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Abstract

Corporate capital structure has been a key, challenging puzzle for finance for over half a
century. Why do firms use the observed financingmethods? The literature has developed useful
ideas and a much-improved sense of the relevant facts to resolve the puzzle. Taxes, the need
to fund investments, and informational imperfections all play a role. Many other factors may
also matter under some circumstances. As yet, no generally accepted unified theory adequately
accounts for all of the stylized facts. This survey provides a review that focuses on the empirical
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1 Introduction

Capital structure has been a defining intellectual puzzle for corporate finance since Modigliani and
Miller (1958). Are capital structure decisions actually worth worrying about? If we take Modigliani
and Miller (1958) or Miller (1977) seriously, then capital structure is irrelevant to the firm’s value as
an empirical matter. Even if literal irrelevance seems extreme, some quantitative studies find that
small changes in leverage make only a tiny difference to firm value (Ju et al., 2005).

In our view, there are at least four significant reasons for caring about capital structure. First,
there is an essential educational aspect. Many of our students will make financing decisions at
firms. What should we teach them? Second, debt and equity are fundamentally connected to other
critical firm decisions like investment. A proper understanding of those decisions requires an
understanding of firm financing. Third, studies of firm decisions that ignore connections to the
capital structure will likely underestimate the importance of financial constraints for firm value.
Fourth, a range of government taxes, regulations, and other policies affect the costs and benefits of
leverage. Firms are not inert. To credibly assess those policies requires a proper treatment of firm
financing.

Firms do not seem to choose their financing thoughtlessly. They appear to react to condi-
tions, costs, constraints, and opportunities. They fund productive opportunities and adequately
compensate people who help them achieve their goals, including notably: investors, executives,
and employees. We want to understand the forces that have first-order effects on these financing
decisions. Furthermore, policymakers often propose legal changes that affect firms’ costs and
constraints. We would like a reasonable basis to predict how various firms will respond and how
the firms in the aggregate will to react those changes. Thus both aggregate facts and firm-level
facts matter.

Many facts about capital structure seem reliable. For clarity, we provide a list of some of the
main things that we think we know. Over the past three decades, considerable effort has been
devoted to improved econometrics and data. This survey reflects that emphasis.

The rest of this paper is organized as follows. Section 2 briefly reviews major ideas about
capital structure. For context, Section 3 provides a descriptive overview of U.S. corporate accounts
since 1945. We discuss methodological concerns in Section 4. Section 5 reviews the differences
in leverage between firms. Section 6 reviews changes in leverage, including the Pecking order
theory, target-adjustmentmodels, and reasons for firm exit. We discuss structural models of capital
structure in Section 7. Section 8 considers the growing interest in the potential impact of investor
heterogeneity. We conclude with some suggested directions for future work in Section 9.
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2 Major perspectives

The literature has many logically coherent theories of capital structure, reviewed in Harris and
Raviv (1991) and Tirole (2010). A handful of ideas are particularly influential for empirical work.

Trade-off theory. Themost prominent idea is that firms determine their leverage by trading-off
tax benefits of debt against deadweight bankruptcy costs (Kraus and Litzenberger, 1973; Bradley
et al., 1984; Ai et al., 2021). The use of the name trade-off theory to describe this idea is due to
Myers (1984). A standard prediction is that when taxes increase, firms react by issuing more debt to
keep down their taxes. Another standard prediction is that when expected bankruptcy costs loom
large, firms will actively reduce debt in their capital structure. Fully specifying a tax-bankruptcy
model requires a range of detailed assumptions, such as how the firm produces cash flows, the
shock process, which aspects of the tax code to include, the information structure, feasibility of
commitment, the precise form of the debt contract, and transaction costs.1 The theory’s predictions
depend on assumptions regarding the underlying processes.

While some scholars use the label trade-off theory to mean firms balance tax benefits against
bankruptcy costs, others, such as Fama and French (2002), apply the label “trade-off theory” more
generally. Any rational firm model that solves an optimization problem to balance alternative
considerations can be described as a trade-off theory. Frank and Sanati (2021) argue that a trade-off
of the tax benefit of debt against a collateral constraint on debt seems realistic. Still other costs
may also affect leverage, including investment distortions resulting from asset substitution and
underinvestment, and costs that leverage imposes on a firm’s customers, workers, and suppliers.
The former editor of the Journal of Finance, Rick Green, once said: “The capital structure decision
is obviously a trade-off. One side of that trade-off is taxes, the problem is we have no clue what is
on the other side.”2 Like Miller (1977), and Kane et al. (1984), Rick Green was not entirely convinced
that bankruptcy costs are a first-order concern.

Pecking order. A sharply different mainstream idea is that firms follow a financing hierarchy
or a pecking order. The theory developed by Myers (1984) argues that firms avoid raising new funds
from investors when possible. Hence, firms finance themselves with retained earnings as much
as they can, and when retained earnings are inadequate, firms issue debt to meet the additional
needs. Firms issue external equity only when they have exhausted their debt capacity. Myers (1984)
motivated this financing hierarchy by the degree of adverse selection with each form of financing.
Retained earnings have less adverse selection than debt, and debt has less than equity. In this
theory, exogenous operational needs determine the financing requirements, and the thresholds
determine how those requirements are met.

1See, for example, Brennan and Schwartz (1978); Leland (1994); Leary and Roberts (2005); Hennessy and Whited
(2007); DeAngelo et al. (2011); Frank and Goyal (2015); Abel (2018); Admati et al. (2018); Chen and Frank (2022b); Benzoni
et al. (2022).

2https://afajof.org/wp-content/uploads/files/in-memoriam/IN_MEMORIAM_Rick_Green.pdf
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Market timing. Firms could attempt to time the markets by comparing the prevailing capital
market conditions with anticipated future conditions and then selecting financing that is currently
the best deal. In neoclassical theory, this could reflect managers comparing time-varying expected
costs and benefits. But market timing could also be explained in behavioral terms (Baker and
Wurgler, 2002; Huang and Ritter, 2009), perhaps as a reaction to typical past market conditions
(Schultz, 2003).

Agency. Debt results in both agency costs and benefits. Debt distorts investment policies
because it induces firms to underinvest in value-creating projects (Myers, 1977; Diamond and He,
2014) and take excessive risks (Jensen and Meckling, 1976). On the contrary, debt can be helpful
since it is a contractual obligation, and it disciplines managers by forcing them to return resources
to investors (Jensen, 1986). As with the trade-off theory, detailed assumptions are needed to develop
an agency theory of capital structure. Those details can have a serious effect on the empirical
implications, and it has led to a range of agency-theoretic models of capital structure without a
sharply distinctive agency theoretical prediction.

Behavioral. Human beings have cognitive limitations. In surveys of managers, reported
predictions are commonly miscalibrated, with standard errors that are too narrow (Graham, 2022).
The literature has documented many behavioral traits, including prospect theory, overconfidence,
anchoring, framing, miscalibration, heuristics, ambiguity aversion, extrapolative expectations,
and diagnostic expectations.3 So behavioral finance does not describe a particular theory; instead,
it is a label encompassing what Hirshleifer (2015) called a “large grab bag of possible behavioral
biases to choose from.”

We do not know how important behavioral limitations are for capital structure decisions. Due
to the size of that ‘large grab bag,’ one could derive many possible predictions for capital structure.
Surprisingly, almost all potential behavioral predictions for the capital structure have been ignored.
Perhaps nobody has had the patience to work through all the financing implications of the long list
of cognitive biases, let alone all the possible interactions among them. Instead, most papers pick
a favorite bias and ignore the others. Some behavioral papers assume that managers are smart,
but markets are not. In other behavioral papers, markets are smart, but some managers are not.
Despite considerable efforts (Baker and Wurgler, 2013; Malmendier and Tate, 2015; Hirshleifer,
2015), there is, as yet, no generally accepted behavioral theory of corporate capital structure. Much
of what is written about behavioral is written by behavioral enthusiasts. That is natural, but it can
produce an unbalanced perspective for the reader (Levine, 2012).

