax return data. Plesko’s evidence implies that the simulated tax rates are a
robust measure of corporate tax status.

Note that by construction the simulated tax rates capture the influence of profitability
on the corporate marginal tax rate. Graham (1996a) extends the simulation approach
to directly capture the effects of nondebt tax shields, investment tax credits, and the
alternative minimum tax. Graham (1996b) demonstrates that 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, rather than simulations of the
future). Using the simulated corporate marginal tax rates, Graham (1996a) documents a
positive relation between tax rates and changes in debt ratios (consistent with Prediction
2), as do Graham, Lemmon, and Schallheim (1998) and Graham (1999) for debt levels.
Since that time, numerous other studies have also used simulated tax rates to document
tax effects in debt decisions. These results help to resolve Myers’s (1984) capital struc-
ture puzzle; when tax rates are properly measured, it is possible to link tax status with
corporate debt policy.
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2.3.3. Endogeneity of corporate tax status

Even if measured with a very precise technique, tax rates are endogenous to debt policy,
which can have important effects on tax research. If a company issues debt, it reduces
taxable income, which in turn can reduce its tax rate. The more debt issued, the greater
the reduction in the marginal tax rate. Therefore, if one regresses debt ratios on marginal
tax rates, the endogeneity of corporate tax status can impose a negative bias on the tax
coefficient. This could explain the negative tax coefficient detected in some specifications
(e.g., Hovakimian, Opler, and Titman, 2001, and Barclay and Smith, 1995b). Note that
endogeneity can affect all sorts of tax variables, including those based on NOLS, or that
use an average tax rate (i.e., taxes paid/taxable income).

There are two solutions to the endogeneity problem. MacKie-Mason (1990) proposed
the first solution by looking at (0,1) debt versus equity issuance decisions (rather than
the debt level) in his influential examination of 1747 issuances from 1977 to 1987. Debt
levels (such as debt ratios) are the culmination of many historical decisions, which may
obscure whether taxes influence current-period financing choices. Detecting tax effects
in the incremental approach only requires that a firm 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 each issuance (as is implicit
in many debt-level studies). To avoid the endogenous effect of debt decisions on the
marginal tax rate, MacKie-Mason uses the lagged marginal tax rate to explain current-
period financing choice.? He finds a positive relation between debt issuance and tax
rates. Graham (1996a) follows a similar approach and examines the relation between
changes in the debt ratio and lagged simulated MTRs. He finds positive tax effects for a
large sample of Compustat firms.>!

If taxes exert a positive influence on each incremental financing decision, the sum of
these incremental decisions should show up in an analysis of current debt levels—if one
could fix the endogenous negative effect on tax rates induced by cumulative debt usage.??
The second approach to fixing the endogeneity problem is to measure tax rates “but for”

20 Wang (2000) argues that firms do not consider the level of the marginal tax rate when making incremental
decisions but rather consider how far the marginal tax rate is from the “optimal MTR.” Holding the level of
the tax rate constant, Wang shows that companies with tax rates above the optimum are those that use the
most debt (an action that should endogenously reduce the marginal tax rate and move it closer to the optimum,
essentially reducing MB until it equals MC). The difficulty with this approach is that Wang’s “optimal MTR”
is ad hoc and is based on the probability of bankruptcy (as measured by Altman’s Z-score).

21 A number of other papers corroborate these results. For example, Shum (1996) finds similar evidence
for Canadian firms. Alworth and Arachi (2000) show that lagged after-financing simulated tax rates are
positively related to changes in debt for Italian firms. Henderson (2001) finds that changes in total liabil-
ities and changes in long-term debt are both positively related to simulated tax rates in a sample of U.S.
banks. Schulman et al. (1996) report that debt levels are positively correlated to tax rates in Canada and
New Zealand.

22 Dittmar (2002) studies corporate spin-offs, which potentially allows her to avoid the endogeneity problem
by observing capital structures that are not the end result of a long history of accumulated debt policy decisions.
However, it is still the case that past decisions can influence the parent’s and/or spun-off unit’s new capital
structure. Dittmar does not find evidence that corporate tax rates affect spin-off debt ratios.
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financing decisions. Graham, Lemmon, and Schallheim (1998) measure tax rates before
financing (i.e., based on income before interest is deducted). They find a positive relation
between debt-to-value and (endogeneity-corrected) “but-for” tax rates. (They also find
a “spurious” negative correlation in an experiment that uses an endogenously affected
after-financing tax rate.)

Examining changes in debt answers the question “are incremental decisions affected
by tax status?” An alternative approach is to ask: “if tax rates exogenously change, how
will a firm alter debt usage?” The Tax Reform Act of 1986 greatly reduced corporate
marginal tax rates (see Fig. 1), which in isolation implies a reduction in the corporate
use of debt. Givoly, Hahn, Ofer, and Sarig (1992) find that firms with high tax rates
prior to tax reform (firms that therefore probably experienced the largest drop in their
tax rate) reduce debt the most after tax reform. This finding is somewhat surprising
because their corporate marginal tax rate suffers from the negative endogeneity bias
described earlier. Moreover, personal taxes are not modeled directly, even though they
fell by more than corporate tax rates after the 1986 tax reform.?3 In a paper that examines
international evidence during the same time period, Rajan and Zingales (1995) provide
weak international evidence that taxes affect debt decisions.

2.3.4. Time-series and small-firm evidence of tax effects

The empirical evidence described thus far confirms cross-sectionally that firms with high
tax rates use more debt than those with low tax rates. Presumably, there should also be
time-series tax effects. For example, if a firm starts public life with a low tax rate, one
would expect increased debt usage if the tax rate increases as the firm matures. There is no
known study that documents tax-related time-series effects in debt usage. For example,
Graham (1999) uses panel data to document the idea that cross-sectional variation in tax
status affects debt usage, but he finds no evidence that time-series variation does.

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 con-
tinue to affect the firm’s debt ratios for 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 and Klassen (2001) examine capital structure in the years following an ini-
tial public offering (IPO). They perform annual (i.e., years since IPO) cross-sectional
regressions and find evidence that taxes have a positive effect on the use of debt in the
early years of a firm’s public life—but this relation wanes as the firm ages. Pittman and
Klassen attribute this waning to an increase in refinancing transactions costs as firms

3 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 1.4.
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age. Note that their evidence is not time series in terms of firms altering capital structure
as tax rates change through time, though they do link debt policy to firm age. Pittman
and Klassen also find 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 companies with less than 500 employees that
participated in the 1993 Federal Reserve National Survey of Small Business Finances.
Actotal of 2600 firms meet the Ayers et al. data requirements. The authors 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 vari-
able in both their outside and inside debt regressions (i.e., interest owed to nonowners and
owners, respectively). It is difficult to compare their results to Compusat-based research
because Ayers et al. use a different dependent variable than most studies, and they delete
firms with a negative value for the dependent variable (which raises statistical issues).

To summarize Section 1.3, once issues related to measuring debt policy and tax rates
are addressed, researchers have supplied evidence in response to Myers’s (1984) chal-
lenge to show that corporate debt usage is positively affected by tax rates. These results
are consistent with survey evidence that interest tax deductibility is an important fac-
tor affecting debt policy decisions (ranking below only maintaining financial flexibility,
credit ratings, and earnings volatility), and is especially important for large industrial
firms (Graham and Harvey, 2001). Notwithstanding these empirical results, Myers is
still not entirely convinced (Myers et al., 1998); he argues that tax incentives are of
“third-order” importance in the hierarchy of corporate decisions. It would be helpful for
future research to investigate whether the tax effects on debt versus equity choice are
economically important, and if they are not, determine why not.

Several other challenges remain. First, none of the papers cited above provide time-
series evidence that firm-specific changes in tax status affect debt policy. It would be quite
helpful to examine whether a firm changes its debt policy as it matures and presumably its
tax status changes. Second, Fama and French (2001) point out that with few exceptions
the panel data examinations do not use statistical techniques that account for cross-
correlation in residuals, and therefore, many papers do not allow for proper determination
of statistical significance for the tax coefficients. Therefore, it is not clear if all of the
tax effects documented above are robustly significant. Finally, most papers ignore the
tax cost of receiving interest income from the investor’s perspective, an issue that now
follows.

