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Abstract

Taxes, bankruptcy costs, transactions costs, adverse selection, and agency con-
flicts have all been advocated as major explanations for the corporate use of debt
financing. These ideas have often been synthesized into the trade-off theory and
the pecking order theory of leverage. These theories and the related evidence is
reviewed. A number of important empirical stylized facts are identified. To un-
derstand the evidence, it is important to recognize the differences among private
tirms, small public firms and large public firms. Private firms seem to use retained
earnings and bank debt heavily. Small public firms make active use of equity fi-
nancing. Large public firms primarily use retained earnings and corporate bonds.
The available evidence can be interpreted in several possible ways. Direct transac-
tion costs and indirect bankruptcy costs appear to play important roles in a firm’s
choice of debt. The relative importance of the other factors remains open to de-
bate. No currently available model appears capable of simultaneously accounting

for the stylized facts.
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1 Introduction

How do firms finance their operations? How should firms finance their operations?
What factors influence these choices? How do these choices affect the rest of the econ-
omy? These are important questions that have guided researchers for a long time. At
one time, the complexity of the problem was thought by many to be so great as to defy
development of reasonable theories. Half a century ago, Weston (1955) even felt the
need to argue whether it was possible to develop reasonable theories about these mat-
ters.? Since then, a remarkably large number of ideas and theories have been proposed
to answer these questions.

In a particularly influential treatment of the problem, Myers (1984) considers a con-
test between two perspectives on corporate debt. He calls the hypothesis that firms
balance tax savings from debt against deadweight bankruptcy costs — the trade-off the-
ory. He calls the hypothesis that, due to adverse selection, firms first look to retained
earnings, then to debt, and only in extreme circumstances to equity for financing — the
pecking order theory. In this review, we consider the literature and the evidence that
has developed out of Myers’s contest.

According to Myers (1984), there are at least two key implications of these theories.
The key implication of the trade-off theory is that leverage exhibits target adjustment
so that deviations from the target are gradually eliminated. The key prediction of the
pecking order theory is the strict ordering of financing. Myers presents these two theo-
ries as broad organizing frameworks that can potentially help account for many facts.
But it is also possible to view both theories as part of a much broader set of factors that
determine the capital structure of a firm. Many scholars seem inclined to view both

theories in this more limited way.

3Weston (1955) writes:

“Many teachers of business finance are skeptical about the existence or possibility of the-
ories of financial policy. To support their position, they emphasize both the wide range
of influences on financial decisions and their varying importance from one situation to
another. The subjectivity of many factors makes them dependent on the psychological
makeup of the decision-maker. Furthermore, it is well known that in the analysis of busi-
ness cases, two or more solutions usually appear equally defensible. Those who hold to
the skeptical position therefore assert that there can be no science of business finance since
experts cannot arrive at unique answers.”



The claim that leverage exhibits target adjustment is in fact neither necessary nor
sufficient for a firm to be balancing tax savings against bankruptcy costs. Accordingly,
target adjustment is better viewed as being a separate hypothesis. We use the term
“static trade-off theory” for the hypothesis that bankruptcy and taxes are the key fac-
tors that determine leverage within a static model.

Drawing a distinction between the static trade-off theory and the target adjustment
hypothesis is important for both theoretical and empirical reasons. Target adjustment
can be implied by a variety of dynamic theories. These theories may reflect taxes and
bankruptcy costs, but they may also have other causes. Static models do not make pre-
dictions about dynamics without some auxiliary assumptions. The target adjustment
hypothesis receives much clearer empirical support than does either the static trade-off
theory or the pecking order theory.

The empirical literature supports a number of generalizations that appear to be
robust and particularly important for an understanding of actual leverage. To draw
attention to these key facts, we have highlighted these generalizations using the label
“stylized fact.” For ease of reference, these stylized facts are also collected at the end in
an appendix.

Ideally it would be nice to have a model that incorporated all of the stylized facts.
Not only is such a unifying model not currently available but, even worse, the standard
versions of the available models actually contradict some of the known facts. Different
models have problems with different facts.*

A particularly important problem for the standard static trade-off theory is pro-
vided by the historical record. In the static trade-off theory, it is the desire to limit
tax payments that motivates a firm to use debt financing (see Modigliani and Miller
(1963) for an extreme version). As discussed in Section 3.1, it is actually quite difficult
to match the observed leverage ratios in particular decades with the corporate tax rates
in those decades. Even more remarkable, corporate income taxes are only about a cen-
tury old. Debt financing was common long before the introduction of the corporate

income tax.” Thus, we know that taxes do not provide a complete justification for the

“Myers (2003) argues that a satisfactory unifying model is unlikely to become available in the fore-
seeable future. We are somewhat more hopeful.

For example, [in 1731] the French consul in Genoa wrote: ‘Lack of confidence keeps money in short
supply; so those who usually do business on credit, which means most of the merchants in the city, are
doing very little. The best purses are shut.” (Braudel, 1982, pages 397-398).



use of debt financing. This does not, of course, imply that taxes can be safely ignored
when analyzing modern corporate use of debt.

A particularly important problem for the standard version of the pecking order the-
ory concerns the use of equity financing. Firms issue too much equity (Frank and Goyal
(2003) and at the wrong times (Fama and French (2005); Leary and Roberts (2005b). In
the pecking order, it is the financing deficit that drives debt issues. Empirically, how-
ever, other factors appear more important (Frank and Goyal, 2003).

Thus the standard versions of both the trade-off theory and the pecking order the-
ory appear to be inadequate. Both approaches need to be improved to account for the
known facts.

Proponents of the trade-off approach are focusing their efforts mainly on develop-
ing dynamic structural trade-off models. An attractive feature of these models is that
they try to provide a unified framework that can simultaneously account for many
facts. Examples include Leary and Roberts (2005b), Hennessy and Whited (2005), Ju
et al. (2005), and Strebulaev (2007).

Proponents of the pecking order theory are focusing their efforts on the develop-
ment of a satisfactory notion of ‘debt capacity’ (see, for example, Lemmon and Zender
(2004)) and, on more complex adverse selection models (see, for example, Halov and
Heider (2005)).

As a substantive matter, there is clear evidence that bankruptcy costs and direct
transactions cost play at least some role and that leverage is stationary over the long
run. There is room for reasonable differences of opinion regarding the relative im-
portance of many factors including taxation, adverse selection, and various agency

conflicts.