Since finance academics have had trouble with capital structure, perhaps the limits on our
understanding are shared by managers. It is a tempting idea. Why should they be any smarter or
better informed than we are? There are several ways to make this point. DeAngelo (2022) writes

3Wikipedia provides a list of some of the more prominent biases: https://en.wikipedia.org/wiki/List_of_cognitive_
biases. Memory biases and reasoning fallacies could also be significant.
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about the importance of managerial ignorance. Graham (2022) suggests that managerial satisficing
may be important. Izhakian et al. (2022) represent managerial ignorance using a formal model of
ambiguity aversion in decision-making.

A related sense of limitations can be found when Myers (2003) wrote, “There is no universal
theory of capital structure, and no reason to expect one.” Indeed we have no universal capital
structure theory in the sense that all firms choose the same leverage. We do not expect such a
theory to emerge. As conditions differ, so too will the optimal decisions. An optimal solution is
likely to be state-contingent. Whether one calls such a solution a universal theory is then a matter
of definition, not substance. We remain optimistic that a unified theory capable of organizing the
main robust facts is not such a remote possibility.

3 Corporate financial structure

3.1 Balance sheet

We begin with a review of the balance sheets of U.S. corporate businesses to provide a context for
more specific findings. Firms cannot avoid basic accounting definitions and arithmetic. Balance
sheets must balance. The data on each firm’s actions must jointly aggregate all firms’ actions.
Enforcing consistency up front can prevent mistakes. Firms are part of the overall economy. They
produce output that is used to prepare for future production, pay taxes, pay other obligations,
and distribute to investors. We largely ignore production by non-corporate firms, pass-through
entities, non-profits, the government, and households as they are outside our scope. Except where
unavoidable, we do not focus on interactions with the rest of the world.

3.1.1 Aggregate data

Table 1 presents the aggregate balance sheets of U.S. nonfarm nonfinancial corporate businesses
over the 1945-2021 period.4 A striking feature of this data is that over this long period the assets
and liabilities of U.S. corporate businesses have substantially changed. Firms now have fewer
physical assets: they own less real estate and their use of equipment has declined. Firms even hold
less inventory. By contrast, intellectual property is a larger fraction of assets in the recent period.
Holdings of financial assets have also increased, particularly after the 2000s. In particular, firms
now holdmore equity of other firms, including equity in their subsidiaries abroad. Also striking are

4The data is accessible through Z.1 Financial Accounts of United States (June 2022 release) downloadable at https:
//www.federalreserve.gov/releases/z1/. The GDP deflator is from https://fred.stlouisfed.org/. Although we provide decade
averages, we do not include their standard errors. It is unclear how best to define them. While technically, we could
compute standard errors based on annual observations, the resulting standard errors could be quite misleading since
each year is already an aggregate with a highly autocorrelated time series.
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the significant increases in miscellaneous assets. These miscellaneous categories reflect a range of
options, contingent claims, and other entities that do not precisely match traditional accounting
categories. Liabilities have grown from about one-quarter of the aggregate balance sheet in the
1940s to almost half by the 2020s. The increase is mostly due to the growth of corporate bonds and
miscellaneous liabilities.

Although the composition of assets and liabilities has changed, leverage has neither disappeared
nor exploded over the past half-century. We plot the aggregate debt-to-assets ratio and the market
leverage ratio over the 1945-2021 period in Figure 1. We note the remarkable long-term stability
with the aggregate debt to assets ratio averaging about 20% in the 1960s and 23% in the 2010s. The
market leverage ratio fluctuatesmore and it largely reflects stockmarketmovements. The aggregate
market leverage fluctuates as firms do not rapidly take steps to offset the impact of changes in the
stock market on leverage (Welch, 2004). Even market leverage hasn’t changed all that much over
time as it was about 27% in the 1960s and 26% in the 2010s. The key fact that emerges from the
data is the long-term aggregate stability. Wright (2004) extends the data back to 1900s and further
reinforces that basic sense of long-term aggregate leverage stability.

0
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ag
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1940q1 1960q1 1980q1 2000q1 2020q1
Year−quarter

Debt to assets ratio Debt/(debt+market equity)

Z.1 Financial Accounts of the United States (June 2022 Release)

Leverage: US Nonfarm Nonfinancial Business Sector

Figure 1: The figure plots the debt to assets ratio and market leverage debt/(debt+market equity) for
the aggregate US Nonfarm Nonfinancial Corporate Business sector. The data are the balance-sheet
information in the Z.1 Financial Accounts of the United States (June 2022 release). Debt includes
debt securities and loans. Assets reflect total assets at replacement cost.
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Table 1:
Balance sheets, USA 1945-2021

This table presents average balance sheets for the aggregate U.S. Nonfarm Nonfinancial Corporate
Business. The data are fromTable B.103 of the Z.1 Financial Accounts (June 9, 2022 release). Deposits
and liquid assets combine rows 8 to 13 of Table B.103. Bonds includemunicipal securities (industrial
revenue bonds) and corporate bonds. Miscellaneous liabilities combine inter-company debt and
taxes payable into reported miscellaneous liabilities. Debt includes debt securities and loans. Each
balance-sheet item is estimated as a fraction of the replacement value of total assets and then
averaged over available years in each decade.

1945-49 1950s 1960s 1970s 1980s 1990s 2000s 2010+

Panel A: Balance-sheet items as a percentage of assets

Assets 100 100 100 100 100 100 100 100
Nonfinancial assets 78.4 78.2 75.7 74.0 69.6 60.5 53.9 54.6
Real estate 50.7 47.1 42.3 40.4 37.6 28.8 29.0 29.5
Equipment 13.2 16.6 18.2 18.9 18.5 17.8 13.3 12.6
Intellectual property 2.1 2.5 3.6 3.7 4.0 5.4 5.4 6.2
Inventories 12.4 12.1 11.6 10.9 9.5 8.5 6.3 6.3
Trade receivables 7.3 9.2 11.5 11.1 9.6 9.7 8.2 8.1
Financial assets 14.4 12.6 12.8 14.9 20.8 29.8 37.8 37.3
Deposits and liquid assets 6.3 4.6 3.9 3.0 2.7 3.1 3.9 4.9
Debt securities 4.3 3.1 2.0 1.1 0.8 1.0 0.6 0.6
Loans 1.2 1.2 1.1 1.0 1.1 1.1 0.5 0.2
Corporate equities 0.0 0.0 1.1 2.1 2.5 4.8 4.9 4.3
Mutual fund shares 0.0 0.0 0.0 0.0 0.1 0.3 0.5 0.7
Direct investment abroad 2.4 3.1 4.7 5.7 5.5 9.2 11.5 14.4
Miscellaneous assets 0.3 0.5 -0.1 2.1 8.0 10.4 16.0 12.2

Total liabilities 25.3 26.7 31.4 35.7 40.9 48.1 44.8 48.1
Debt securities 8.2 9.0 10.1 9.9 9.7 14.0 12.7 14.9
Commercial paper 0.0 0.1 0.2 0.4 0.8 1.2 0.6 0.4
Bonds 8.1 8.9 9.9 9.4 8.9 12.8 12.1 14.5
Loans 7.6 7.7 10.0 11.1 10.7 11.0 9.1 7.6
Trade payables 6.0 6.5 8.6 7.9 6.0 6.6 6.5 6.0
Miscellaneous liabilities 3.5 3.5 2.8 6.8 14.5 16.5 16.5 19.5
Net worth 74.7 73.3 68.6 64.3 59.1 51.9 55.2 51.9

Panel B: Leverage ratios
Debt
Assets ∗ 100 15.8 16.7 20.1 21.0 20.4 25.0 21.8 22.6

Debt
Debt+market equity ∗ 100 35.9 32.1 27.5 39.9 45.3 34.7 29.8 25.6

Stylized Fact 1. Aggregate leverage is stationary. Since 1945, the aggregate market-based leverage ratio has
been about 30%, and the average book ratio has been about 20%. From one decade to the next, fluctuations
around these values have been relatively small.
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This stylized fact is one of capital structure literature’s most difficult challenges. It is genuinely
puzzling. Consider the enormous changes in product markets as some industries grew dramati-
cally and others declined. In addition, there have been changes in regulation, taxation, financial
intermediation, and technology that could affect financing. Any ultimately successful theory of
leverage will need to explain the relative long-term stability of aggregate leverage, despite the many
changes we have witnessed over decades.