2.4. Empirical evidence on whether 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 many firms appear to use debt conservatively. Miller proposes that the
personal tax cost of interest income (relative to the personal tax cost of equity) is large
enough at the margin to completely offset the corporate tax advantage of debt. The Miller
Equilibrium is difficult to test empirically for several reasons, not the least of which is the
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fact that the identity and tax-status of the marginal investor(s) between debt and equity
are unknown. Anecdotally, we can note that the tax rate on interest income (tp) was large
relative to tax rates on corporate and equity income (t¢ and tg) when Miller wrote his
paper, so the Miller Equilibrium was plausible. However, the statutory tax rates shown
in Figure 1 imply that Equation (1) has been positive since 1981, so the strict form of
the Miller Equilibrium has become less plausible in the last two decades.>*

From the corporate perspective, the relatively high investor-level taxation of interest
leads to a “personal tax penalty” for debt: investors demand a higher risk-adjusted return
on debt than on equity. By rearranging Equation (1), the net tax advantage of debt can
be represented as

¢ —[tp — (1 — 10)TE] (6)

where 7¢ is the corporate income tax rate, tg is the personal tax rate on equity income,
and tp is the personal tax rate on interest income. The bracketed term in Equation (6)
accounts for the personal tax penalty: tp — (1 — t¢)TE.

To quantify the effect of personal taxes in Equation (5), Gordon and MacKie-Mason
(1990) and others implicitly assume that investors form clienteles based on firm-specific
dividend payout ratios, and therefore that tg is a weighted combination of the tax rates
on dividend payout and capital gains income: g = (payout) 7giy + (1 — payout) Teap gains-
This and related papers use historic averages to estimate dividend payout and measure
Tgiv as equaling tp, where tp is implicitly estimated using the difference between the
yield on taxable and tax-free government bonds. Tcap gains i Often assumed to equal a
fraction of the statutory capital gains tax rate (to capture the benefit of reduced effective
tax rates due to deferral of equity taxation and omission of equity tax at death).?

Given these assumptions, Gordon and MacKie-Mason (1990) estimate that the tax
advantage of debt, net of the personal tax penalty, increased following the Tax Reform
Act of 1986. Recall that Miller (1977) implies that the aggregate supply of debt is
determined by relative corporate and personal tax rates. Gordon and MacKie-Mason
document that aggregate corporate debt ratios increased slightly in response to tax reform
(consistent with Prediction 4). This is the only known research that investigates this

24 If the statutory tax rates depicted in Figure 1 are not representative of the tax rates applicable to the marginal
investor(s), or if capital gains tax rates are effectively reduced through deferral and/or elimination at death,
then the Miller Equilibrium is technically possible even in recent years.

25 Green and Hollifield (2003) 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
reduces the implicit tax on capital gains by about 60%. If they were to factor in deferral at death and the lower
tax rate on capital gains relative to the rate 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
suggests that there is a measurable personal tax disadvantage to debt but it does not appear large enough to
offset the corporate tax benefits of debt. However, Green and Hollifield find that 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 lead to interior optimal debt
ratios.
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aggregate prediction. Note that Gordon and MacKie-Mason focus on a single point in
time, while the Miller Equilibrium has implications for any point in time. Also note that
if the marginal investor is taxable at rates like those reflected in Figure 1, then the 2003
reduction in dividend and capital gains tax rates to tgiy = tTp = 15% should reduce the
aggregate amount of debt used in the U.S. economy.

Graham (1999) tests similar predictions using firm-specific data. He finds that between
1989 and 1994 the net tax advantage of the first dollar of interest averaged between 140
and 650 basis points.?® He finds that the firms for which the net advantage is largest
use the most debt in virtually every year. Graham also separately identifies a positive
(negative) relation between the corporate tax rate (personal tax penalty) and debt usage.
These results are consistent with Predictions 2 and 3.

Campello (2001) assumes that a given firm’s debt and equity are held by a particular
clientele of investors (with the clienteles based on investor tax rates). He investigates the
capital structure response to the large reduction in personal taxes (relative to the smaller
reduction in corporate tax rates) after the Tax Reform Act of 1986. Campello finds
that zero-dividend firms (which presumably have high-tax-rate investors and therefore
experienced the largest reduction in the personal tax penalty) increased debt ratios in
response to tax reform, while high-dividend payout firms (which presumably have low-
tax-rate investors and therefore experienced a small reduction in the personal tax penalty)
reduced debt usage relative to peer firms.

2.4.1. Market-based evidence on how personal taxes affect
security returns

The papers we have cited, though consistent with personal taxes affecting corporate
financing decisions in the manner suggested by Prediction 3, are not closely tied to
market-based evidence about the tax characteristics of the marginal investor between
debt and equity. Instead, these papers assume that dividend clienteles exist, and they
also make assumptions about the personal tax characteristics of these clienteles based
on a firm’s payout policy. For example, these papers implicitly assume that there is a
certain marginal investor who owns both equity and debt and (to estimate 7p) that this
same investor sets prices between taxable and tax-free bonds. The truth is that 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 munis yield 7%, Treasuries 10%, and equities 8% (and
assume that this equity return has been adjusted to make its risk equivalent to the risk
of munis and Treasuries). In a Gordon/MacKie-Mason/Graham type of equilibrium,

26 1 update Graham’s (1999) annual tax regressions from his Table 4, Panel B. The tax 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, and 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.



82 J.R. Graham

Fmuni = Treasury (1 — TP) = Tequity (1 — Tequity) = 7%, which implies that 7p = 30% and
Tequity = 12.5%. This in turn implies that a large portion of equity returns are expected to
come from capital gains (because Tequity is 0 much lower than tp). However, things are
rarely so simple. First, itis difficult to determine the risk-adjusted equity return.?’ Second,
if there are frictions or transactions costs 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 tp. If Treasuries and equities are used, the implicit tp could be negative.
For example, assume that dividend payout is 15%, that Teffective cap gains = 3%, and
that Tequity is modeled as a weighted average between dividends and retained earnings:
Tequity = 0.15(1 — Tdiv) + 0.85(1 — Teffective cap gains)> Where T4y = Tp. To ensure that
Freasury (1 — TP) = TFequity (1 — Tequity), in this example tp = —30%. Clearly, market
frictions drive relative returns in this example, so the usual approach cannot 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
characteristics. It is difficult to know which assets are 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.

It would be helpful if future research could quantify the relative importance of personal
taxes on security prices, with an eye toward feedback into capital structure decisions.
One area in which a fair amount of research has been done along these lines involves
determining the investor tax rate implicit 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, implying that the
marginal investor between these two securities is a highly taxed individual. However,
even this experiment is not without difficulty. First, returns on long-term munis and
taxables imply a tax rate for the marginal investor that is approxi- mately 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,” and therefore,
differences in 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 (especially 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

27 Gordon and MacKie-Mason (1990) and Graham (1999) avoid the issue of adjusting the equity return.
Instead, they assume that 7gj, equals the Tp implicit between munis and Treasuries and that Teffective cap gains =
0.25 X Tgatutory capital gains> and they weight these two pieces by the portion of earnings returned as dividends
and retained, respectively, to deduce Tegyjry- It would be informative if future research could calibrate this
approach to market-driven estimates of Tegity-



Ch. 11: Taxes and Corporate Finance 83

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

As an example of trying to link the effects of personal taxes to capital structure issues,
consider the implications from Engel et al. (1999) and Irvine and Rosenfeld (2000)
about the personal tax penalty.?® 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, within transactions cost bounds:

Ipreferred (1 — TDRD) = rmips (1 —7p). Plugging in rpreferred = 8.14% and rmips = 8.37%
from Engel et al.’s Table 3, and assuming that the marginal corporate investor is taxed
at 35% so that tprp = 10.5%, we can back out the personal tax rate associated with
interest income: 0.0814(1 — 0.105) = 0.0837(1 — tp) implies that tp = 13%. If we
ignore the 30 basis point “yield premium” on MIPS imputed by Engel et al. and use
MIPS = 8.67%, p = 16%.