2 Theory

2.1 Kinds Of Theories

Disagreements over the merits of financial theories stem, in part, from different views
of the role that theory plays. It is, therefore, helpful to recognize the different kinds of
theory.

One kind of theory represents a point of view. A point of view theory is not an
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explicit model, but rather a set of principles that guide the development of specific
models and tests. Both the pecking order and the trade-off theories can be understood
as point of view theories. Each provides a guide for the development of models and
tests. But neither is tied to a specific model formulation.

A second kind of theory is an illustrative theory. An illustrative theory shows how
a certain idea can be expressed in a coherent manner. The point of an illustrative theory
is to show an idea in as clear and as simple a manner as possible. Accordingly strong
assumptions are often made to solve specific models in closed form.

A third kind of theory is a unifying model. A unifying model is presented as a
means of tying together a variety of observations in a coherent manner. A unifying
model is supposed to integrate many facts to show that they stem from a common
underlying structure. Often, though not always, these models have to be numerically
calibrated since they don’t have closed-form solutions.

A fourth kind of theory is normative theory. Normative theory is intended to offer
advice to someone. At this stage of development, very little of the theory in finance
is intended as advice to CFOs. However studies such as Graham (2000), in which he
argues that many firms could increase value by levering up, seem very interesting from
anormative perspective. It is likely that, in the next few years, this kind of analysis will
become much more common in corporate finance.

Both the pecking order and the trade-off theories provide points of view. Both have
been illustrated in specific models with particular simplifying assumptions. Both are
often presented as unifying theories.

Moving from a point of view to a specific model requires making assumptions.
When the pecking order and the trade-off theories are formulated as specific models,
they are easy to reject on a variety of dimensions. But not all rejections of a model are
equally serious. The model may still provide a very useful way to think about the data.
Even if a model is rejected, it may still fit the evidence better than any other available
model. How to balance formal rejection versus insight is not easy. What should and
what should not count as evidence against a particular point of view? There is room
for reasonable people to answer this question in differing ways.

Advocates of the trade-off point of view tend to take rational optimizing behavior

particularly seriously. Advocates of the pecking order point of view tend to take the



dominance of retained earnings and debt over equity particularly seriously. These are

not inherently conflicting considerations, however.

2.2 Modigliani-Miller Theorem

The theory of business finance in a modern sense starts with the Modigliani and Miller
(1958) capital structure irrelevance proposition.® Before them, there was no generally
accepted theory of capital structure. Modigliani and Miller start by assuming that
the firm has a particular set of expected cash flows. When the firm chooses a certain
proportion of debt and equity to finance its assets, all that it does is to divide up the
cash flows among investors. Investors and firms are assumed to have equal access to
financial markets, which allows for homemade leverage. The investor can create any
leverage that was wanted but not offered, or the investor can get rid of any leverage
that the firm took on but was not wanted. As a result the leverage of the firm has no
effect on the market value of the firm.

Their paper led subsequently to both clarity and controversy. As a matter of theory,
capital structure irrelevance can be proved under a range of circumstances. There are
two fundamentally different types of capital structure irrelevance propositions. The
classic arbitrage-based irrelevance propositions provide settings in which arbitrage by
investors keeps the value of the firm independent of its leverage. In addition to the
original Modigliani and Miller paper, important contributions include papers by Hir-
shleifer (1966) and Stiglitz (1969).

A second kind of capital structure irrelevance is associated with multiple equilibria.
In models of this kind, equilibrium conditions pin down the aggregate amount of debt
and equity in the market. But the model does not specify how these aggregate quan-
tities get divided up among the firms. The classic paper is by Miller (1977) in which
consideration of both personal and corporate tax determines an economy-wide lever-
age ratio, but there are multiple equilibria in which debt is issued by different firms. A
similar kind of firm-level capital structure irrelevance is found in Auerbach and King
(1983).

®As is common with important contributions to knowledge, there is some dispute on the origin of
the idea. Williams (1938) has a relatively clear statement of the idea, but did not present an explicit
arbitrage-based proof. Rubinstein (2003) presents an interesting discussion of the history of ideas.



The 1958 paper stimulated serious research devoted to disproving irrelevance as a
matter of theory or as an empirical matter. This research has shown that the Modigliani-
Miller theorem fails under a variety of circumstances. The most commonly used ele-
ments include consideration of taxes, transaction costs, bankruptcy costs, agency con-
flicts, adverse selection, lack of separability between financing and operations, time
varying financial market opportunities, and investor clientele effects. Alternative mod-
els use differing elements from this list. Given that so many different ingredients are
available, it is not surprising that many different theories have been proposed. Cover-
ing all of these would go well beyond the scope of this paper. Harris and Raviv (1991)
provided a classic survey of the theory development as of the time it was written.

As an empirical proposition, the Modigliani-Miller irrelevance proposition is not
easy to test. With debt and firm value both plausibly endogenous and driven by other
factors such as profits, collateral, growth opportunities, we cannot get a structural test
of the theory by regressing value on debt.” But the fact that fairly reliable empirical re-
lations between a number of factors and corporate leverage exist, while not disproving
the theory, does make it seem an unlikely characterization of how real businesses are
financed.

What then to make of the theorem? A popular defense has been to argue as fol-
lows. “While the Modigliani-Miller theorem does not provide a realistic description
of how firms finance their operations, it provides a means of finding reasons why fi-
nancing may matter.” This description provides a reasonable interpretation of much of
the theory of corporate finance up to perhaps the 1980s. Accordingly, it influenced the
early development of both the trade-off theory and the pecking order theory. However,
as sections 2.3 and 2.4 show, current progress in capital structure theory is not based
on reexamining the list of assumptions that generate the Modigliani-Miller theorem to

find a previously unrelaxed assumption.

2.3 Trade-off

The term trade-off theory is used by different authors to describe a family of related
theories. In all of these theories, a decision maker running a firm evaluates the various

costs and benefits of alternative leverage plans. Often it is assumed that an interior

"Fama and French (1998) and Kemsley and Nissim (2002) provide related discussions.
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solution is obtained so that marginal costs and marginal benefits are balanced.

The original version of the trade-off theory grew out of the debate over the Modigliani-
Miller theorem. When corporate income tax was added to the original irrelevance
proposition (see Modigliani and Miller, 1963), this created a benefit for debt in that it
served to shield earnings from taxes. Since the firm’s objective function is linear, and
there is no offsetting cost of debt, this implied 100% debt financing.