In the frictionless setting ofModigliani andMiller (1958), there is no reason for firms tomaintain
such stability since anything is equally good. Trade-off theory is also unlikely to explain these facts
as taxes and the bankruptcy code have changed significantly over these decades. The Pecking
Order is a firm-level theory; it does not attempt to explain aggregate stability. Agency perspectives
will have to deal with the fact that the compensation contracts of CEOs evolved from a salary and
bonus structure tomuchmore highly levered option-based arrangements. Asymmetric information
theories have to deal with the fact that the information about firms has improved dramatically.
Current CEOs have more business education and presumably better information about their firms’
risks and opportunities than their predecessors had in earlier decades. Analysts and investors
devote much more effort to studying firms, so hidden information should have declined. Aligning
these important real-world changes with the data in Table 1 seems challenging.

The problem is essentially quantitative. Perhaps our qualitative impressions are not correct. But
most of the currently prominent capital structure theories do not seem up to accounting for Stylized
Fact 1. It will require a model with heterogeneous firms and at least an industry equilibrium, which
ought to be possible. In due course, we expect someone to determine the necessary ingredients for
such a model.

We next turn to aggregate outstanding corporate bonds and equity issued and held by the major
sectors of the economy. Table 2 shows that almost 62% of aggregate outstanding equity was issued
by nonfinancial corporate businesses and 20% by the financial sector. Strikingly, there has been a
significant integration of capital markets in the last several decades, with ownership of foreign
corporate equity by U.S. residents increasing from less than 1% in the 1940s to almost 18% in the
2010s.

Who holds these claims? In the 1940s, U.S. households held almost 94% of equity directly. But
their ownership has dramatically declined to roughly 37% in the 2010s. Instead, equity is now
increasingly owned by pension/retirement funds, mutual funds, and exchange-traded funds (ETFs).
In the most recent decade, pension and retirement funds owned 13% of the outstanding equity,
while mutual funds and ETFs owned almost 28%. Of course, these in turn belong to households.
One potential explanation for the shift is the 1978 legislation that introduced 401(k) plans. As
many workers lost their defined benefit retirement plans and got defined contribution plans, the
401(k) plans helped foster the dramatic growth of mutual funds. In the 1990s, ETFs were another
significant development that led to a further shift towards indirect corporate equity ownership.
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Table 2:
Securities outstanding, USA 1945-2021

This table reports aggregate debt and equity issued and held by major sectors of the economy.
Bonds total and Equities total are both in trillions of dollars. Bonds issued and held are reported as
a percent (%) of total bonds outstanding. Equity issued and held are reported as a percent (%) of
total equity outstanding.

1945-49 1950s 1960s 1970s 1980s 1990s 2000s 2010+

Equities total (in $ billions) 148.4 283.0 644.7 938.1 2,199.2 8,633.2 19,321.4 41,559.0
Equity issued by
Nonfin. corporate business 66.5 79.7 84.4 87.2 86.1 76.5 66.4 62.3
Financial sector 32.8 19.6 14.8 11.8 11.6 15.3 19.5 19.5
Rest of the world 0.6 0.7 0.8 1.1 2.2 8.2 14.0 18.2

Equity owned by
Nonfin. corporate business 0.0 0.0 1.7 5.9 8.7 7.1 6.1 4.0
Household sector 94.0 89.3 82.0 66.2 50.0 46.3 37.8 37.2
Government 0.0 0.0 0.0 0.0 0.0 0.3 0.7 0.5
Banking institutions 0.1 0.3 0.3 0.5 0.3 0.3 0.3 0.3
Insurance companies 2.2 2.9 3.0 4.7 5.5 3.7 2.8 2.3
Pension/retirement funds 0.0 1.9 5.6 13.9 23.2 22.1 17.5 12.7
Mutual funds and ETFs 1.6 3.3 5.0 4.6 5.7 13.7 24.3 27.8
Others 0.3 0.2 0.1 0.2 0.4 0.3 0.6 0.4
Rest of the world 1.7 2.0 2.4 4.0 6.2 6.2 9.9 14.9

Bonds total (in $ billions) 32.0 63.4 123.9 318.1 902.5 2,889.5 7,744.8 11,914.5
Bonds issued by
Nonfin. corporate business 89.5 88.2 81.1 76.5 66.0 51.5 36.8 40.6
Financial sector 1.4 5.8 11.8 15.6 24.9 36.6 49.9 37.0
Rest of the world 9.1 5.9 7.1 7.9 9.1 11.9 13.2 22.4

Bonds held by
Household sector 22.9 10.2 9.9 16.9 11.0 15.4 10.9 7.3
Government 0.0 0.0 0.0 0.0 0.5 1.2 1.7 1.6
Banking institutions 12.7 8.2 4.6 7.6 9.6 7.6 9.3 6.4
Insurance companies 53.4 61.3 51.0 38.4 36.4 33.3 25.0 26.1
Pension/retirement funds 7.6 17.0 30.0 29.9 26.4 15.3 8.3 10.1
Mutual funds and ETFs 1.1 1.7 2.8 2.3 3.1 8.2 11.5 18.9
Others 1.4 0.9 0.5 0.7 3.1 6.8 10.9 3.6
Rest of the world 1.0 0.7 1.3 4.1 9.7 12.3 21.4 27.5
Discrepancy 0.0 0.0 0.0 0.1 0.3 -0.1 1.0 -1.5

Loans to nonfin corporates
total loans by banks ∗ 100 68.3 63.3 59.3 56.1 58.4 61.4 42.1 28.2

Foreign residents hold a significant fraction of U.S. equity, and their share has increased from 1.7%
in the 1940s to about 15% in the 2010s.
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Stylized Fact 2. Since 1945 there has been a significant decrease in direct holding of corporate equity
by households and a corresponding significant increase in financial intermediation of equity, much of it
through pension funds, mutual funds, and ETFs. In both the late 1940s and the 2000s, about 2/3 of equity
outstanding were claims on non-financial corporations.

Relative to equity, corporate bond issues and holdings have evolved quite differently. Nonfinan-
cial corporate businesses originated close to 90% of outstanding corporate and foreign bonds held
by U.S. residents in the 1940s. That has changed substantially over time, with the financial sector
and foreign firms becoming more prominent issuers of bonds held by U.S. residents. The holders
of bonds have also changed. Insurance companies, traditionally a significant holder of outstanding
corporate bonds, have seen their share decline from over 53% in the 1940s to about 26% in the
2010s. Similar to the shift toward mutual funds that we observed in equities, bond mutual funds
and ETFs now hold a significant fraction of bonds outstanding having increased from about 1% in
the 1940s to 19% in the 2010s. Foreign residents have also significantly increased their holdings of
U.S. bonds, with their share rising from 1% in the 1940s to about 28% in the 2010s. As a result, the
rest of the world now holds slightly more U.S. corporate bonds than do insurance companies.

Stylized Fact 3. Bond holdings by investment funds and the rest of the world are now substantial. In the
late 1940s, more than half of corporate bonds were held by insurance companies. In the 2000s, insurance
companies held about one-quarter of the corporate bonds.

3.1.2 Public firms

The aggregate nature of the Z.1 Financial Accounts masks differences in the composition of firms.
It includes both publicly traded and private firms. However, much of the capital structure literature
studies publicly-traded Compustat firms. To facilitate comparisons, our Compustat sample is
restricted to nonfinancial, nonregulated U.S. publicly-traded firms with assets of at least $1 million.
Table 3 reports changes in common-sized balance sheets for Compustat firms over the 1971-2020
period. The trends in the composition of assets are similar to those observed for the aggregate
nonfinancial corporate businesses in Table 1. Net property, plant, and equipment to total assets
have declined from about 33% in the 1970s to about 23% in the 2010s. Intangibles have increased
from about 3% of assets in the 1970s to about 20% of assets in the 2010s. Cash as a percentage of
assets has increased from about 9% to 23%. And both receivables and inventories have declined
over the last five decades.