To the extent that results based on MIPS interest carry over to debt interest, finding
7p = 16% for the marginal debt investor is intriguing. First, note that the mean after-
financing corporate tax rate in 1993-1999 is approximately 18% (see Table 1), whichis a
rough estimate of the tax benefit of the /ast dollar of interest deduction (ignoring all costs).
If we make Miller’s (1977) assumptions that Tz = 0 and that all firms face the same
18% marginal benefit of debt, then 7p should equal 18% (i.e., MC should equal MB),
quite close to the Tp = 16% MIPS estimate. As argued by Green and Hollifield (2003),
it would only take fairly small costs of bankruptcy to equalize the costs and benefits
of debt, creating a environment conducive to an equilibrium with internal optimal debt

28 Recall that these authors investigate MIPS for preferred exchanges. These two securities are similar in
most respects, except that MIPS interest is tax deductible for issuing corporations 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.

29 Erickson and Maydew (1998) provide evidence that corporations are the marginal investors in preferred
stock, though they do not precisely identify the numeric value of the marginal investor’s tax rate. They
study the market reaction to the 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. Individual investors do not receive the
DRD. When the Treasury made a surprise announcement in December 1995 that it was planning to reduce
the deduction from 70% to 50%, the typical preferred stock experienced a statistically significant —1%
abnormal return, while there was no reaction among common stocks. This implies that 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 exogenous announcement. They
are unable to precisely deduce the tax rate of the marginal (corporate) investor, however, because they
cannot pinpoint the probability assigned by the market that the Treasury would actually implement the
proposal.

While Erickson and Maydew (1998) find no evidence that corporations are the marginal investors in
common stocks, Geisler (1999) shows that common-stock holdings by insurance companies vary positively
with the allocation of the DRD among insurance companies. (The allocation of DRD can vary across insurance
companies for regulatory reasons.) Geisler’s evidence is consistent with evidence on clienteles: insurance
companies respond to tax incentives to hold common stocks when their tax rate is low (i.e., when their DRD
allocation is high).
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ratios. However, tg is most likely not zero for the marginal investor in equities. (Green
and Hollifield argue that deferral reduces effective tg to about half its statutory level.)
Another issue is that 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, there is a firm surplus/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 structures for some firms. Presumably, the incremental benefit
would be near $0.35 per dollar for high-tax-rate firms, while the personal tax cost is only
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 all firms
in equilibrium.

In sum, the implicit personal tax costs estimated here suggest that at the margin the
tax costs and 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 details on this issue are presented in Section 1.4.) One other
area in which there has been a fair amount of success—though not unambiguously so—in
deducing marginal investor tax characteristics is related to ex-day dividend returns. This
discussion is deferred to Section 4, which explores how taxes affect corporate dividend
policy.

In the most general sense, any research that shows that personal tax rates affect security
returns sheds light on Miller’s (1977) claims. Using the CAPM-with-taxes specifica-
tion, Auerbach (1983) finds evidence that tax-related preferences result in clienteles of
investors that purchase stocks based on firm-specific dividend-price ratios. Constan-
tinides (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 accelerated recognizing capital gains (and delayed losses)
in anticipation of the increase in capital gains tax rates associated with the 1986 tax act.
For a review of articles related to how personal taxation affects the timing and value of
asset sales and purchases, see Poterba (2001).

2.4.1.1. Tax capitalization Another group of papers investigates tax capitalization and
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), 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 that, as a result, no incremental personal tax penalty
is imposed when a firm pays a dividend. Therefore, personal taxes are large on interest

30 See Auerbach (2002) 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 marginal source of funds” and that “dividends
are paid out according to a fixed payout policy.”



Ch. 11: Taxes and Corporate Finance 85

income and small on equity income, and the personal tax penalty to debt financing
is large.

Harris and Kemsley (1999) regress stock price on variables, including retained earn-
ings, and they infer that retained earnings are penalized at a dividend tax rate of
approximately 47%. Collins and Kemsley (2000) argue that reinvesting current earn-
ings 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 for
dividend payments (it is already impounded into share prices, and therefore paying a
dividend does not lead to further valuation effects). In fact, this leads to the counter-
intuitive argument that paying dividends leads to a reduction in future capital gains
payments and therefore, dividend payments are tax advantageous. This implication only
holds if arbitrage by tax-free investors is restricted to the point that personal investors are
the marginal price-setters in stocks. Collins and Kemsley find empirical evidence that
they interpret as being consistent with their hypotheses. An untested implication of their
argument is that there should be a large value gain in deals that result in firms returning
capital to investors in any form other than taxable dividends (such as mergers). Research
into this area could be informative.

Rather than dividend taxes, an alternative argument is that capital gains taxes on future
earnings are impounded into share prices. Consider a shareholder in a nondividend-
paying firm and assume that the firm 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 this company 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 firms for which capital gains are most
important (i.e., firms with the lowest dividend yield). This reaction is opposite that
predicted by lock-in models such as Klein (2001), in which, for firms with substantial
accrued retained earnings, returns fall when capital gains rates fall because the required
return declines along with the tax rate. For further discussion of the tax capitalization
literature, see Shackelford and Shevlin (2001).

Overall, the tax status of the marginal investor, and therefore the empirical magnitude
of the personal tax penalty, is an open empirical question. This is 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 be interpreted as sup-
porting a nontax hypothesis. As another example, business students are often taught
that the tax advantage of debt is captured by 7¢D (see Equation 4), which ignores per-
sonal tax effects. If it can be demonstrated that personal tax effects are not particularly
important, this simplified view of the world might be justified. In contrast, if investor
taxes affect security returns in important ways, more care needs to be taken in modeling
these effects in corporate finance research. Investigations of personal tax effects face
several challenges, not the least of which is that risk differences between securities



86 J.R. Graham

must be properly controlled to allow one to deduce implicit tax rates from market
return data.

2.5. Beyond debt vs. equity

2.5.1. Leasing

The discussion thus far has considered the debt versus equity choice; however, it can be
extended to leasing arrangements. In certain circumstances, a high-tax-rate firm can have
a tax incentive to borrow to purchase an asset, even if it allows another firm to lease and
use the asset. With true leases (as defined by the IRS), the lessor purchases an asset and
deducts depreciation and (if it borrows to buy) interest from taxable income. The lessee, in
turn, obtains use of the asset but cannot deduct interest or depreciation. The depreciation
effect therefore encourages low-tax-rate firms to lease assets from high-tax-rate lessors.
This occurs because the lessee effectively “sells” the depreciation (and associated tax
deduction) to the lessor, who values it more highly (assuming that the lessee has a
lower tax rate than the lessor). This incentive for low-tax-rate firms to lease is magnified
when depreciation is accelerated, relative to straight-line depreciation. Furthermore, the
alternative minimum tax (AMT) system can provide an additional incentive for a lessee
to lease, in order to remove some depreciation from its books and stay out of AMT status
altogether.

There are other tax effects that can reinforce or offset the incentive for low-tax-
rate firms to lease. Lessors with relatively large tax rates receive a relatively large tax
benefit of debt, which provides an additional incentive (to borrow to) buy an asset
and lease it to the lessee. Moreover, tax incentives provided by investment tax credits
(which have existed at various times but are not currently on the books in the United
States) associated with asset purchsaes are also relatively beneficial to high-tax-rate
lessors. In contrast, the relatively high taxes that the lessor must pay on lease income
provide a tax disincentive for firms with high tax rates to be lessors (and similarly
the relatively small tax benefit that a low-tax-rate firm obtains from deducting lease
expense works against the incentive for low-tax-rate firms to lease rather than buy).
The traditional argument is that low-tax-rate firms have a tax incentive to lease from
high-tax-rate lessors, though this implication is only true for some combinations of
tax rules (e.g., depreciation rules, range of corporate tax rates, existence of investment
tax credits or AMT) and leasing arrangements (e.g., structure of lease payments). See
Smith and Wakeman (1985) for details on how nontax effects can also influence the
leasing decision.

Prediction 5: All else equal, the traditional argument is that low-tax-rate firms should lease
assets from high-tax-rate lessors, though this implication is conditional on specifics
of the tax code and leasing contract.

There are several complications associated with investigating whether firms lease
in response to tax incentives. First, because leasing expense is tax deductible, leasing
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endogenously reduces a lessee’s effective tax rate, which can bias an experiment in favor
of detecting tax effects. Similarly, lessor tax rates could be endogenously increased from
the effects of lease income. Second, financial statement definitions of leasing are not one-
to-one with IRS definitions, making it difficult to use Compustat data to test Prediction 5.
Using endogenously affected tax variables, Barclay and Smith (1995b) and Sharpe and
Nguyen (1995) find that low-tax-rate firms use relatively many capital leases. However,
capital leases do not meet the IRS definition of true leases. (Instead, they are likely a
mixture of true leases and conditional sales contracts, the latter of which are treated like
debt so that the lessee deducts interest and depreciation.) Therefore, the documented
negative relation between capital leases and taxes is hard to interpret because it might
be spurious.