To avoid this extreme prediction, an offsetting cost of debt is needed. The obvious
candidate is bankruptcy. Kraus and Litzenberger (1973) provide a classic statement of
the theory that optimal leverage reflects a trade-off between the tax benefits of debt
and the deadweight costs of bankruptcy. According to Myers (1984), a firm that fol-
lows the trade-off theory sets a target debt-to-value ratio and then gradually moves
towards the target. The target is determined by balancing debt tax shields against
costs of bankruptcy.

Several aspects of Myers’ definition merit discussion. First, the target is not directly
observable. It may be imputed from evidence, but that depends on adding a structure.
Different papers add that structure in different ways.

Second, the tax code is much more complex than that assumed by the theory. De-
pending on which features of the tax code are included, different conclusions regarding
the target can be reached. Graham (2003) provides a useful review of the literature on
tax effects.

Third, bankruptcy costs must be deadweight costs rather than transfers from one
claimant to another. The nature of these costs is important too. Are these fixed costs?
Do they increase with the size of the bankruptcy? Are the costs one-time costs like
a lawyer’s fees, or are they permanent costs like the cost of a damaged reputation?
Haugen and Senbet (1978) provide a useful discussion of bankruptcy costs.

Fourth, transactions costs must take a specific form for the analysis to work. For
the adjustment to be gradual rather than abrupt, the marginal cost of adjusting must
increase when the adjustment is larger. This assumed form of adjustment cost is rather
surprising since one expects to see large fixed costs and perhaps roughly constant
marginal costs. This implies a very different adjustment path. Leary and Roberts
(2005a) describe the implications of alternative adjustment cost assumptions.

For these reasons, we break Myers’s definition into two parts. The first part we call



the static trade-off theory. The second part we call target adjustment behavior.

Definition 1 A firm is said to follow the static trade-off theory if the firm'’s leverage is deter-
mined by a single period trade-off between the tax benefits of debt and the deadweight costs of
bankruptcy.

Definition 2 A firm is said to exhibit target adjustment behavior if the firm has a target level

of leverage and if deviations from that target are gradually removed over time.

2.3.1 Static Trade-off

The standard presentation of the static trade-off theory is provided by Bradley et al.
(1984). The assumed tax structure is not intended to be strictly realistic. For instance,
the tax code contains important dynamic aspects that cannot be properly represented
in a single-period model. However, the model does contain some important elements
of the actual U.S. tax code.

Investors are risk-neutral and face a progressive tax rate on end-of-period wealth
from bonds. Dividends and capital gains are taxed at a single constant rate. Risk-
neutrality induces the investor to invest into whichever security offers the better ex-
pected after-tax deal.

The firm faces a constant marginal tax rate on end-of-period wealth. The firm can
deduct both interest and principle payments, but the investor must pay taxes as these
payments are received. Non-debt tax shields exist but they cannot be arbitraged across
tirms or across states of nature. If the firm is unable to make the promised debt pay-
ment, then it incurs deadweight financial distress costs, so “the pie shrinks.”

Let 7. = the constant marginal tax rate on corporate income, 7,, = the progressive
tax rate on investor bond income, 7,,= the tax rate on investor equity income, X = the
end-of-period value of the firm before taxes and debt payments, £ = the fraction of end-
of-period value that is lost if the firm defaults on debt, B= the end-of-period payment
promised to bondholders, ¢ = the total after-tax value of non-debt tax shields if fully
used, 7y = the risk-free, tax-free rate of return, f(X) is the probability density of X, and
F(-) = the cumulative probability density function.

The following table describes the returns to stockholders and bondholders in vari-

ous states defined by the level of corporate earnings. The column ‘total” indicates the
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tirm’s total earnings, denoted as X. If the earnings are negative, then both debt and eg-
uity give up their claims; no debt is paid. If the earnings are positive but not enough to
cover the promised debt payment, B, then equity defaults, and debt takes over. There
is a deadweight loss of kX that is used up in the process.

Total State Debt Equity Tax Loss
X X <0 0 0 0 0
X 0<X<B X(1—k) 0 0 kX
X |B<X<B+¢/r B X-B
X X >B+¢/r B X-B-7(X-B)+¢ |17(X=B)—9¢| 0

If earnings are large enough for equity not to default, then there remains the ques-
tion of whether the earnings are low enough that the non-debt tax shield is sufficient to
cover the tax liability. Thus, the last two ranges of states differ with respect to taxation.
In the last range of states (high income) the firm is able to utilize fully the non-debt tax
shield (¢) and so equityholders receive X — B —7.(X — B) + ¢. In the penultimate range
of states, income is not sufficiently high and non-debt tax shields are not fully utilized.
As a result no tax is paid and equityholders receive X — B. The dividing line occurs
as the point where income is just sufficient to have X — B = X — B — 7.(X — B) + ¢.
Obviously, this can be rearranged to X = B + ¢/7., which defines the boundary as
shown above.

The market value of debt is found by integrating the bondholder after-tax returns

across various states of nature:

1—7 pb o0 B
Vo = (1, BICOAX + [FX(1 = 1) ()X 1)
The market value of equity can be obtained by integrating the stockholder after-tax

returns across different states of nature:

1 —7p
1+7’f

0 B+¢/7e
Vs= (N, (X =B =)+ glf(X)ax + [T (X = BI(X)aX]. (@)

Adding together Vg and V3 gives an expression for the value of the firm, ie. V = Vg5 +

Vp. Itis assumed that the firm’s choice of leverage, B, is determined by maximizing V.