Despite the substantial changes in the composition of assets, total debt as a fraction of assets
has not changed much. In the 1970s, the debt-to-assets ratio was 26%, roughly remaining at that
level for the next three decades. Decomposing total debt into short- and long-term shows that the
stability in debt structure also extends to the composition of debt. Short-term debt has averaged
between 7% to 8% over the last five decades, while long-term debt has averaged between 18% and
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Table 3:
Balance sheets of public firms, USA 1971-2020

The table presents the average balance sheet items as a percentage of total assets from 1971-2020.
The data are from Compustat. The sample includes US publicly-traded firms with assets of at least
$1 million. We exclude firms in regulated industries, financial services, government entities, and
nonclassifiable establishments.

1971-79 1980-89 1990-99 2000-09 2010-20

N 27,595 42,095 52,202 44,526 31,552

Assets (at) 100.0 100.0 100.0 100.0 100.0
Property, plant, and equipment-net (ppent) 33.3 33.4 28.9 24.2 22.9
Investments (ivaeq+ivao+ao) 6.0 8.0 9.3 8.3 6.4
Intangibles (intan) 2.9 3.1 7.4 15.0 19.5
Cash (ch+ivst) 8.8 13.6 16.9 21.6 23.4
Receivables (rect) 21.2 19.9 18.8 15.4 13.3
Inventory (invt) 26.1 19.6 15.5 11.7 10.7
Other CA (aco) 1.8 2.4 3.4 3.9 3.7

Liabilities (lt) 49.9 53.5 53.2 59.4 64.1

Total debt 26.3 27.5 25.7 26.4 29.8
Short-term debt (dlc) 7.0 8.4 7.5 8.1 7.6
Long-term debt (dltt) 19.3 19.1 18.2 18.3 22.2
Trade Payable (ap) 10.8 10.8 10.5 10.0 9.0
Misc. short-term liabilities (lco+txp) 9.6 10.3 11.8 15.4 16.2
Misc. long-term liabilities (lo+txditc) 3.3 4.9 5.3 7.6 9.2

Net worth (mib+seq) 50.1 46.5 46.8 40.6 36.0

Liabilities + net worth (lse) 100.0 100.0 100.0 100.0 100.0

22% during the same period. Also, consistent with the aggregate data, miscellaneous liabilities for
publicly-traded Compustat significantly increased over time.

3.2 Sources and uses of funds

By definition, the sources of funds must equal their uses. Any money that comes in must go
somewhere; any money that a firm uses must have come from somewhere. A consistent set
of accounts tabulates these things. A firm needs (Needst) funds to invest in fixed assets (Invt),
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finance working capital shortfalls (∆WorkCapt), pay dividends (Divt), and buildup cash (∆Casht).
Equation 1 indicates that the firm finances itsNeedst using both internal and external funds.

CFt︸︷︷︸
Internal
Cash flow

+ ∆Dt︸︷︷︸
Net debt
issuance

+ pt∆Nt︸ ︷︷ ︸
Net equity
issuance

= Invt︸︷︷︸
Fixed asset
investments

+∆WorkCapt︸ ︷︷ ︸
Working capital
investments

+ Divt︸︷︷︸
Cash

dividends

+ ∆Casht︸ ︷︷ ︸
Change in
cash holding

. (1)

Internally, the firm generates cash flows from its operations (CFt). Externally, it finances
through issuance of net debt (∆Dt) and net equity (pt∆Nt). Together they constitute a firm’s
financing (Financingt). Net equity issues are estimated as the product of stock price pt and the net
change in outstanding shares (∆Nt). A standard Flow Budget Constraint specifies that Financingt

must equalNeedst.

3.2.1 Aggregate data

We start with a review of the aggregate flow budget constraint for the U.S. corporate sector. Table 4
shows that in the aggregate firms could have easily financed their capital expenditures through
internal funds. Whilemuch of the aggregate output is devoted to undoing the impact of depreciation
and preparing for future output, the corporate sector produces enough that it could self-finance.

Although internal funds are enough to cover investments, they are not sufficient to meet the
aggregate Needs of firms. The deficit arises because firms also pay dividends and accumulate
financial assets. Since internal funds are not sufficient to meet Needs, firms finance the deficit
mainly through issues of net debt, which in the aggregate, are considerably larger than issues of
net equity. The large scale of debt issuing may support the pecking order emphasis on debt relative
to equity. Or it may reflect differences in contractual structure and issuance costs. Bonds typically
have a finite maturity, while equity has a potentially infinite horizon. So when bonds mature, firms
must refinance it if they wish to maintain that debt in their capital structure. If issuance costs
have a large fixed cost component, then firms will adjust their debt issues to fund deficits as they
refinance maturing debt.

Stylized Fact 4. Capital expenditures are close to but below internal funds at the aggregate level. The
financing needs net of internal funds are very close to net debt issues. Net equity issues are close to zero.

We next turn to an examination of the aggregate net issues and purchases of equity and bonds.
Table 5 shows that net equity issues as a percentage of lagged equity outstanding fluctuated between
-1.4% and +1.4% over the last seven decades. By contrast, net debt issuances as a percentage of
lagged debt outstanding fluctuated between 4% and 13%. Overall, much less equity is issued relative
to debt. In fact, since the 1980s, the net equity issuances by nonfinancial U.S. corporate businesses
have been negative, indicating that more equity has been repurchased than issued. By contrast,
more equity is issued than repurchased by the financial sector and foreign firms.
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Table 4:
Sources and uses of funds, USA 1945-2021

This table presents funds flow data for U.S. NonfarmNonfinancial Corporate Business. The value of
each flow item is calculated as a percentage of the replacement value of total assets and then averaged
over available years in each decade. Net debt issues include commercial paper, municipal securities
(i.e., industrial revenue bonds), corporate bonds, bank loans, mortgages, FDI intercompany debt,
and an increase in miscellaneous liabilities (including pension funds contributions and claims of
pension funds).

1945-49 1950s 1960s 1970s 1980s 1990s 2000s 2010+

Needs 8.2 12.0 10.6 9.8 9.3 9.5 7.7 8.7
Capital expenditures 5.1 5.3 6.3 6.2 5.7 5.9 4.8 5.0
+∆ Trade receivables 0.6 0.7 1.0 1.2 0.6 0.5 0.2 0.5
-∆ Trade payables 0.8 0.5 0.8 1.0 0.4 0.5 0.2 0.4
-∆ Tax payables -0.1 -0.1 -0.0 0.1 -0.0 0.0 -0.0 0.1
+ Net dividends and capital transfers 1.5 1.3 1.4 1.0 0.9 1.4 1.3 1.6
+ Acquisition of financial assets 0.4 0.6 0.7 1.6 2.1 2.1 2.1 1.7
+ Discrepancy 1.2 4.5 2.0 0.9 0.4 0.0 -0.5 0.3

Financing 8.2 12.0 10.6 9.8 9.3 9.5 7.7 8.7
Internal funds 6.1 6.6 7.8 6.7 6.4 7.0 6.3 7.1
Profit Before Tax 7.5 6.4 6.0 4.9 3.0 3.1 2.9 3.5
- Taxes on corporate income 2.7 3.0 2.5 1.8 1.0 1.1 0.7 0.7
+ Inventory valuation adjustment -0.8 -0.1 -0.1 -0.6 -0.2 -0.0 -0.1 -0.1
+ Capital consumption allowance 2.1 3.2 4.2 3.9 4.3 4.6 3.7 3.8
+ Foreign earnings retained abroad 0.1 0.1 0.1 0.3 0.3 0.4 0.5 0.4

Net debt issues 1.8 5.1 2.7 2.8 3.4 2.4 1.7 2.1
Net equity issues 0.3 0.3 0.1 0.4 -0.4 0.0 -0.2 -0.4