Graham, Lemmon, and Schallheim (1998) address the first issue by measuring tax
incentives “but-for financing decisions,” that is, calculating tax rates using income
before debt interest and the implicit interest portion of lease payments are deducted.
They address the second issue by focusing on operating leases, which are defined in a
manner similar to the IRS definition of true leases. Graham et al. (1998) find that the
use of operating leases is negatively related to before-financing tax rates, consistent with
Prediction 5, and that capital leases are unrelated to before-financing tax rates. Graham et
al. also show that erroneously using an after-financing tax rate would double the magni-
tude of the negative tax coefficient for operating leases, and spuriously assign a negative
tax coefficient to capital lease usage.

Eades and Marston (2001) find that lessors tend to be high-tax-rate firms (consistent
with Prediction 5). Finally, O’Malley (1996) finds no evidence that firms systematically
lease in response to tax incentives imposed by the AMT. We need research investigating
whether the tax benefit of leasing adds to firm value. The jury is still out on whether debt
and leasing are substitutes for the lessee (as they might be in the sense considered by
DeAngelo and Masulis, 1980, because both lead to tax deductions).

2.5.2. 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) earn the before-tax rate of
interest on bondholdings. Therefore, Black suggests that 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 offerings is offset by the
increase in bonds held in the pension plan. In an M&M (1963) world, the net effect is
that the company earns 7¢ times the amount of bonds held, as in Equation (4). Tepper
(1981) argues that there can be a tax advantage to the strategy of corporate borrowing
and DBs investing in bonds, even in a Miller (1977) world. In this 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
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interest income (i.e., DBs capture some of the investor surplus depicted in Fig. 2). The
Tepper incentive for DBs to hold bonds increases with the difference between personal
tax rates on interest and equity income.

Prediction 6: Defined benefit pension plans have an incentive to hold bonds (equity) that
increases (decreases) in the corporate tax rate, while the rest of the firm has the reverse
incentive.

Myers (2001) finds evidence consistent with the Black (1980) case: she reports that
DB bondholdings increase with a simulated corporate marginal tax rate. She does not find
evidence consistent with the Tepper argument. In a less direct test of the same incentives,
Thomas (1988) finds time-series evidence that firms decrease DB contributions when
their tax rate is falling, and cross-sectional evidence that high-tax firms have larger DB
funding levels.

Clinch and Shibano (1996) study pension reversions, which occur when a firm ter-
minates an overfunded pension, settles its liabilities, and reverts the excess assets to the
firm, all in one year. The reverted assets are taxable in the reversion year. Clinch and
Shibano state that firms with the largest tax benefit of reverting do so, and also that
firms’ time-reversion decisions occur in years with particularly large tax benefits. One
nice aspect of 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 several years).>!

2.5.3. Debt maturity

In the spirit of Modigliani and Miller (1958), Lewis (1990) derives an irrelevance null
hypothesis 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. This
implies 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 level 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 accelerates interest payments, thus maximizing the present value of the interest tax

31 Chaplinsky 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 a lower interest
rate on the loan. In late 1989, tax rules changed to restrict the interest exclusion to loans where the ESOP own
more than 50% of the stock, which effectively killed the interest exclusion except for a few very unusual cases.
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shield. Brick and Ravid (1985) use this logic to argue that debt maturity should increase
with the slope in the yield curve.

Prediction 7: Debt maturity increases in the slope in the yield curve.

Most empirical evidence does not support their prediction. Barclay and Smith (1995a)
and Stohs and Mauer (1996) include a stand-alone yield curve variable that is either
insignificant or has the wrong sign. Guedes and Opler (1996) maintain that the slope
of the yield curve should only affect firms with a positive tax rate, and therefore the
yield curve variable will interact with the corporate marginal tax rate. Neither Guedes
and Opler (using a crude measure of the corporate tax rate) nor Harwood and Manzon
(1998, using a simulated corporate tax rate) find a significant coefficient on the yield
curve variable. The one exception is Newberry and Novack (1999), who use a dummy
variable equal to one during 1992 and 1993 (when the term premium was relatively 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 corporate tax benefits with personal tax, bankruptcy, and flotation costs. The
implications of their model are that debt maturity decreases with the corporate MTR
and increases with the personal tax rate: long maturity implies less frequent recapita-
lization and relatively low transactions costs, so long-term debt can be desirable even
if the net tax benefit is low. Maturity also decreases with the volatility of firm value
because volatile firms are more likely to restructure debt.

Prediction 8: Debt maturity decreases with the corporate MTR and the volatility of firm
value and increases with the personal tax rate.

Stohs and Mauer (1996) find the following support for Prediction 8: volatile firms
generally use shorter term debt. The evidence relating to the tax-rate prediction is weaker.
Stohs and Mauer report 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
this ratio is between 0 and 1, and equal to 0 otherwise). Opler and Guedes (1996) find a
negative coefficient on a tax 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) point to a positive relation between a simulated tax rate variable and
debt maturity, opposite the Kane et al. prediction.3? A positive coefficient makes sense if

32 Harwood and Manzon’s variable equals the Graham (1996a) simulated tax rate divided by the top statu-
tory tax rate. This variable has a large value for firms that do not currently have NOLs and that do not
expect to experience a loss in the near future. Harwood and Manzon predict a positive relation between this
tax variable and debt maturity. They contend that firms with large values for the tax variable are likely to
fully utilize tax deductions in the future, and therefore lock into long-term debt now. In new analysis for
this chapter, I perform a more direct test on the hypothesis that uncertainty about future tax-paying status
reduces the use of long-term debt. I 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. I do not find any relation between debt maturity and uncertainty about tax-paying
status.
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large simulated MTRs identify firms that use long-term debt because they are relatively
likely to be able to deduct interest in current and future periods.

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 function is convex,
the expected present value tax benefit of short-term debt declines with 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 changes in interest rates.

Prediction 9: Debt maturity increases with interest rate volatility.

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 factor that makes it
difficult to draw general conclusions is that debt maturity is defined differently in various
papers. Barclay and Smith (1995a) use a dependent variable measuring the portion of
outstanding debt that matures in four or more years; Guedes and Opler (1996) use the
log of the term to maturity for new debt issues; Stohs and Mauer (1996) use the book
value weighted average of the maturity of a firm’s outstanding debt; Newberry and
Novack (1999) use the same for new issues; and Harwood and Manzon (1998) use the
portion of outstanding debt that is long-term. Another issue that might affect inferences
about tax variables is the apparently nonlinear relation between debt maturity and nontax
influences (Guedes and Opler, 1996). Unless the nonlinearity of the overall specifi- cation
is properly 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 on the sign.

3. Taxes and capital structure—international tax issues

Section 1 reviews capital structure choice in the context of a domestic-only firm operating
in a classical tax system (in which interest is tax deductible but equity payments are not).
Although much academic research focuses on this paradigm, international tax issues
have become more important in recent years. This section reviews how international tax
law can affect corporate financing decisions in a multinational firm. The perspective is
generally for a firm headquartered in the United States, but many of the implications
hold if the firm is headquartered elsewhere.

The general framework is still based on taxes affecting firm value via an expression
such as Viith debt = Vo debt + Tc(.)*D. The research in this section demonstrates that
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multinational tax rules can affect the t¢(.) function and therefore the incentive to use both
domestic and foreign debt. So as not to let the reader get bogged down in international
tax law, this section only sketches the effects of multinational tax incentives. To focus
on the central factors that affect multinational firms, several simplifying assumptions
(described below) are presented. For a more detailed description of international tax
law, see Hines (1996) or Scholes, Wolfson, Erickson, Maydew, and Shevlin (2002) and
the references therein.