The assumption that B is chosen to maximize V' is conventional, but it is not innocu-
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ous. For instance the firm might be maximizing managerial welfare, or the welfare of
a particular set of large shareholders who have control. Such agency conflicts are as-
sumed away. As usual, in an optimization problem, the optimal value might be found
at either an interior point or on a boundary. If the optimal solution is interior, then it is
provided by a first- order condition determined by differentiating V' with respect to B

and setting it equal to zero, i.e., 0V/0B = 0. For this model we have,

I
_(11‘_71-:2%[“3+¢/%) _ F(B)] — kBF(B)}. 3)

The first term in this expression represents the marginal net tax benefit of debt. The
second term represents the increase in the probability of wasting interest tax shields
when earnings are less than tax shields. The third term represents the marginal in-
crease in expected costs of distress. The firm’s decision involves trading off the marginal
tax advantage of debt against the marginal leverage-related costs.® The main predic-
tions from the model are found by redifferentiating the first-order condition with re-

spect to each of the parameters of interest. They show that:

1. An increase in the costs of financial distress (k) reduces the optimal debt level;
2. An increase in non-debt tax shields (¢) reduces the optimal debt level;

3. An increase in the personal tax rate on equity (7,s) increases the optimal debt

level;

4. At the optimal capital structure, an increases in the marginal bondholder tax rate

(1,5) decreases the optimal level of debt;

8This model nests a number of prior theories as special cases. To get the model in Miller (1977), set
Tps = k = ¢ = 0, so that 0V/OB = ([1 — F(B)|r. — [1 — F(B)]1p)/(1 + r¢). The firm term is the
marginal tax advantage of debt obtained by multiplying the corporate tax rate (7.) with the probability
that the firm will not default ([1 — F/(B)]). The second term is the tax premium the firm expects to pay
to bondholders. To get the model in DeAngelo and Masulis (1980), set 7,,s = 0, and find 9V/9B =
[[1 = F(B)|(1e = Tpb) — Te[F(B + ¢/7) — F(B)] — (1 — 7 )kBf(B)]/(1 + ry). If either ¢ or k is positive,
7. will be greater than 7,, and the first term, which represents the net tax advantage of debt, will be
positive.
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5. The effect of risk (0) is ambiguous, even if uncertainty is assumed to be normally
distributed. For “reasonable” parameter values, Bradley et al. (1984) show that

the relation between the debt ratio and volatility is negative.

Although most of the predictions are intuitively reasonable, it is surprising that the
affect of risk on leverage is ambiguous. This ambiguity between leverage and risk is
also found in a variety of other models.

Tests of this model face the problem that the main elements of the model are not
directly observable. Instead, proxies are used. When, for instance, Bradley et al. (1984)
tfind an unexpected sign on non-debt tax shields, it is unclear whether the problem is a
defect in the theory or a defect in the proxy.

This trade-off model is static although firms in the real world operate over many
periods. Thus, testing the theory with data requires making auxiliary assumptions.
Two aspects of static modeling are particularly important in tests of the theory — the
role of retained earnings and the interpretation of mean reversion.

By construction, there are no retained earnings in the model. How should one
interpret retained earnings? At one level, it can be argued that retained earnings are
direct evidence that a one-period model is inappropriate. While there is some truth to
such a claim, it is fairly harsh. Theories are always simplifications. Retained earnings
represent inside equity and profitable firms create this kind of equity automatically.
Unless the firm takes some offsetting action, the more profitable a firm is, the lower its
leverage will be. This kind of equity creation is conceptually rather different from a
secondary equity issue.

Again, by construction, and as already discussed, this theory says nothing about
mean reversion. The model has a solution for leverage, but there is no room in the
model for the firm ever to be anywhere but at the solution. Thus the model contains
no notion of target adjustment. This is why we separated the static trade-off theory
from the target adjustment hypothesis. Evidence for or against mean reversion is not
evidence of the applicability of the static trade-off theory. These are separate questions.
Predictions about dynamics arise from dynamic models.

These two unmodelled aspects of the theory have been very influential in forming
the profession’s view of trade-off theory and have resulted in considerable dissatisfac-

tion with the theory. Some scholars have reacted by turning away from taxation and
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bankruptcy costs as key features altogether (see, for example, Jensen and Meckling
(1976) and Myers (1984)), and for many years this alternative line of research domi-
nated corporate finance scholarship. In the last few years, some scholars have been
returning to consideration of taxation and bankruptcy costs, but with an explicit treat-
ment of the fact that firms last for more than a single period — “dynamic trade-off

theory.”

2.3.2 Dynamic Trade-off

Constructing models that recognize the role of time requires specifying a number of
aspects that are typically ignored in a single-period model. Of particular importance
are the roles of expectations and adjustment costs. In a dynamic model, the correct
financing decision typically depends on the financing margin that the firm anticipates
in the next period. Some firms expect to pay out funds in the next period, while others
expect to raise funds. If funds are to be raised, they may take the form of debt or equity.
More generally, a firm undertakes a combination of these actions. Before discussing
individual papers, we present two illustrative examples of the potential importance of
dynamics in financing decisions.

First Example. Consider a highly profitable firm. Instead of raising funds, it plans
to distribute money to its shareholders. It can distribute funds today, or it can retain
these funds and distribute them one period later. Which should the firm do? The
answer depends on the tax rates and on rates of return that the firm can earn relative
to the returns that the shareholders can obtain directly. (Evidently, we are far from the
world of Modigliani and Miller (1958) at this point.) Given that the firm is profitable,
its investment opportunities are likely to be better than those of its shareholders. This
may lead to situations when it is better for a firm to retain funds even though it faces a
higher tax rate than do its shareholders. The more profitable the firm, presumably the
more likely this is true. The example suggests that more profitable firms should retain
more earnings than should less profitable firms. Since retained earnings are equity, in
this example we might expect to see more-profitable firms to have lower leverage.

Second Example. Consider a firm that has more funds than it wishes to invest this
period. The firm anticipates investing in a year or two at which time it will need funds.

In a tax-free world, the firm could pay out the excess cash to its shareholders today and
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later, when funds are needed, it could issue new equity. But taxes create a wedge. Pay-
ing out money causes shareholders to pay taxes. With taxes, such financing round trips
can be expensive. Thus, distributing funds and then raising new equity subsequently
imposes a tax liability on shareholders which could have been avoided had the firm
retained the funds. Hence, taxes can directly motivate firms to retain earnings.

These two examples are not complete theories. They are merely illustrations of the
fact that dynamic trade-off models depart from static trade-off models in interesting
ways.

The early attempts to model the dynamic trade-off appeared to be technically hard,
and not all that promising at a time when adverse selection and agency consider-
ations were center stage in the literature. Currently scholars are starting to work
through the technical problems that are present in dynamic models with uncertainty
and bankruptcy.” The dynamic models contain features that allow the trade-off the-
ory to provide a better account of how firms finance their operations than had been
previously thought.