Components of Net debt issues
Commercial paper 0.0 0.0 0.0 0.1 0.1 0.1 -0.1 0.0
Industrial revenue bonds 0.0 0.0 0.0 0.1 0.1 0.0 0.1 0.0
Corporate bonds 0.7 0.7 0.7 0.8 0.8 0.9 0.4 0.8
Depository institution loans 0.4 0.3 0.6 0.5 0.5 0.2 -0.1 0.2
Other loans and advances -0.0 0.1 0.2 0.3 0.4 0.1 0.2 0.2
Mortgages issued 0.2 0.2 0.2 0.4 0.1 -0.0 0.2 0.0
Intercompany debt -0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0
∆ Pension liabilities 0.4 3.9 1.0 0.7 1.2 1.0 0.9 0.9

Households have often been net sellers of equity as they increasingly hold intermediated equity,
including mutual funds. As a result, mutual funds have been the dominant net purchasers of
corporate equity. Foreign residents, too, buy U.S. corporate equity. For a perspective on foreign
purchases of U.S. equity, it is helpful to return to Table 1, where we observe a large and growing
volume of foreign investment abroad by the U.S. corporate sector. Many large and important U.S.
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Table 5:
Flows of securities, USA 1945-2021

This table presents aggregate net issues andpurchases of corporate and foreignbonds and corporate
equities, scaled by lagged bonds and equity outstanding, respectively, and reported as percentages.
For example, during 1945-49, non-financial corporate businesses issued corporate and foreign
bonds that were, on average, 8.9% of all corporate and foreign bonds outstanding at the beginning
of the period. Bonds and equity issues by the rest of the world reflect net foreign bond purchases
and equity issues by U.S. residents (including American Depository Receipts). Similarly, bond and
equity purchases by the rest of the world reflect net purchases of U.S. issues by foreign residents.

1945-49 1950s 1960s 1970s 1980s 1990s 2000s 2010+
Total equity issuance

Total equity outstanding 0.9 0.9 0.3 1.4 -1.4 0.5 0.3 0.2

Equity issued by
Nonfin. corporate business 0.7 0.8 0.2 0.6 -2.3 -0.6 -1.0 -1.1
Financial sector 0.2 0.1 0.1 0.8 0.7 0.3 0.8 0.8
Rest of the world 0.0 -0.0 0.0 -0.0 0.1 0.8 0.5 0.5

Equity purchased by
Household sector 0.6 -0.0 -1.7 -0.5 -3.7 -1.7 -1.2 0.2
Government 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0
Banking institutions -0.0 0.0 0.0 0.0 0.0 -0.0 0.0 -0.0
Insurance companies 0.2 0.1 0.2 0.4 0.2 0.1 0.0 0.0
Pension/retirement funds 0.0 0.6 1.4 1.2 1.2 -0.1 0.1 -0.4
Mutual funds and ETFs 0.2 0.2 0.2 -0.2 0.4 1.5 1.0 0.5
Others 0.0 -0.0 0.0 -0.0 0.0 0.0 0.1 -0.0
Rest of the world -0.1 0.1 0.1 0.2 0.3 0.1 0.6 0.1

Total bond issuance
Total bonds outstanding 9.6 8.6 8.2 10.6 13.3 11.0 8.2 3.7

Bonds issued by
Nonfin. corporate business 8.9 7.2 6.1 7.0 7.7 4.5 1.7 2.4
Financial sector 0.7 1.0 1.4 2.5 4.8 5.0 5.6 0.0
Rest of the world -0.0 0.4 0.7 1.1 0.7 1.5 0.9 1.2

Bonds purchased by
Household sector -1.9 0.3 1.0 2.1 0.9 1.2 0.4 -0.6
Government 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.0
Banking institutions 0.8 0.1 0.3 0.9 1.9 0.4 0.9 0.1
Insurance companies 9.8 4.6 2.7 3.7 4.5 2.9 1.4 1.3
Pension/retirement funds 0.9 3.2 3.4 3.0 2.0 1.3 -0.0 0.4
Mutual funds and ETFs 0.1 0.3 0.3 0.2 0.7 1.9 0.9 1.5
Others 0.0 0.0 0.1 0.1 0.7 1.2 1.1 -0.3
Rest of the world -0.2 0.1 0.4 0.6 2.4 1.8 3.3 1.3
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firms have substantial operations outside the U.S., and they hold significant amounts of cash abroad
due to the tax penalties triggered by bringing the money back into the U.S. That has resulted in
controversies as some firms have dealt with the tax issue by re-registering as non-U.S. firms.

As a fraction of lagged bonds outstanding, net issuances have declined from about 9% in the
1940s to about 2.4% in the 2010s. The financial sector now issues bonds roughly equal to the volume
of nonfinancial corporations. Insurance firms, mutual funds, ETFs, and foreign residents are the
primary purchasers of corporate bonds issued in the U.S.

Stylized Fact 5. In the late 1940s, most corporate bonds were issued by nonfinancial corporations. In
the 2000s volume of corporate bond issues by financial firms was roughly equal to the volume issued by
nonfinancial corporations.

3.2.2 Public firms

Do cash flow budgets of publicly-traded U.S. firms in the S&P Compustat database differ from the
aggregate flows reported above? We describe the construction of the cash flow items based on
Compustat data in Appendix A.

In Table 6 we note that capital expenditures, a significant driver of firms’ use of funds, have
not changed appreciably over the decades. But investments in working capital have declined from
about 3.6% of lagged assets in the 1970s to about 0.7% in the 2010s. Cash dividends as a percent of
lagged assets are roughly comparable over time. By contrast, cash accumulation has substantially
increased over time, with changes in cash increasing from 0.1% of assets in the 1970s to about 3.8%
in the 2010s. In short, substantial improvements in working capital investments are matched by
increases in cash accumulation, leaving the need for funds at roughly the same level as it was 50
years ago – theNeeds average between 14% and 18% of lagged assets. Next, we examine how the
needs are financed.

The average firmwas highly profitable in the 1970s, with internal funds about 12.7% of lagged as-
sets and investments in real assets, about 10.6% of lagged assets. In fact, internal funds contributed
to a significant fraction of the firm’s needs in the 1970s and the small deficit that resulted was
financed primarily through debt issues. By contrast, during the 2010s, the average firm had internal
funds that were about 0.5% of lagged assets, while total needs averaged about 15.1%. Thus, internal
funds contributed almost nothing toward financing needs and the resulting deficit is financed
through both debt and equity, with equity contributing a more significant fraction toward meeting
the firm’s financing needs.

Contrast this with the aggregate evidence for U.S. corporate businesses reported in Table 4
where debt finances much of the deficit and equity issues are relatively minor. The aggregate
evidence puts more weight on larger firms. The equally-weighted averages in columns (1) to (5)
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Table 6:
Sources and uses of funds by public firms, USA 1971-2020

The table reports average cash flow budget constraints of U.S. publicly-traded firms with assets
of at least $1 million. The data are from Compustat. The sample excludes firms in regulated
industries, financial services firms, government entities, and nonclassifiable establishments. All
cash flow items are weighted by beginning-of-period assets. Columns (1) to (5) report equally-
weighted averages for the last five decades. Column (6) reports the equally-weighted averages for
the entire sample period. Column (7) reports the value-weighted averages where the observations
are value-weighted by assets annually and then averaged across the years.