3.1. Tax incentives and financial policy in multinational firms:
theory and tax rules

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 a subsidiary), 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 repatriations
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.33
In contrast, interest from internal debt is paid according to a fixed schedule. Like a
repatriated dividend, interest counts as “worldwide income” on the U.S. tax return of the
parent. Unlike a repatriated dividend, the interest is often deductible on the foreign tax
return, allowing for a foreign tax deduction analogous to the tax benefit of debt described
in Section 1.3

Two important items affect the financing choices of U.S.-based multinational firms:
foreign tax credits and interest allocation rules. The U.S. government taxes individuals
and corporations on the basis of residence or place of incorporation, meaning that they
are taxed because they are from the United States, regardless of where they earn income.
(Note that the United States only taxes “active foreign source income” at the time of
repatriation to the U.S. parent.) At the same time, the government recognizes that income
earned abroad is usually taxed by a foreign entity, so the United States offers foreign
tax credits to offset taxes paid abroad. If the United States did not offer such credits, the
foreign operations of U.S. corporations would face double taxation and therefore have

33 To illustrate the potential economic importance of repatriations and taxes on such transfers, note that in
2003 the Bush administration proposed reducing the tax on all repatriated income to 5%. The goal was to
spur a return of capital to U.S.-domiciled firms in hopes that these firms would productively invest the funds
and stimulate the U.S. economy. This provision was eliminated during negotiations with Congress over the
tax bill.

34 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,
2001, 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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a tough time competing with foreign corporations. For the purposes of this analysis, the
reader should think of the foreign tax rate (tror) as a weighted average of tax rates the
firm pays in the various countries in which it earns foreign income, with the weights
being the relative share of active (i.e., nonpassive) 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 (tys), a firm receives credit for foreign taxes paid but still must remit to the
U.S. government taxes equal to (tys — Tror)*(foreign source income). Such a firm is
called a deficit credit firm because it lacks sufficient foreign tax credits (FTCs) to avoid
all U.S. taxes. For example, if repatriated foreign earnings are $200, troy = 15%, and
Tus = 35%, the firm must pay $40 in tax to the United States.

In contrast, if Tror > Tys, the firm does not have to pay U.S. taxes because it receives
foreign tax credits proportional to tgo. For example, if tpor = 45% and tys = 35%
and repatriated earnings are $200, the firm pays $90 in foreign tax; however, the firm’s
foreign tax credits are limited to FTCyjow = $70(= min[$2007ys,$2007g.]), which
is just enough to shield it from the U.S. tax obligation. The $20 in unused FTCs can
be carried back up to two years or carried forward up to five years to offset taxes on
repatriated income (or they can be deducted rather than used as a credit). This firm is an
excess credit firm because it has more FTCs than it is allowed to use in the current year
and accumulates the excess tax credits to potentially shield income in another year. The
tax benefit of debt, ¢ (.), can be modeled as a decreasing function of accumulated FTCs
because FTCs can act as nondebt tax shields that are substituted for interest deductions.

Prediction 10: All else equal, the incentive t¢(.) to finance with domestic debt decreases
with accumulated foreign tax credits for deficit credit firms.3°

Prediction 10 is a static prediction. Considering the dynamic carryback and carryfor-
ward features of the tax code, a dynamic prediction is that the tax incentive to finance

35 FTCs can affect tax incentives to use debt in a manner that is not reflected in a one-period model. Assume
that a multinational firm has accumulated unused FTCs that 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 FTCs
from previous years, it very likely was excess credit, and therefore subject to Tgor > Tys 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 (tTgor
and tyg) or if a firm repatriates more foreign-source income from low-tax countries, thereby reducing the
average Tfor (i.e., the latter case is an example of a firm endogenously reducing its Tgqr). If a firm expects to
use accumulated FTCs to reduce taxes, the FTCs compete with interest deductions in a DeAngelo and Masulis
sense and reduce the incentive to finance with debt.

36 Consider a firm with $1 in pretax foreign earnings that it will repatriate back to the United States to pay
investors. Assume that the firm has $0.15 in accumulated FTCs, tp = 0.40, tg = 0.20, 7o = 0.20, and the
U.S. corporate tax rate is tys = 0.35. Ignoring foreign considerations, ¢ = 0.35 and Equation (1) equals
0.08, so it appears that the firm should finance with domestic debt. However, t¢ = 0.20 once the effect of
FTCs is considered (the firm pays $0.20 in foreign tax and no U.S. tax because the FTCs offset any potential
tax owed to the United States); therefore, Equation (1) equals —0.04, and the firm should finance with equity.
This implication holds for deficit credit firms but not for excess credit firms (because an excess credit firm
would not pay U.S. tax at repatriation, regardless of whether they have accumulated FTCs).
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with debt decreases with the probability of a firm being deficit credit and the probability
of accumulating FTCs.

The second important tax principle affecting multinational corporate financing deci-
sions is the allocation of debt interest between domestic and foreign operations. Via
the allocation of domestic interest, the United States limits allowable foreign tax credits,
thereby possibly reducing the tax benefit of domestic debt. (The United States does this to
limit tax deductions on debt that might possibly be used to finance foreign operations and
produce foreign profits.) To implement this policy, the United States 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 company’s worldwide assets are held
by foreign subsidiaries, then two-thirds of domestic interest deductions are allocated to
foreign income when determining the allowable-FTC calculation. Note that thisis a U.S.
government ruling and does not mean that foreign governments recognize the allocated
interest as a deduction against foreign income. Also 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.

The interest allocation procedure can reduce the tax incentive for U.S. firms to use
domestic debt because t¢(.) also declines with the degree of interest allocation. When a
firm is an excess credit firm (i.e., Tys < Tror) and taxable on both foreign and domestic
operations, the interest allocation procedure reduces the tax benefit of domestic interest
deductions by setting t¢(.) equal to tys(.)*[domestic assets/worldwide assets]. Thus,
for excess credit firms the incentive to finance with domestic debt decreases with the
proportion of assets held abroad.?” One implication of the interest allocation rules is that
debt policy research cannot assume that financial statement (or Compustat) “domestic
interest expense” is fully beneficial to U.S. multinationals.

Table 2 summarizes the tax incentives to use external domestic or foreign debt in a one-
period model. The table is self-explanatory, so only the main points need be emphasized
here. The model ignores personal taxes, carryforwards, and carrybacks, and assumes that
all foreign income is repatriated each year. The worldwide tax liability (Taxworq) is equal
to the sum of U.S. tax on worldwide income (Taxys) and foreign tax on foreign income
(Taxgor), less allowable FTCs. The table shows the change in Taxwog that occurs, for
various tax credit and interest allocation situations, when an additional dollar of domestic
or foreign interest is deducted.

For the most part, the results in Table 2 are what you would expect without thinking
too deeply about the complexities of foreign taxes. If Taxys is zero (rows 1 and 3) or

37 If a U.S. multinational is deficit credit (i.e., Tys > TRor) and taxable both in the United States and overseas,
7c(.) = tys and the incentive to use domestic debt is not affected by interest allocation rules. The interest
allocation rules limit the amount of deductions a firm is allowed to use to offset repatriated foreign income.
When a firm is deficit credit, it pays tax at the rate tyg regardless of the amount of FTCs applied to foreign-
source income, so reducing allowable FTCs via interest allocation does not affect the current-year tax liability.
38 This model ignores many techniques by which firms can minimize worldwide taxes. See Scholes et al.
(2002) for more information on these alternative mechanisms.



Table 2

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

Assume that a U.S. multinational firm currently returns $1 of pre-corporate-tax earnings to its marginal investor as domestic equity. The one-
period model in this table shows the tax effect of instead paying the $1 as foreign interest (rightmost column in each panel) or as $1 of domestic
interest (second-to-rightmost column). The model is adapted from Collins and Shackelford (1992) and assumes that all foreign income (Incgq;)
is repatriated every year and that tax rules are the same worldwide, except that only the United States allocates interest. The model ignores the
AMT, carrybacks and carryforwards, personal taxes, and allocable items other than interest. Because the real-world tax-code is dynamic (i.e.,
it allows for carrybacks and carryforwards), the one-period nature of this model might overstate (understate) the largest (smallest) tax benefits.
Note that foreign losses (i.e., Incpor — Intgor < 0) cannot be repatriated as losses back to the United States. FTCjoy is allowable foreign tax
credit (sometimes referred to as FTCjipitation)> FA is foreign assets net of foreign debt, WA is worldwide assets net of foreign debt, and FSI is
foreign source income, which equals Incpy; — Intgy — %Intus.