An important precursor to modern dynamic trade-off theories was Stiglitz (1973),
which examines the effects of taxation from a public finance perspective. Stiglitz’s
model is not a trade-off theory since he took the drastic step of assuming away un-
certainty. This, of course, simplifies things immensely. His analysis, which allows for
both personal and corporate taxes, highlights an interesting asymmetry in the tax code.
Money paid in to the firm is not taxed, but money paid out is taxed.!’ For reasonable
parameter values, Stiglitz’s basic result is that it pays to finance as much investment
as possible through retained earnings and the excess of investment over retained earn-

ings with debt. The observed leverage ratio is thus a ‘fortuitous outcome of the profit

“Due to the technical difficulties the current papers make important simplifying assumptions that
are probably with loss of generality. Unfortunately at this time, in contrast to the literature on asset
pricing, we do not yet have a common work horse model from which individual papers can naturally
be developed.

9There is “a basic asymmetry (which arises even in our idealized tax structure) between payments to
shareholders and receipts from them. Payments to shareholders are taxed, so reductions in dividends
or in shares purchased back from shareholders reduce the taxes paid, but receipts from shareholders are
not taxed. Accordingly, if the firm is not paying out any dividends, using all of its retained earnings
for investment, and financing the excess of investment over retained earnings by debt, an attempt to
increase the equity by reducing the new debt issue and increasing the new equity issue will have dis-
advantageous tax effects; there will be no reduction in taxation on equity account this period but an
increase in corporate profit taxes paid in future periods because of the reduction in interest payments”
(Stiglitz, 1973, page 7)

15



and investment history of the firm’ (Stiglitz, 1973, page 32). In other words the solution
is essentially what we might now call the pecking order.

The first dynamic models to consider the tax savings versus bankruptcy cost trade-
off are Kane et al. (1984) and Brennan and Schwartz (1984). Both analyzed continuous
time models with uncertainty, taxes, and bankruptcy costs, but no transaction costs.
Since firms react to adverse shocks immediately by rebalancing costlessly, firms main-
tain high levels of debt to take advantage of the tax savings. These models reinforced
Miller (1977) in that the trade-off theory predicts much higher debt levels than those
typically observed at most firms (see Section 3.2.3).

To avoid the unrealistically rapid rebalancing problem, Fischer et al. (1989) intro-
duced transaction costs into the analysis of dynamic capital structures. Because of
transaction costs, the firm allows its capital structure to drift much of the time. When
its leverage gets too far out of line, the firm undertakes a discrete rebalancing. They
assumed that the rebalancing takes place at an upper and at a lower limit so that re-
capitalization takes the form of an “(s, .S)” policy. When the firm earns profits, it pays
down debt. If the lower leverage limit is reached, the firm recapitalizes. If the firm
loses money so that debt increases, it will again permit the drift until the boundary is
reached. Accordingly, when we look at a large panel of data, most of the data reflects
drift rather than active rebalancing. This can account for the empirical observation that
profits and leverage are negatively related.

Fischer et al. (1989) solve the model numerically. Their simulations suggest that
even small transaction costs can lead to delay in rebalancing and wide variations in
the debt ratio. The numerical solutions have a number of reasonable features. The
tax advantage of debt is increasing in the corporate tax rate and decreasing in the per-
sonal tax rate. Greater volatility is associated with an increased range over which the
firm permits leverage to fluctuate, and to a reduction in the target to which the firm
recapitalizes when boundaries are reached. Thus volatility is negatively associated
with average leverage. Leary and Roberts (2005a) show that the Fischer et al. model
is capable of accounting for a number of aspects of firm leverage dynamics. More con-
troversially, in the Fischer et al. model, good operating performance will eventually

cause the firm to hit the refinancing barrier at which point it loads up on debt.!" Thus

1Some have objected that persistently profitable firms do not often go out to load up on debt. How-
ever, such firms do undertake significant new debt when engaging in mergers and acquisitions. Prof-
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good performance is eventually followed by debt issues.

In order to understand the recent dynamic trade-off literature it is helpful to clas-
sify the papers according to the assumptions embedded in the papers. One important
dividing line is the treatment of investment. Classical analysis such as Modigliani and
Miller (1958) and Kraus and Litzenberger (1973) takes the firm’s cash flows as exoge-
nous. Many trade-off models such as Kane et al. (1984), Fischer et al. (1989), Goldstein
et al. (2001) and Strebulaev (2007) follow this tradition of keeping the firm’s cash flows
as exogenous. However, it is quite likely that investment and thus the firm’s cash flows
depend on how the firm finances its operations. Thus some papers consider invest-
ment together with financing. Notably this is done by Brennan and Schwartz (1984),
Mello and Parsons (1992), Mauer and Triantis (1994), Titman and Tsyplakov (2004),
and Hennessy and Whited (2005).

If the firm’s earnings are stochastic but unrelated to leverage then one must decide
how to model the excess cash in good times. Generally it is assumed that excess cash
will be paid out to the shareholders. Many papers do not give the firm a choice of
how much to pay out versus how much to retain. For example, Brennan and Schwartz
(1984) and Titman and Tsyplakov (2004) assume that the firm pays out all funds. This
assumption obviously limits the ability of the theory to speak to the empirically impor-
tant issue of retained earnings. Both Stiglitz (1973) and Hennessy and Whited (2005)
are more satisfactory in this respect.

The tax system assumptions differ across papers. Kane et al. (1984), Fischer et al.
(1989) and Titman and Tsyplakov (2004) omit consideration of taxes on corporate pay-
outs. To have linear tax on distributions, Goldstein et al. (2001) and Strebulaev (2007)
appear to be effectively assuming that the shareholders get a tax rebate when con-
tributing equity. By contrast, Stiglitz (1973) and Hennessy and Whited (2005) both
reflect the fundamental distinction that generally taxes are due on distributions from
firms to investors, but not on funds that investors provide to firms.

Dynamic trade-off models can also be used to consider the option values embedded
in deferring leverage decisions to the next period. Goldstein et al. (2001) observe that
a firm with low leverage today has the subsequent option to increase leverage. Under

their assumptions, the option to increase leverage in the future serves to reduce the

itable firms do seem more likely to undertake such actions. How best to think about the relation between
leverage and M&A activity probably deserves more attention.
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otherwise optimal level of leverage today. Strebulaev (2007) analyzed a model quite
similar to that of Fischer et al. (1989) and Goldstein et al. (2001). Again, if firms op-
timally finance only periodically because of transaction costs, then the debt ratios of
most firms will deviate from the optimum most of the time. In the model the firm
leverage responds less to short run equity fluctuations and more to long run value
changes.