By decades: Equal-weighted All years

1971- 1980- 1990- 2000- 2010- Equal- Value-
1979 1989 1999 2009 2020 weighted weighted
(1) (2) (3) (4) (5) (6) (7)

N 24,861 36,976 45,714 41,525 28,820 177,896 177,896

Cash Flow Budget (fraction of beginning assets)

Investments (Inv) 0.106 0.139 0.131 0.095 0.091 0.115 0.112
∆ working capital (∆WorkCap) 0.036 0.025 0.022 0.004 0.007 0.018 0.009
Cash dividends (Div) 0.015 0.012 0.008 0.008 0.015 0.011 0.022
Change in cash (∆Cash) 0.001 0.003 0.019 0.030 0.038 0.019 0.007

Needs (Needs) 0.159 0.179 0.181 0.137 0.151 0.162 0.149

Internal cash flow (CF) 0.127 0.097 0.044 0.008 0.005 0.052 0.125
Debt issue (DI) 0.067 0.107 0.159 0.140 0.166 0.132 0.102
Debt repayment (DR) 0.043 0.070 0.114 0.106 0.121 0.094 0.072

Net debt issues (∆D) 0.024 0.037 0.045 0.034 0.045 0.038 0.029
Equity issue (EI) 0.013 0.054 0.104 0.111 0.122 0.086 0.015
Equity repurchase (ER) 0.005 0.009 0.012 0.017 0.021 0.013 0.020

Net equity issues (p∆N) 0.008 0.045 0.092 0.095 0.100 0.073 -0.005

Financing 0.159 0.179 0.181 0.137 0.151 0.162 0.149

of Table 6 reflect the financing decisions of small firms since there are many more small firms
than large firms. Hence, in columns (6) and (7) of Table 6, we present both equally-weighted and
value-weighted averages for all years. The equally-weighted average for all years shows that firms
cover their financing deficits by issuing debt and equity, with more equity than debt. However,
column (7), which presents value-weighted averages, shows that the deficit is financed primarily
through debt issues; net equity issues are negative (-0.5% of lagged assets). The differences between
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the two weighting schemes reflect size differences. Small firms rely on debt and equity to finance
their large deficits because of a lack of profitability. Equity is a major component of external
financing for small firms. Value-weighting observations focus on larger firms. And large firms
primarily issue debt to meet any shortfalls.

4 Methodology issues

If we are to interpret the evidence correctly, it is important to understanding key methodological
aspects. This section reviews regression-based approaches. Section 7 reviews the structural models
to as they are motivated differently and raise somewhat distinct issues.

Many formal theories of leverage exist. How do we determine which of the existing theories
provide a reasonable basis for thinking about real-world leverage? The early studies adopted
various statistical methods, including correlations, ANOVA, LISREL, and often OLS regressions.
Much of the evidence came from leverage regressions (Bradley et al., 1984; Rajan and Zingales,
1995; Frank and Goyal, 2009; Mitton, 2022). The standard techniques are essentially linear and often
do not match the nonlinear and state-dependent structure implied by specific theories (Bradley
et al., 1984; Titman and Wessels, 1988). Hence, the estimations are commonly interpreted as
approximations, not as offering fundamental parameters as in structural studies. The regressions
determine the statistically important factors using proxy variables so that the literature can focus
on empirically important theories. Most papers describe how each factor might be plausibly
interpreted as reflecting one or more theories without asserting a one-to-one connection between
the factor and a theory. Early studies used a fluctuating set of feasible factors, which led Frank and
Goyal (2009) to make a systematic attempt to determine which factors are empirically robust.

A traditional leverage regression can be written as yit = α+ β′xit−1 + uit, where yit is leverage,
i is a firm, t is time, xit−1 is a vector of factors, α and β are the set of parameters to be estimated,
and uit is the error term. The data is a panel where we observe many firms on multiple dates,
with regression coefficients usually estimated as a pooled OLS regression. In the panel, firms
enter and exit, probably not independent of firm performance and hence leverage. Omitting firms
with incomplete records biases samples toward firms that survived, which can seriously affect our
inferences. For more discussion of exit, see Section 5.3.

The factors in xit−1 might include macrofactors, industry, and firm characteristics. The firm
characteristics are likely endogenous and selected simultaneously with leverage. The standard
practice is to lag the factors by one period so that they are at least predetermined. As firm attributes
are often highly autocorrelated, lagging is unlikely to solve the problem entirely. Another standard
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practice is to include firm- and year fixed effects to mitigate the effect of unobservable factors. We
can now write a standard two-way fixed effects regression as,

yit = α+ β′xit−1 + αi + αt + uit. (2)

Howdoes this differ frompooledOLS? In equation 2,αi is a firmfixed effect, which removes time-
invariant additive firm differences. αt is a year-fixed effect, which removes firm invariant additive
time differences. Many standard textbooks explain the panel regression structure (Wooldridge,
2010; Cameron and Trivedi, 2022).

4.1 Leverage definition

LetDebt and Equity represent the value of debt and equity, respectively. Commonly papers define
leverage as Debt

Debt+Equity , the fraction of firm total value that is debt. Some papers instead define
leverage as Debt

Equity . Other adjustments occasionally result in the inclusion or exclusion of short-
term debt, leases, trade credit, non-financial debts, and other contingent debts due to contractual
obligations (Mitton, 2022). Many researchers focus on total debt (i.e., the sum of short-term and
long-term debt). Others instead focus on long-term debt because, in their view, the frictions they
are interested in matter more in the long run. Focusing on long-term debt, Heider and Ljungqvist
(2015) argue that short-term debt mainly finances working capital, and therefore does not respond
to changes in tax benefits or credit supply, which was the focus of their paper. Depending on the
ideas being tested, one might view any of these adjustments as reasonable. Or, from another point
of view, they might be considered misleading. Fundamentally it depends on the theory that a given
study intends to test.

Leverage can be estimated using the book or market value of claims. Book leverage, which
relies on book debt and equity, reflects what the firm paid to acquire the assets after adjusting
for depreciation. As it is accounting based, it is backward-looking. By contrast, market leverage
reflects the financial markets’ value of the firm’s debt and equity. In practice due to data constraints,
we often usemarket value of equity but only a book value for debt so some papers refer to it as quasi-
market leverage. As financial markets are forward-looking ‘discounting machines,’ it is natural
to interpret market leverage as forward-looking (Barclay et al., 2006). Despite the potentially big
conceptual difference, they are often highly correlated in practice.

Which should we use? Opinions differ. According to Ivo Welch, book leverage is based on an
accounting fiction - book equity is a plug number, so only market leverage makes any sense (Welch,
2004). According to Stewart Myers, financial markets are highly volatile, so that no sensible CEO
would pay much attention to the day-to-day fluctuations of market leverage. They should worry
about book leverage.
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The debate over the relative merits of book and market leverage is odd. Both are familiar.
Neither is fundamentally justified by standard theory. It is common to write models in which
the firmmaximizes the expected NPV of dividends. In such a model, it is unlikely that the firm’s
decisions will be equivalent to maximizing either of the two leverage ratios (Chen and Frank,
2022a).

The leverage ratio is a ratio of endogenous variables, which can make it an awkward object to
interpret. Consider some exogenous factor xt, say a positive productivity shock. Youmight theorize
that it will positively impact debt because the firm borrows more to invest. Does one predict a
positive impact on the leverage ratio? It is not obvious. The same shock might also have a positive
effect on equity. The market might view the productivity shock as surprisingly good news. The
impact on the leverage ratio is not just the effect on debt. If the impact on debt is more significant,
leverage will increase. And, if the effect on equity is more significant, leverage will decline. It
depends on the details. To avoid misinterpretations it is important to realize that many factors
affect a firm’s debt and equity, not just one of them. It is important to clarify the extent to which
a given factor is associated with a change in debt, a change in equity, or both. In the literature,
it is surprisingly common to interpret leverage ratios as just debt measures, leading to potential
misinterpretation of the evidence.

If leverage ratios have drawbacks, the obvious next question is: why are they still commonly
used? We can offer several reasons. First, the standard leverage ratio directly answers a rather
natural question: “what fraction of firm value is debt-financed?” That seems worth knowing.
Second, we use leverage ratios for historical reasons as we have been using them for years in
research and teaching. They are prominent in standard finance textbooks. They are familiar. Third,
is convenience. Firms are highly heterogeneous, especially concerning the size. The leverage ratio
seemingly provides a quick and ready adjustment for firm size. Fourth, is units. Due to inflation,
the value of anything measured in dollars will change over time, even if the real activities are not
changed. In a leverage ratio, the numerator and the denominator are measured in dollars, so the
units cancel. That gives us one less thing to worry about. Finally, referees and editors are unlikely
to complain too much since leverage ratios have long been in common use.

Some researchers advocate the use of interest coverage ratio as an alternative to a leverage ratio.
One could use Debt

EBITDA or Interest due
EBITDA , as suggested by Graham (2022) and Welch (2004) respectively.