Taxworig = Taxys + Taxper — FTCyjiow = (Incys — Intys + Incpor — Intgor) Tys + (Incpor — Intpor) TRor — FTCyyiow » Where

FTC,j1ow = Max{0, Min[Taxgq,, FSItys, Taxys]} = Max{0, Min[(Incgo; — Intgor) Tror, (InCror — Intpgr — %IDtUs)‘[Us, (Incys — Intyg +
Incpor — Intpor)Tusl}

If Taxys and Taxpey then FTCyjjow = and Taxyyog = 8(Taxyyoriq)d (Intys) 8(Taxworg)d (Intger)
1 =0 >0 0* (Incpor — Intgor) TFor 0 —TFor
2 >0 =0 0 Incys — IntygtUS —TUs 0
3) =0 =0 0 0 0 0

Otherwise, if Taxyg > 0 and Taxgyr > 0 and

if Incys-Intyg and Tyg then FTC,jjow = referred to as 8 (Taxworig) 8(Intys)  8(Taxworlg) S(Intper)
4 =0 > Taxpor/FSI  (Incpor — Intpor) TRor deficit credit —1TyUs —Tys — TFor + TFor = —TUS
S =0 < TFor (Incpor — Intgor — % excess credit * —tys (1 — %) —TyUS — TFor +TUS = —TFor
Intys)Tus
(6) < 0,and < Incpyr —Intgy  not applicable (Incys — Intys + domestic losses but 0 —TUS — TFor + TUS = —TFor
in absolute value, so some Incpor — Intpor)Tus worldwide profits
taxes paid (excess credit)*

*In a multiperiod 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.
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domestic income is negative (row 6), there is no tax benefit from issuing domestic debt;
there is, however, a benefit of tpo, to deducting $1 of foreign interest when foreign
income is positive (rows 1 and 6).3° If foreign income is negative but domestic income
is positive (row 2), there is no tax incentive to issue foreign debt but an incremental
dollar of domestic interest provides a benefit of tys.

Two situations are more subtle. If a U.S. multinational is deficit credit (i.e., Tys is
greater than tg,) and profitable both in the United States and overseas (row 4), a dollar
of domestic or foreign interest produces a tax benefit of Tys. To see how foreign interest
produces a tax benefit proportional to tys, consider a case in which a multinational
earns $2 of income in a country with tro,; = 45% and $4 of income in a country with
Tror = 25%, and assume that tys = 35%. The $2 of high-tax foreign income produces
Taxgor = $0.90. The firm receives FTCyjjow = $0.70 on this income and has $0.20 of
unused FTCs. The $4 of low-tax foreign income produces Taxpoy = $1. As a stand-
alone item, this income produces $0.40 of U.S. tax at repatriation [$4*(35%-25%)];
however, the $0.20 of extra FTC offsets half of this U.S. tax liability. On net the firm
pays the United States $0.20 in tax on foreign earnings and has a total tax liability of
Taxword = $2.10($2.10 = $0.90 in high-tax country, $1.00 in low-tax country, and
$0.20 on income repatriated from low-tax country).*? If this firm deducts $1 of interest
in the low-tax country, it reduces its tax bill by $0.35 ($0.25 reduction in Taxpy and
$0.10 in U.S. tax owed on that dollar). If the firm uses $1 of interest in the high-tax
country, it reduces its tax bill by $0.35 ($0.45 reduction in Taxge, but $0.10 less FTC
is 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 Tys when a firm is deficit
credit and profitable both in the United States and overseas.

The second subtle situation involves the tax benefit of deducting domestic interest
when a firm is excess credit and Taxys 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 a dollar of interest by the ratio of foreign assets to worldwide assets. (Recall
that this allocated interest will not reduce Taxgo.) The allocation 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) note that more than
60% of firms were excess credit during the late 1980s, so interest allocation is potentially
important.

39 If there is a positive probability that tax losses will be used if carried backward or forward, the tax benefit
can be positive even in row (1), (3), or (6). Conversely, if there is 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 a more 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.

40 In most situations, the income from the high- and low-tax country would be summed and treated as income
from one “basket,” with Tror = (4 X 25% + 2 x 45%)/6 = 31.67%. The countries are treated 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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Prediction 11: Due to interest allocation, the tax benefit of domestic interest deductions
declines with the probability that a firm will operate as excess credit and with the
proportion of assets held in foreign subsidiaries.

The analysis can be modified to examine the tax incentives associated with the parent
supplying the foreign subsidiary with internal debt. The incentive is similar to that for
external foreign debt shown in the rightmost column in Table 2, with one difference:
with internal debt, the interest is taxable to the parent at rate Tys when Taxys > 0.
Thus, in some cases tys should be added in the rightmost column. Specifically, if the
debt is internal rather than external, the entries in the rightmost column are —tgor + TUs,
0, 0, Tys — TFor, and Tys — Tror in rows (1)—(6), respectively. (Recall that a negative
term means tax savings.) First consider the deficit credit case (row 4) where the tax
incentive to fund a foreign subsidiary with internal debt is nil: there is no tax incentive
to use internal debt because the net benefit of deducting in the foreign country is exactly
offset by the increased tax in the home country. In the excess credit case (rows 5 and
6), the net tax benefit is g,y — Tyus. For these rows, there is a tax incentive to issue debt
increases with trer, but it is offset by taxes owed by the domestic parent. In row (2), when
Taxpor = 0and Taxys > 0, there is a tax disincentive of Tyg per dollar of internal interest:
the extra foreign interest does not further reduce Taxpgor, and yet there is a positive tax
liability of tys on the remitted interest. In contrast, when Taxys = 0 (rows 1 and 3)
using internal rather than external debt does not change the entries in Table 2: there is
no tax on the interest received by the parent because the firm otherwise has domestic
losses.

Prediction 12: The tax incentive to fund a foreign subsidiary with internal debt generally
increases with tpor; however, this incentive is offset in several situations, as shown in
Table 2.

Prediction 13: The tax incentive to issue external foreign debt increases with Tpor,
although this incentive can be affected by the relative taxation of interest and equity
income at the investor level.

Note that the incentive to save on foreign taxes might be tempered by investor-level
taxes along the lines suggested in Miller (1977).

Other than in this paragraph, the results in this section are derived for the case where the
domestic parent operated under a classical tax system in which interest is tax deductible
but equity payments are not. If instead there is an imputation or integrated tax system
(as in the UK, France, or many other countries), equityholders 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 a levered firm
in an imputation tax system equals

(tc — 1)
Vwith debt = Vio debt + ——=D @)
I —1p
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where 17 is the rate of imputation tax. In a full imputation tax system, dividend recipients
receive a tax credit for income taxed at the corporate level, which they can use to offset
their personal tax liability. If imputation results in a full tax credit at the corporate rate,
then 7; = 7¢ in Equation (7) and there is no tax advantage to debt. In a partial impu-
tation system, stockholders only receive a partial credit for taxes paid at the corporate
level, which is analogous to making equity (at least partially) tax deductible, which in
turn reduces the net tax advantage of debt. Whether there has been any research that
investigates the following prediction is not known.

Prediction 14: The tax incentive to issue debt decreases with the degree of dividend
imputation dictated by the tax law under which a company operates

3.2. Empirical evidence related to multinational tax incentives to
use debt

Testing multinational tax hypotheses is difficult because the data are hard to obtain and
noisy. Most of the international capital structure tests are based on implications found in
row (4) and especially row (5) of Table 2. Table 3 summarizes some empirical evidence
related to multinational debt policy.

With respect to Prediction 11 (due to interest allocation, the tax benefit of domestic
interest deductions declines with the probability that a firm will operate as excess credit
and with the proportion of assets held in foreign subsidiaries), Froot and Hines (1995)
observe that debt usage is reduced for excess credit firms, with the reduction proportional
to the fraction of assets that are foreign. Altshuler and Mintz (1995) also show that the
use of foreign debt increases with the proportion of assets held overseas (presumably
because domestic interest would be allocated abroad). Newberry (1998) and Newberry
and Dhaliwal (2001) find that the likelihood of issuing domestic debt is highest when a
firm is not excess credit and when less interest is allocated abroad. A related prediction is
that firms shift away from debt financing when interest is allocated abroad. Collins and
Shackelford (1992) show that firms increase their use of preferred stock when domestic
interest allocation is unfavorable. Froot and Hines (1995) point out that, unlike interest,
lease payments are not allocable, and they show that excess credit firms rely more heavily
on leasing.