Hennessy and Whited (2005) consider the interaction of financing and investment
in a model with corporate and personal taxes, financial distress costs, and equity floata-
tion costs. In contrast to many of the earlier papers, the firm is not obliged to pay out
funds and so it allows for an explicit analysis of the kinds of dynamic considerations
discussed in the two examples presented earlier in this section. They find that optimal
leverage is path dependent and that profitable firms tend to be less highly levered.
Another closely related paper that considers the interaction between investment and
financing decision is by Tserlukevich (2006) who develops a dynamic structural trade-
off model with real frictions. In this model, while equity values increase when firms
experience positive demand shocks, investment is delayed because of real frictions
and consequently leverage goes down. For tax reasons, firms issue debt only when in-
vestments are made. Incorporating these real frictions in a dynamic model of financing
decisions, Tserlukevich is able to replicate several stylized facts such as mean reversion
in leverage and inverse relation between leverage and profitability without relying on
transactions costs.

Hennessy and Whited (2005), Fischer et al. (1989) as further developed by Leary and
Roberts (2005a) and Strebulaev (2007) all seem capable of accounting for the results of
Baker and Wurgler (2002) and Welch (2004). The models of Goldstein et al. (2001) and
Hennessy and Whited (2005) also help resolve the high debt problem identified by
Kane et al. (1984) and Brennan and Schwartz (1984).1

Lewellen and Lewellen (2006) argue that if a firm repurchases shares, the tax that
must be paid by the shareholders depends on the capital gains that has taken place

since they bought in originally. Accordingly the optimal financing of the firm may

12A variety of other dynamic agency models have been proposed such as Morellec (2004) and Mello
and Parsons (1992). Optimal capital structure can also be considered from an optimal dynamic con-
tracting perspective as in Atkeson and Cole (2005). Titman and Tsyplakov (2004) study the difference
between firm value maximization and equity value maximization.
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depend on how frequently their shares are turned over in the stock market. Firms
with many long-term shareholders may be more reluctant to trigger a tax bill for their
shareholders than would a firm with many short-term shareholders."

Certain ideas are fairly general in dynamic models. The optimal financial choice
today depends on what is expected to be optimal in the next period. In the next period,
it may be optimal to raise funds or to pay them out. If raising new funds, it might
be optimal to raise them in the form of debt or in the form of equity. In each case,
what is expected to be optimal in the next period will help to pin down the relevant
comparison for the firm in the current period. By stressing different costs, different
dynamic models lead to somewhat different conclusions.

The idea that the rate of return in the hands of the firm needs to be compared to
the rate of return in the hands of the investor is fairly general and seems to transcend
specific models. The fact that transaction costs and taxes can create wedges that lead
to times when money should be left in whichever hands it currently sits is also quite
general and recurs across many models.

As stated earlier, there is an asymmetry created by the fact that payments by firms
to investors trigger taxation, but payments by investors to firms do not do so. This
asymmetry seems to be fairly basic, and it is likely to arise in many dynamic models.
Both taxes and transactions costs can create wedges such that shocks are not undone.
This leads to path dependent solutions in a variety of models.

Much of the work on dynamic trade-off models is fairly recent and so any judge-
ments on their results must be somewhat tentative. This work has already funda-
mentally altered our understanding of mean reversion, the role of profits, the role of
retained earnings, and path dependence. As a result, the trade-off class of models now

appears much more promising than it did even just a few years ago.

2.4 Pecking Order

The pecking order theory stems from Myers (1984) who in turn was influenced by the
earlier institutional literature including the book by Donaldson (1961). Myers (1984)

13Green and Hollifield (2003) provide a careful analysis of many of the complexities that arise due to
personal taxes. However they simplify the analysis by assuming that corporate debt policy is to keep
the interest payments fixed from period to period.
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argues that adverse selection implies that retained earnings are better than debt and
debt is better than equity. This ranking was motivated with reference to the Myers and
Majluf (1984) adverse selection model. The ordering, however, stems from a variety of

sources including agency conflicts and taxes.!*

Definition 3 Myers (1984) A firm is said to follow a pecking order if it prefers internal to

external financing and debt to equity if external financing is used.

This definition can be interpreted in different ways. What does it mean to “prefer”
internal financing? Does this mean that the firm uses all available sources of internal
finance before using any debt or equity issues? Or does this mean that, “other things
equal”, the firm will mostly use internal financing before using external financing?
If the verb “prefer” is interpreted strictly the theory is more testable. If “prefer” is
interpreted in the “other things equal” way, then any test of the theory rests on the
specification of “other things equal.”

Most firms hold some internal funds (cash and short-term investments) even when
raising outside funds. This is so obvious that it is rarely considered in tests of the peck-
ing order. It is implicitly assumed that these funds are held for reasons that are outside
the theory, such as for transactions. Accordingly, almost all discussions maintain some
version of an “other things equal” interpretation of the relative use of internal and
external funds.

A second problem for the definition concerns the preference of debt over equity.
As we will see, initial claims for the theory tended to rest on a strict interpretation in
which equity is never issued if debt is feasible. As it has become increasingly clear that
this strict interpretation is not only more refutable, but actually refuted, proponents of
the pecking order theory have moved increasingly to the “other things equal” inter-
pretation. Different papers invoke different empirical versions of “other things equal.”
Of course, the more a test depends on the other things, the less the data is explained
by the pecking order itself.

At what point is equity introduced? The strict interpretation suggests that after the
IPO, equity should never be issued unless debt has for some reason become infeasi-
ble. This leads to the notion of a “debt capacity.” The debt capacity serves to limit the

4Baker et al. (2007) point out that excessive managerial optimism might also be used to generate a
version of the pecking order if it were the only distortion.
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amount of debt within the pecking order and to allow for the use of equity. Obviously,
this raises the problem of defining the debt capacity. The literature provides no agreed-
upon definition. Several recent papers have used factors commonly employed in tests
of the trade-off theory, in order to define the debt capacity. Of course, this leads to
difficulties in interpreting the results.

Pecking order models can be derived based on adverse selection considerations,
agency considerations, or other factors. There seem to be a couple of common fea-
tures that underlie pecking order theories. The first feature is the linearity of the firm’s
objective function. This helps because it means that costs tend to drive the results to
corner solutions. The second common feature of pecking order models is the relative
simplicity of the model. The pecking order hierarchy is a relatively simple structure. A
model that is complex is unlikely to have such a simple solution. When many things
are factored in, a more complex range of things tend to happen. Thus, it seems that the
pecking order is generally more likely to emerge from an illustrative model than it is
from a unifying model.