Graham (2022) points out that Debt
EBITDA is an approximate answer to the question of “howmany years

of cash flow is needed to pay off the debt?” That seems like a reasonable question. Practitioners use
such ratios, along with other ratios, to answer various questions (Graham and Harvey, 2001). Then,
why do we not see more extensive use of interest coverage ratios in the capital structure literature?
Partly, that is due to themerits of a leverage ratio as given above. Partly, it is due to the drawbacks of
the alternatives. Corporate earnings fluctuate much more than firm value. Firms sometimes have
negative earnings and it is not nice to interpret a negative Debt

EBITDA ratio. Even worse, if EBITDA
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is close to zero Debt
EBITDA can become extremely large. Near zero, small variations in EBITDA

produces ratio values that are numerically far apart. Seemingly closely related accounting ratios
can then be numerically very different from each other. Empirical capital structure work using
that approach can generate results that are not robust. So empirical work using EBITDA-type
ratios is certainly possible, but it has not been popular in the capital structure literature.

It is important to recognize the evolvingmotivation for running a leverage regression. Originally
the regression estimates were intended to provide reliable descriptive statistics about capital
structure and plausible factors (Titman and Wessels, 1988; Rajan and Zingales, 1995; Frank and
Goyal, 2009). However, a simple data description was not the intention. Researchers want to
interpret and explain. Why would we be running a leverage regression if we did not care about the
underlying meaning? Once we acknowledge that, we see the need to connect the empirical work to
the underlying theory and a causal structure. Over time, we have started to pay more attention
to a range of econometric issues and how they might affect inference (Petersen, 2009; Roberts
and Whited, 2013; Gormley and Matsa, 2014). Despite the growing econometric sophistication,
there has not been a corresponding improvement in the theoretical foundation to justify running a
leverage regression. Significant econometric methodological debates exist about the appropriate
model specifications and coefficient interpretations. The literature on causality and identification
has gradually taught us how to ask for more, even without a fully specified dynamic structural
model. We discuss some pertinent aspects of that literature next.

4.2 Internal validity

A study is internally valid if the estimated model accurately reflects the data generating process
for the data sample and characterizes cause and effect for the data being studied. Of course, when
we have real-world observational data, we never actually know the true data-generating process,
which is something we hope to learn about.

While leverage regressions estimate coefficients that describe the data, we do not know if the
coefficients reflect a causal structure or merely a linear representation of a deeper causal structure
with a different true structure. They may not be internally valid in the sense of cause and effect.
Claims of improved internal validity are central to the influence of the Rubin causal model (Imbens
and Rubin, 2015) and the ‘credibility revolution’ (Angrist and Pischke, 2008, 2010). The credibility
revolution reflects improved econometric methods (Abadie and Cattaneo, 2018). But it also reflects
particularly bold and influential rhetoric (Angrist and Pischke, 2008, 2010; Imbens, 2010). That
rhetoric strikes even some Nobel Prize-winning economists as excessive (Deaton, 2010; Heckman
and Pinto, 2022), leading to controversy.

Recall the foundations of the Rubin causal approach as in Imbens and Rubin (2015). We have a
set of firms we are interested in i = 1, ..., F . For simplicity, focus on the binary case in which a
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firm is either untreated (Ti = 0) or treated (Ti = 1); so Ti ∈ {0, 1} for all i. In corporate finance
applications, the treatment is often some change in law or in a court interpretation of what a law
means. For each firm i, there is an outcome Yi(0) or Yi(1).

For firm i we can define a causal effect as Yi(1) − Yi(0). Can we estimate the causal effect?
Consider the data. For any firm i we actually observe Y obs

i ,

Y obs
i =

{
Yi(0) if Ti = 0

Yi(1) if Ti = 1
(3)

However, for each firm i, we also have missing data Y mis
i ,

Y mis
i =

{
Yi(1) if Ti = 0

Yi(0) if Ti = 1
(4)

The problem is obvious. Consider a firm j that in reality was not treated. We cannot see the
outcome for that specific firm j if it had been treated. Consider a firm k that in reality was treated.
We cannot see the outcome for that specific firm k if it had not been treated. In each case, we do
not observe what would have happened to firm otherwise – the counterfactual event. So it is not
possible to compute Yi(1) − Yi(0) for any firm i. The data shows that Yi(1) if T = 1 and Yi(0) if
T = 0. But at the firm level, the causal effect of the treatment, Yi(1) − Yi(0), depends on both
the observable and the missing data. This missing data problem has been called the fundamental
problem of causal inference.

To go further, we must make reasonable assumptions to compensate for the missing data. The
first step is to give up on estimating causality at the individual firm level. Instead, we look for
an average over a set of firms. For example, we might just take an average outcome for all the
treated firms, and compare it to an average outcome for all the untreated firms. Is it reasonable
to take such averages? We need a set of assumptions so that these averages make sense. We can
list important ways things might go wrong and then assume those problems do not apply. Each of
those assumptions may or may not be reasonable in any specific setting and may therefore be a
source of debate.

Suppose that firms were individually allocated to treatment or not, by a true random number
generator. Then both the treated and the untreated would reflect random draws from the same
population. Each sample provides evidence for the missing values of the other group of firms. In
that context the comparison seems very reasonable and the main concerns remaining would be
sample size and perhaps external validity. This helps explain why randomized experiments are
sometimes called the gold standard for causal studies. In corporate finance applications this kind
of randomization is not normally available. We need something else.
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The first assumption is called the Stable Unit Treatment Value Assumption (SUTVA), which
rules out interaction effects between firms and relevant hidden variables that differ across firms. It
means that the potential outcomes for a particular firm are not affected by the treatment given to
other firms, and the same treatment is applied to all firms.

The second assumption rules out expectation effects. In reality, people andfirmsmake decisions
based on their expectations. Even in a randomized experiment, expectations can cause a problem
depending on how those expectations relate to the treatment being studied. Suppose people
expected and prepared for treatment A, but treatment B is imposed. That can be very different
from what might happen if no new treatment is anticipated and treatment B is imposed. Neither
randomization nor matching may adequately control those differences in expectations (Hennessy
and Strebulaev, 2020). Knowledge of context is needed to decide whether ruling out expectation
effects is reasonable. In some cases, observable variables may help us to control for implicit
differences in expectations across firms.5

The third assumption is that firms do what they are supposed to. A firm is treated if and only if
that firm is supposed to get treated. Furthermore, the firm does not misreport the treatment status.
In some contexts, firms might attempt to avoid treatment if it seems costly or to acquire treatment
if it looks profitable. Some firms might choose to avoid treatment no matter what, while others
might always get treated regardless of whether they were supposed to or not. If many firms act like
that, we may seriously misinterpret the average effect of the treatment on the population (Deaton,
2010; Imbens, 2010).

A fourth assumption is called parallel trends. It means that in the absence of the treatment,
the firms would have moved in the same way in the future. Without this, we do not know if the
different actions after treatment were due to the treatment or if the firms would have behaved
differently even without treatment. In applied papers, this assumption often gets more attention
than the other assumptions.

With these assumptions in place, we take an average over the firms, denoted E for expectation.
That gives us an average treatment effect (ATE) as

ATE = E(Y |T = 1)− E(Y |T = 0). (5)
5A famous version of the expectation problem is a concern specifically for actual social experiments. It is called

the “Hawthorne effect” after industrial experiments at Hawthorne Works in the 1920s and early 1930s. When people
know that they are being treated in an experiment, their actions might not be the same as they would be if the same
treatment is applied in a non-experimental setting. For example, suppose there is a randomly selected test group of
people who are provided with high-quality free lunches at work. The firm wants to see if that will improve productivity
in the afternoon. Those being tested might be aware of this. If they hope to have the new lunches made a permanent
feature, they may work unusually diligently during the experiment. So the free lunch policy works in the experiment.
But if the firm implements the free lunch policy for everyone as a new normal, the extra effort effect may be missing.
The experimental results may not be externally valid.
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We can compute the ATE by comparing the average values of the two groups. The average is for
the target population of firms. Under standard assumptions, the ATE is the difference in average
outcomes if we move all firms from being not treated T = 0 to being treated T = 1. It is also
possible to study other forms of conditioning beyond just the treatment status.