Several papers provide evidence with respect to Prediction 12 (the tax incentive to
fund a foreign subsidiary with internal debt increases with r,;) and Prediction 13 (the
tax incentive to issue external foreign debt increases with tg., although this incentive
can be affected by the relative taxation of interest and equity income at the investor
level). Examining a cross section of countries with differing foreign tax rates, Desai
(1997) indicates that the net internal debt infusion into foreign subsidiaries increases with
Tror (Prediction 12). Newberry and Dhaliwahl (2001) find that the propensity to issue
bonds in foreign markets increases in g, (Prediction 13). 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
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Table 3

Summary of predictions and 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.

The incentive for excess credit firms to use domes-
tic debt declines with the proportion of assets that
are foreign.

The incentive 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 limita-
tions increase (Newberry, 1998, and Newberry and
Dhaliwal, 2001).

Excess credit firms’ use of foreign debt increases in
TRor and in the share of foreign assets (Altshuler and
Mintz, 1995).

Debtratios of foreign affiliates increase in g (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, 2001).

Use a different financing source than domestic
debt, especially when foreign assets are subs-
tantial. 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).

Use internal debt infusion rather than internal
equity to finance foreign subsidiary, especially
when o, is high.

Similarly, finance viaroyalty agreement rather than
with equity.

Net internal borrowing by subsidiary from parent
increases in Tpor (Desai, 1997).

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

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

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

Foreign-controlled U.S. firms’ U.S. tax expense is
inversely related to difference between the U.S. and
global tax rate (Mills and Newberry, 2000).

Repatriate dividends when excess credit.

Repatriation for deficit credit firms negatively
related to Tys — Tpor-

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

(Continued)
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Table 3 (Continued)

Prediction Empirical Evidence

Firm uses less debt when it has accumulated FTCs None

Remit dividends from high- and low-foreign-tax Most repatriated dividends are “cross-credited” (Alt-

firms simultaneously, to reduce potential domestic shuler and Newlon, 1993).

taxes.

Borrow via U.S. subsidiary that is less than 80% Example: Ford Motor Co. set up domestic financing

owned by multinational parent. subsidiary of which it owned 75% (Scholes et al.,
2002).

Use triangle arrangements between subsidiaries in Low-foreign-tax subsidiaries invest in high-tax affil-

foreign jurisdictions with different tax burdens to iate subsidiaries, which in turn remit funds to U.S.

reduce domestic taxes owed on remittances. 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 sub-
sidiary are assigned a foreign tax rate that is a mixture
of the low- and high-tax rates (Altshuler and Grubert,
2000).

remittance does not reduce total payments. Firms hold the total constant and substitute
between different forms of remittance, such as dividends, interest, or royalties.

There is no known research that explicitly investigates Prediction 10 (the incentive
7c(.) to finance with domestic debt decreases with accumulated foreign tax credits for
deficit credit firms) and Prediction 14 (the tax incentive to issue debt decreases with the
degree of dividend imputation).

Other than Altshuler and Mintz (1995), most papers use very general specifications to
test for foreign tax effects or the influence of interest allocation. For example, when they
are considered at all, separate terms indicating excess credit status, tror, or the ratio of
foreign to worldwide assets are used, rather than interacting the variables in the manner
suggested by the theory. Also, the sharper predictions are often ignored. Finally, the
existence of any multinational tax research that directly links the tax benefits of debt to
firm value is not known. To the extent that data are available, variation across countries
in tax rules and incentives provides a rich and under-researched environment within
which to investigate how variation in tax rules affects r¢(.) and, therefore, the financing
decisions of multinational firms.

3.3. Other predictions and evidence about multinational
tax incentives

Interest allocation can be avoided altogether if the domestic borrowing is performed
by a domestic subsidiary that is less than 80% owned by the parent (although this
subsidiary must allocate interest on its own books). I am unaware of any systematic
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research investigating this issue. 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 a firm might respond to multinational tax law. A company might
alter its transfer prices (the prices at which goods and services are transferred between
related entities) to shift income from the high-tax to the low-tax affiliate. Although
transfer prices are supposed to be “arms-length prices,” the rules 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) reports
that multinational firms overinvoice their low-tax Colombian subsidiaries. Mills and
Newberry (2000) find that shifting income to foreign operations increases 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 remittances from high- and low-tax subsidiaries in ways that reduce
domestic taxes on foreign-source income.

More generally, 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 the 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 firms
is inversely related to the tax cost of doing so. Altshuler and Newlon (1993) show that
most repatriated dividends are “cross-credited”; that is, the parent firm simultaneously
receives payments from both high- and low-foreign-tax subsidiaries, and can use the
extra credits from one source to offset potential domestic taxes from another.

4. Taxes, LBOs, corporate restructuring, and organizational form

4.1. Theory and predictions

Under perfect capital markets, an MM analysis implies a null hypothesis that organiza-
tional form and restructurings are irrelevant to firm value. However, imperfections in
the tax, legal, and information environments can create situations in which the form of
the organization or restructuring can matter.

4.1.1. Leveraged buyouts

There is a tax incentive for corporations to use substantial leverage in the management
buyout process. This flows directly from the predictions in Section 1 that high-tax-rate
firms have incentive to use debt and that the associated tax benefits add to firm value.
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Leveraged buyouts (LBOs) are particularly interesting because they lead to a much larger
increase in leverage than do most debt issuances. LBOs also can provide an opportu-
nity to mark assets to market, thereby increasing depreciation and the associated tax
savings.

Prediction 15: All else equal, the tax incentive to perform a highly levered buyout
increases with the firm’s expected post-deal tax rate, tc(.).

4.1.2. Distressed reorganizations and chapter 11

Tax incentives can affect distressed reorganizations. Distressed firms with substantial
accumulated net operating losses (NOLs) have incentive to file Chapter 11 because it
facilitates reducing debt ratios (Gilson, 1997). Chapter 11 allows the firm that emerges
from bankruptcy to have unlimited use of the pre-filing NOLSs to shield future income, as
long as there is no change in ownership (i.e., a large change in the ensuing two years in
ownership of the firm’s equity). Reducing the debt ratio during reorganization preserves
debt capacity and decreases the likelihood of precipitating an ownership change by future
equity issuances.

Prediction 16: The tax incentive for a firm to file Chapter 11 (versus a workout), to
better facilitate reducing its debt ratio in reorganization, increases with the firm’s
accumulated NOL carryforwards and its expected post-deal tax rate.

4.1.3. C-corporations vs. S-corporations

Taxes affect organizational form in general, not just reorganizations. When an entity
operates as a common “C-corporation,” revenues returned to investors as equity are
taxed at both the firm and investor levels. The firm-level taxation is at 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 income is 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 (Fig.
1), in 2002 an investor would have received $0.604 in partnership income; in contrast,
corporate equity payments would have returned 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 details about
nontax costs and benefits of corporate form. See Shelley, Omer, and Atwood (1998) for
a discussion of the costs.

Prediction 17: All else equal, the tax incentive to operate as a C corporation (versus a
partnership or S-corp) increases in [(1 — 7p) — (1 — 7¢)(1 — E)].
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4.1.4. Divestitures and asset sales

Tax incentives can also affect the valuation, purchase, and sale of assets. Alford and
Berger (1998) argue that high-tax-rate firms prefer spin-offs when they shed assets that
lead to taxable gains because spin-offs 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 corporate income. Moreover, when a firm
sells an asset, the deal can be structured to benefit the seller or purchaser, possibly by
financing the deal with debt (Erickson, 1998).

Prediction 18: There is a tax incentive for high-tax firms to shed assets in spin-offs when
the deal is profitable and via sales when the deal is not profitable. When a firm acquires
assets, high-tax firms have the incentive to use “taxable deals” financed with debt.

4.1.5. 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
firms to sell start-up costs and losses to high-tax-rate investing partners.

Prediction 19: All else equal, low-tax-rate R&D firms should form research partnerships
with high-tax-rate investors.

4.2. Empirical evidence

Kaplan (1989) and others investigate tax benefits in leveraged buyouts. LBOs provide
large interest tax deductions and also can provide an opportunity for asset value to be
stepped up to market value. Note that the tax benefit of $1 of interest does not necessarily
equal the top statutory tax rate. The net benefit is less than the top rate if all of the LBO
interest expense cannot be deducted in the current year, if there is a personal tax penalty
on interest income, or if there are nontax costs to debt. Assuming that the net tax benefit
of $1.00 of interest is $0.15 and that LBO debt is retired in eight years, Kaplan estimates
that the tax benefit of interest deductions equals 21% of the premium paid to LBO target
shareholders.*! Kaplan also estimates that among firms electing to step up asset value,
the incremental depreciation tax benefit equals 28% of the premium. It is not known
if there is any research that explicitly investigates whether the probability of choosing
a highly levered form of reorganization increases with the expected post-deal MTR
(Prediction 15).