While this section describes pecking order models based on adverse selection and
agency costs, Section 2.3.2 shows that tax considerations alone can also generate peck-
ing order behavior. It is also possible to have other features that lead to a financing
hierarchy. To the best of our knowledge, no one has tried to distinguish among the

alternative possible sources of pecking order behavior.

2.4.1 Adverse Selection

The most common motivation for the pecking order is adverse selection developed by
Myers and Majluf (1984) and Myers (1984). The key idea is that the owner-manager of
the firm knows the true value of the firm’s assets and growth opportunities. Outside
investors can only guess these values. If the manager offers to sell equity, then the
outside investor must ask why the manager is willing to do so. In many cases the
manager of an overvalued firm will be happy to sell equity, while the manager of an
undervalued firm will not. Our presentation follows Cadsby et al. (1990).

Consider an original owner/operator of a firm and potential investors. Everyone
is risk-neutral, and there are no transaction costs and no discounting. All financing

is through equity. The firm has some existing assets and it decides whether or not
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to invest in a project. If the project is to be undertaken, then the potential investors
compete in an auction for the right to finance the project. The auction is for a share of
equity in the firm that the investor demands in exchange for the necessary funding of
the project. Accordingly financing is break-even given the beliefs of the investors.

The firm has assets in place, denoted by A;, and access to a positive net present
value project that offers a net payoff denoted by B;. The subscript i refers to the firms
type, which can be either type H (high) or of type L (low). The sum of the assets in
place plus the net value of the project is greater for a type H firm than it is for a type
L firm. The two types are equally likely. The firm knows the true worth of both its
assets and the project. The investors can only guess about the firm’s type. In order to
undertake the project, the firm would need to raise I > 0 from the investor.

If the project is not undertaken, then the firm’s value (denoted V;) is just V; = A,. If
the project is undertaken, V; must be shared with the outside investor. The investor’s
share of the firm is denoted s, so the original owner gets (1 — s)V;. An auction is held
among the risk-neutral investors for the right to provide I in exchange for sV;. The
winner of the auction expects to break even.

There is a unique pooling equilibrium in which both type H and type L firms un-
dertake the new projects if and only if (//V},) < (By +I)/Vy. The investor gets a share
denoted s*, where s* = /(0.5Vy + 0.5V}).

The pooling equilibrium conditions allow the investor only to expect to break even
on average since both types of firm will undertake the project. Under the parameter
value restriction, the new project is sufficiently lucrative that the high type firm wishes
to go ahead, despite the fact that the investor is only financing the project on average
terms. Thus, all players are willing to follow the suggested strategies.

There is a unique separating equilibrium in which a type L firm undertakes the
project and a type H firm does not, if and only if (By +1)/Vy < 1/(0.5Vy +0.5V,). The
investors get a share s* = I /V}.

In this case, only the low type firm goes ahead with the project. The investor knows
that a low-type firm is being financed and therefore demands terms that reflect this fact.
If a high-type firm were to go ahead, the investor would demand the same unattrac-
tive terms required from low-type firms. As such, the high-type firm finds it better to

simply forgo the project altogether. The parameter values are such that the suggested
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strategies reflect each player’s self-interest given how all the other players are acting.

Both a pooling and a separating equilibrium exist simultaneously when 7/(0.5Vy +
0.5Vy) < (Bg + 1)/Vu < I/Vy. The investor shares depend on whether the equilib-
rium is pooling or separating. The investor always expects only to breakeven. Cadsby
et al. (1990) point out that in the overlapping region, there is also a semi-separating
equilibrium.’

In the pooling equilibrium the asymmetric information does not cause the valuable
project to be lost. But if the value of the assets in place is quite high relative to the value
of the positive net present value (NPV) of the project, then the firm chooses not to raise
any outside funds.

In this model, internal financing when feasible would always work. That is to say,
such financing would avoid all asymmetric information problems. External equity is
sometimes too expensive and the firm will even give up positive NPV projects to avoid
it. This is part of the pecking order hierarchy.

As in Myers and Majluf (1984), debt is not formally included in the analysis. If debt
were available and risk-free, it would work as well as internal financing. If debt is
available and risky, then Myers (1984) argues intuitively that it ought to fall somewhere
between retained earnings and equity thus creating the pecking order.

The formal analysis of a model with risky debt is not as simple as it seems when
reading Myers (1984). When both debt and equity financing are feasible, there are often
multiple equilibria, and it is not clear how to select among them. Noe (1988) provides
an important analysis of the problem. Cadsby et al. (1998) provide experimental tests
of some of the equilibrium selection arguments that have been invoked in financial
theory. Path dependence and learning seem to play a more important role than do
formal equilibrium selection criteria.

The subsequent theoretical literature has considered many versions of adverse se-
lection problems. Generally, the results are not as elegant as the standard pecking
order suggests. For example, the adverse selection model of Myers and Majluf (1984)
assumes one-sided asymmetric information in which a firm selects securities for cash.

However, if information asymmetry is two-sided (as in Eckbo et al. (1990)), there are

15Cadsby et al. (1990) conducted experimental tests of the model. The model predicted well. Cadsby
et al. (1998) also considered an extended version of the model in which the firm could advertise its type.
In this case, the predictions of the model were not as good.
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several possible equilibria leading to the firm'’s preference for stock, or a combination
of stock and cash over pure cash. Thus, in mergers with two-sided information asym-
metry, firms sometimes actually prefer stock transactions over cash transactions.

Dybvig and Zender (1991) show that properly designed managerial compensation
contracts (with compensation tied to the value of the firm) could solve adverse selec-
tion problems. However, in practice, one rarely observes managerial compensation
contracts that are linked to firm value; they are mostly tied to equity value. Viswanath
(1993) considers a world with more than one period and he finds that the results de-
pend on how the first- and the second-period uncertainties are related. Ravid and
Spiegel (1997) consider adverse selection with no assets in place to start with. This
results in entrepreneur and the investor splitting the proceeds. In their setting, as in
the examples discussed above, firms will use riskless debt before turning to equity
financing.

Eckbo and Masulis (1992) and Eckbo and Norli (2004) extend the basic adverse
selection model to allow for current shareholder participation in equity issue and un-
derwriter quality certification. Adverse selection would be less severe if current share-
holders were allowed to participate in the equity issue. In their model, firms that expect
a high proportion of their current shareholder to take-up new issues face low adverse
selection and prefer to issue uninsured rights. Firms with expectations of low current
shareholder take-up prefer to issue equity using firm commitment underwritten offer-
ings. Firms with expectations of intermediate current shareholder take-up issue equity
using standby rights. This implies what might be termed a pecking order of equity
floatation method choices.

Halov and Heider (2005) argue that the standard pecking order is a special case
of adverse selection. When there is adverse selection about firm value, firms prefer
to issue debt over outside equity and standard pecking order models apply. However,
when there is asymmetric information about risk, adverse selection arguments for debt
apply and firms prefer to issue external equity over debt. Thus, adverse selection can
lead to a preference for external debt or external equity depending on whether asym-
metric information problems concern value or risk.

The main conclusion is that adverse selection models can be a bit delicate. It is

possible to construct equilibria with a pecking order flavor. But adverse selection does
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not imply pecking order as a general situation.

2.4.2 Agency theory

The idea that managers prefer internal financing to external financing is, of course, old
(e.g., Butters (1949)). Traditionally the argument was that outside financing required
managers to explain the project details to outside investors and therefore expose them-
selves to investor monitoring. Managers dislike this process and prefer retained earn-
ings over external financing. But their is no direct prediction about the relative use of
debt versus equity when seeking external financing. These ideas were subsequently
developed into agency theories with Jensen and Meckling (1976) being a prominent
contribution.

Myers (2003) points out that some versions of agency theory imply a financing hier-
archy. Agency costs of equity, for example, could result in a pecking order. Consider a
simple and conventional example of the agency cost of equity that follows Jensen and
Meckling (1976). The firm is owned and run by an entrepreneur. She has R dollars; if
she invests all of R then her return is V(R) with V/ > 0 > V”. Her consumption of
desirable perks is the difference between, R, and the amount she chooses to invest. Let

that amount of investment be /. With no outside financing her problem is:

max V() +(R-1) 4)
s.t. I <R. (5)

This gives the obvious first-order condition, V' = I if the constraint is not binding.
Let I* denote the solution to this first-order condition. This gives her a payoff of V' (1*)+
R—1TI.

What happens if the constraint is binding so that /* > R? Then, outside financing
is interesting. Assume financing is with risk-less debt. Then, she asks for /* — R and
promises to repay D. The entrepreneur invests optimally and repays properly. There
is no distortion. If internal financing is inadequate, then risk-free external debt does
not cause any distortions.

Introduction of equity into the model requires a notion of exogenous debt capacity

that becomes binding at some point. For simplicity, we directly assume that outside
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financing takes the form of equity E and that the entrepreneur cannot commit to not
consume the perks. The outsiders will get a fraction 1 — s of the firm. The amount

raised will be E = (1 — s)V (I). Thus, the problem for the entrepreneur is now:

max sVI)+ R+ E—1 (6)
st. I<R+E. @)

The associated first-order condition is sV/(1) = 1. The solution is denoted /**. As long
as s < 1, then I** < I* and the entrepreneur is underinvesting. She bears the full cost
of any perks not consumed and she must share the benefits.

Obviously, this underinvestment is inefficient. Use of internal financing would re-
sult in higher welfare. Thus, retained earnings are preferred. Debt is just as good in
this simple model. Equity is inefficient. We, therefore, have a version of the pecking
order.

Jensen and Meckling (1976) also identified an agency problem of debt called risk
shifting. The idea is that if the firm is operated on behalf of equity, only cash flows in
non-bankrupt states matter. The firm will therefore tend to accept projects that are too
risky but with large payoffs in good states. It is clear that this kind of behavior is some-
times observed when a firm is in desperate circumstances but the general importance
of this kind of risk-taking behavior is under debate (see Parrino and Weisbach (1999)).

If both kinds of agency conflicts are at work, then their relative importance is un-
clear. One might imagine that they balance at an interior optimum as in the trade-off
theory. However the details of conflicting investment incentives can lead to complex
problems, as suggested by Berkovitch and Kim (1990). Eventually dynamic agency
models such as Morellec (2004) and Atkeson and Cole (2005) and dynamic trade-off
models such as those discussed in Section 2.3.2 are likely to go a long distance towards
closing theoretical gaps between the various approaches to leverage. It seems likely to

happen over the next few years.
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version of tax versus bankruptcy theory. For most of the 1950s and the 1960s, the top
corporate tax rate was roughly 50% (see Taylor, 2003). In the 1990s, it was around 35%.
Despite this large difference in tax rates, the market leverage ratio averaged 0.32 in
both the 1950s and in the 1990s; while in the 1960s it averaged 0.27. Have bankruptcy
costs really fluctuated in just the right manner to account for this evidence? It seems
hard to imagine. This evidence, while not a proof, is certainly a serious warning sign
for the trade-off theory.?” The remarkable stability of leverage ratios also poses a prob-
lem for the pecking order theory. Leverage should fluctuate as the financing deficit
ebbs and flows according to the standard pecking order theory. In order to account for

this evidence something must be added to the basic pecking order theory.

3.1.2 Cash Flow Statements

Aggregate cash flow data (reported in Table 2 and plotted in Figure 1) show that div-
idends, capital expenditures and net debt issues all fluctuate, but are rather stable
over the last half of the twentieth century. The fact that aggregate dividends have
not changed much contradicts some of the recent literature that finds declining divi-
dends from US firms. It is possible that the aggregate data mask a lot of heterogeneity
in dividend decisions of firms and that large increases in dividends by a certain sector
of the economy offset increasing numbers of non-dividend paying firms.

Net debt issues finance a large part of the financing deficit. Equity issues are nega-
tive and debt issues exceed the financing deficit during the last two decades, suggest-
ing that firms issued debt to finance debt for equity swaps. While such swaps do take
place, it is likely that debt-financed takeovers contribute more significantly to explain-
ing these patterns.

Considerable heterogeneity exists between small public firms and large public firms
and between private and public firms. Figure 2 plots the flow variables for large public
firms (defined as firms whose book assets are in the top one-third of all publicly traded
firms each year). For these firms, capital expenditures and internal funds are highly

correlated. Debt issues track financing deficits.?!

2Tt is worth observing that the recent dynamic models that are supportive of the trade-off theory tend
to use relatively recent data. For example Hennessy and Whited (2005) study data from 1993-2001.

2Faulkender and Petersen (2006) and Lemmon and Zender (2004) draw a distinction between firms
with and without a credit rating. Those with a credit rating have easier access to public debt markets
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