Gilson (1997) shows that firms in Chapter 11 reduce their debt ratios more when pre-
filing NOLs are large (Prediction 16). He concludes that firms file Chapter 11 (versus a

41" 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.
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workout) in part because of tax incentives: Chapter 11 status offers smaller transactions
costs to reducing the debt ratio, thereby minimizing the chance of an ownership change
that would result in the loss of pre-filing NOLs.

Research centered on tax reforms has linked taxes with organizational form. The Tax
Reform Act of 1986 (TRAS86) set corporate tax rates above personal income tax rates,
and also equalized capital gains and ordinary tax rates, providing a natural environment
to test Prediction 17. These tax-rate changes made partnerships attractive by greatly
increasing the tax disadvantage of operating as a corporation. Scholes et al. (2002) point
out that there was a huge increase in the formation of S-corporations (which are taxed
as partnerships) following TRA86. Gordon and MacKie-Mason (1997) show that the
increased corporate tax disadvantage due to TRAS86 resulted in a reduction 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. He finds that
firms altered policies that contribute to the double taxation of equity payout: firms reduced
dividends and instead returned capital by increasing the use of debt, share repurchases,
and payments in 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-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 choose
between the S- or C-corp form with little difference in cost or nontax considerations;
therefore, the choice highlights tax incentives. Interpreting this result as strong tax evi-
dence is somewhat clouded, however, because Ayers et al. do not find that the choice
between C-corp and proprietorship/partnership form is affected by tax losses (though
nontax considerations can affect this choice). Erickson and Wang (2002) contend 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 con-
fidential tax returns.

Scholes and Wolfson (1990) describe tax incentives that encouraged merger and
acquisition activity in the early 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 Scholes et 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, and so on.

Alford and Berger (1998) show that firms trade off tax and nontax considerations
when choosing between spin-offs and asset sales (Prediction 18). They estimate tax
benefits as a means of determining the size and nature of nontax costs and argue that
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adverse selection, moral hazard, and agency costs are all traded-off against tax benefits
to influence how firms structure their deals. Erickson (1998) also demonstrates that the
structure of deals is affected by tax concerns. He shows that the probability that a sale
is structured as a “taxable deal,” financed with tax-deductible debt, increases with the
acquirer’s tax rate; however, he finds 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 sale is structured to allow a step-up in subsidiary basis,
so that the acquiring firm receives additional depreciation tax benefits. Thus, contrary to
a Modigliani and Miller perfect markets null hypothesis, 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) maintain that issuing new shares in
equity carve-outs can avoid tax liabilities that occur when a firm issues secondary shares
(at a price above the firm’s tax basis in 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 IPO 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 taxes incurred
when firms perform taxable sales (rather than tax-free spin-offs) amount to 8% of the
value of divested assets. The authors argue that firms incur 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).

Shevlin (1987) investigates whether firms that perform R&D via partnerships have
lower tax rates than firms that do R&D in-house (Prediction 19). Two notable features
of Shevlin’s careful 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-side
variables for all firms as if they funded R&D in-house, to avoid the endogenous choice
of in-house versus RDLP possibly affecting the variables’ values). Shevlin shows that
tax rates exert a significant, negative influence on the probability of choosing an RDLP
in two out of three as-if regressions. Using an NOL dummy to measure tax incentives,
Beatty, Berger, and Magliolo (1995) find that low-tax firms are more likely to finance
R&D via a financing organization 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. This latter finding implies that the tax credit creates an implicit tax in the form
of higher prices for tax-favored R&D activity and that this implicit tax offsets some
of the intended benefit from the credit (in other words, some of the R&D tax credit
is passed along in the form of higher prices to suppliers of R&D inputs). Berger also
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detects a negative 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 they are pursued by
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 papers investigate
R&D spending associated with pre-TRA86 tax rules. It is not know, if there is 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 has temporarily expired
several times since 1986. It would be interesting to know whether these expirations have
affected real R&D activity.

5. Taxes and payout policy

Modern dividend research began with Lintner’s (1956) field interviews with 28 firms.
Lintner found that dividends are stable, appear to adjust toward an earnings-payout target,
and are rarely reduced. Miller and Modigliani (1961) provide the theoretical foundation
of payout policy and conclude that dividend policy is irrelevant in a frictionless world
with perfect capital markets. Research since that time has explored how market imper-
fections create an environment in which payout policy affects firm value. This section
highlights the tax incentives related to corporate payout policy. For brevity, I narrow the
discussion to payout issues that parallel those in Section 1 or that shed light on unre-
solved capital structure issues (e.g., whether personal taxes affect security prices). For
broad reviews of the various tax and nontax imperfections that can lead to payout policy
affecting firm value and corporate decisions, see Allen and Michaely (1995, 2001) and
Poterba (2001).

5.1. Theory and empirical predictions

Miller and Modigliani (1961) argue that in a perfect economic environment, firm value
is determined by operating cash flows, not by whether a company retains or pays out
profits, or by the form of payout. This line of reasoning produces the null hypotheses for
this section.

Null hypotheses: Firm value is not affected by payout policy. Taxes do not affect corporate
payout decisions.

Allen and Michaely (2001) show that the null can also hold if different classes of
investors are taxed differently and firms have differing payout policies, as long as the
marginal price-setter is tax-free.

Alternatively, firms can have a tax incentive to return equity capital via share repur-
chases rather than dividends if dividends are taxed more heavily than are capital gains
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for the marginal investor(s). Financial executives’ statements that repurchases are a “tax
efficient means of returning capital to investors” support this point of view (though Brav,
Graham, Harvey, and Michaely, 2003, conclude that taxes only play a second-order role
in the choice between returning capital as dividends or repurchases).

If dividends are taxed more heavily than repurchases, there can be a negative valuation
of dividends (relative to repurchased shares) (e.g., the CAPM with corporate and investor
taxation in Brennan, 1970, or Auerbach and King, 1983). All else equal, if a firm were to
increase dividends, the pretax return on its stock would need to increase so that after-tax
returns did not change. This effect increases as dividend taxation increases relative to
capital gains taxation.

Prediction 20: All else equal, tax effects imply that firm value is negatively related to
(1) the portion of payout dedicated to dividends, and (2) dividend taxation relative
to capital gains taxation. Analogously, required pretax stock returns increase with
dividend payout and relative dividend taxation.

Nontax factors also can lead to negative (e.g., reduced funds to pursue positive NPV
projects) or positive (e.g., signaling or agency alleviation) dividend valuation (see Allen
and Michaely, 2001).

Note that dividend clienteles, in which high-tax-rate investors own stocks with low-
dividend payouts, can occur under the null or Prediction 20. Under the null, firms can have
different payout policies that do not affect value, even if some investors are taxed more
heavily on dividends (capital gains) and have a tax preference for capital gain (dividend)
income. Similar clienteles can form under Prediction 20, based on the relative taxation
of dividends and capital gains for different groups of investors.

To the extent that transactions are not costless, clientele tax characteristics can affect
security prices. For example, the price of a stock changes from Peyy, to Pex as the stock
goes ex-dividend. If the firm issues a dividend Div, its investors receive Div(1 — z4;y) but
simultaneously avoid capital gains taxes of the amount (Peum — Pex)Tcap gain- With risk
neutrality, continuous prices, and no transactions costs, and clienteles that do not vary
before and after ex days, Elton and Gruber (1970) show that (Peum — Pex) (1 — Teap gain) =
Div(1 — tgiy) in equilibrium, and therefore

Peym — Pex _ (1 — 7giy)
Div (11— Tcap gain)

where (Poum — Pex)/Div is referred to as the ex-day premium.

®)

Prediction 21: The ex-day premium reflects the relative taxation of dividends and capital
gains for a given stock’s clientele of investors.

Allen and Michaely (2001) call dividend clienteles “static” if they do not vary through
time. Alternatively, if there are advantages to trade among differentially-taxed investors,
dividend clienteles might be dynamic, which can