How exactly we estimate these treatment effects depends on the setting and the nature of the
available data. An important aspect is whether the treatment is exogenous. If it is endogenous
commonly an instrument is used to take care of the problem. Popular causal methods include:
difference-in-differences (Abadie and Cattaneo, 2018; de Chaisemartin and d’Haultfoeuille, 2022),
instrumental variables (Cameron and Trivedi, 2022), regression discontinuity methods (Cattaneo
and Titiunik, 2022), Bartik instruments (Goldsmith-Pinkham et al., 2020) and more. Some methods
can weaken the above assumptions by dropping parallel trends (Roth et al., 2022) or allowing for
interaction effects (Sävje et al., 2021). In corporate finance, natural experiments studied using
difference-in-differences have been particularly important. Causal methods are widely used, but
they are also criticized at times. The main concerns are about 1) the interpretation of the estimates
in light of the structure, 2) the effects on research questions as scholars adjust their research to use
these methods, and 3) the generalizability of results to new settings.

The assumptions underlying the causal approaches are statistical, and as stressed by Berry and
Haile (2021) they commonly do not easily match a market equilibrium with supply equals demand.
So the economic interpretations of the estimated causal parameters may not be clear. Some papers
seem unaware of this concern, so the estimated coefficients are interpreted as saying something
related to but distinct from what is economically justified.

Widely available software such as Stata and Rmakes implementingmany standard Rubin causal
methods easy. That is wonderful when the method matches scholarly needs. However, it may
induce some scholars to adopt a method that is easy to implement in the software instead of using
a method that more reasonably reflects the true problem. Similarly, some people appear to do
research by looking for a setting in which randomization, a natural experiment, or an instrumental
variable is available. Then they choose a question to which the method can be applied. The danger
is we may end up with precise answers to minor finance questions rather than evidence on more
important finance issues for which the seemingly clean methods do not apply. This concern is
widely recognized (Deaton, 2010; Imbens, 2010) and the effect it has had on finance research may
not be entirely fanciful (Zantout et al., 2022).

The causal methods have focused heavily on internal validity (Imbens, 2010). But if we are
going to offer policy advice to firms or governments we need to be able to explain why we expect
the advice to work well. Working well means working in a new setting, i.e., external validity. An
explanation of ‘why’ requires clarity about the economicmechanism, which is usuallymore explicit
in structural studies than in causal studies.
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The Rubin causal approach and structural econometrics differ in the assumptions typically
adopted and have differing strengths. Both encourage greater clarity than simple descriptive
regressions. Both approaches are pretty clear about the assumptions and how they produce
interpretations of the data. Both approaches have provided the capital structure literature with
valuable results.

4.3 External validity

A study is externally valid if a model estimated on one data set accurately reflects the data generat-
ing process for a different data set. That is, the estimates from the first sample correctly characterize
cause and effect for the second sample of data. We test for external validity by examining predictive
performance. Since there are alternative methods to test predictions, there are also various tests
for external validity. As with internal validity, interpretation must remain cautious as we do not
really know the true data generating process.

External validity is a particular worry for descriptive methods since many things can change.
The estimated structure is typically chosen for its simplicity, not its fidelity to the underlying
economic structure. Suppose the estimated equations do not reflect the data’s true structure. In
that case, there is no assurance of continuity in new data, which would be of particular concern
if we are interested in what will happen outside the support of the original data. In a successful
structural model, the estimated equations should persist in new data and offer insight into how the
system will react to policies or events that never happened in the original data.

External validity is a dominant concern in the econometric forecasting literature (Diebold and
Mariano, 2002; Elliott and Timmermann, 2008). The whole point of forecasting is to construct a
good guess of what will happen in as yet unseen data. Attempting to develop methods to beat the
stock market predates all academic finance. Both picking stocks and picking managers who might
be able to pick stocks have generated a large literature. Recognition of how hard it is to accomplish
both of these tasks has played a major role in the development of the Efficient Market Hypothesis
(Fama, 1970; Campbell et al., 1997; Harvey, 2017). Concerns about over-fitting in-sample resulting
in poor external validity have been well-recognized in finance for many decades.

External validity is also central to the more recent machine learning literature (Hastie et al.,
2009). This is likely to help popularize pseudo-external validity methods, such as dividing the
original data into training and testing subsamples or using cross-validation subsets of the data.
Hold-out samples have been used occasionally in past capital structure studies (Frank and Goyal,
2003, 2009), but they are not yet widely used in corporate finance. Due to the growing influence of
machine learning, we expect to see greater use of these methods in corporate finance.

There are several reasons why an estimate may not satisfy external validity. For example
consider testing on firms in a different country. First, the populations of firms might differ. For
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instance, we know that firms in the U.S. differ from those in Japan or France. Thus, differences in
the populations being studied couldmatter. Second, our variables aremeasured locally by different
accountants and regulators. The empirical measures stand in for many things - not just the name
we give to them. Those things might differ from one country to another. For instance, suppose we
use the top marginal firm tax rate as a variable to stand in for the tax code. Even if two countries
have the same 25% rate, the rest of the tax codes could be quite different. Third, the assumption of
SUTVA is never precisely valid. The lack of independence across firmsmight differ across countries
due to unmeasured aspects of the country. After all, countries differ from each other in many ways.
So even if an estimate is internally valid, it may not be externally valid. If an estimate is externally
valid, in the sense of making out-of-sample predictions, that can be viewed as a type of robustness.

Traditional leverage regressions can be tested for external validity by looking at years after the
original estimates or by looking at data from other countries, see Tables 8 and 11. In finance, we
often see over-fitting in-sample resulting in poor out-of-sample performance. The internal and
external validity of leverage regressions stands in curious contrast to that. They violate natural
exogeneity conditions and seem unlikely to be internally valid reflections of cause and effect. We
might say that they are ‘not credible.’ Yet the standard factors seem to perform relatively well on
external data, which is how we usually evaluate external validity.

4.4 Natural experiments

Natural experiments have long been used in corporate finance. Originally the dividing line between
primarily descriptive economic history and what we now recognize as a natural experiment was
blurry. The idea of explicitly controlling for treatment by comparing affected firms to a comparison
set that is not affected has become extremely popular in corporate finance in the past couple of
decades. Baker et al. (2022) reports that 431 difference-in-difference (DiD) papers were published
in the top 5 finance journals from 2000-2019. While many of these papers have evidence about
capital structure, we can only mention a limited number of them due to space limitations.

The DiD methods are widely used, and their appeal lies in providing compelling evidence
with straightforward econometric techniques by making obvious comparisons. However, some
subtleties exist when unbalanced panels of heterogeneous firms with staggered treatments are
studied (Goodman-Bacon, 2021; Baker et al., 2022). It is easy to make seemingly obvious but
inappropriate comparisons. Recognition of the subtleties associated with firm heterogeneity and
staggered treatment effects is very recent. As wewrite, those econometric lessons are in the process
of being rapidly absorbed by the corporate finance literature.

For concreteness, consider Garvey and Hanka (1999), who study the effect of second-generation
state-level anti-takeover laws on corporate leverage from 1987 to 1990. Their results show that firms
reduce debt when they are better protected from takeovers by the second-generation state-level
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anti-takeover laws. High debt is thought to protect managers bymaking unwanted takeovers harder.
So when the law changed to better protected themanagers, high debt became less necessary. Firms
reacted by reducing debt. The interpretation is that managers prefer low debt since it makes life
easier for them. This is a lovely natural experiment that seems to indicate the importance of agency
conflicts for capital structure.

These laws were actually introduced over at least the years from 1982 to 2013. The laws have
generated many subsequent papers in top journals, examining a range of firm decisions. The main
laws involve control of share acquisitions, business combinations, fair price laws, directors’ duties,
and poison pills. Overall, 43 states adopted 153 of these laws including 33 states that have business
combination laws changed. Karpoff and Wittry (2018) reexamined several studies using these
anti-takeover laws as a treatment. They show that there is an unavoidable complexity, resulting
from other state legislation, pre-existing firm takeover defenses, and the fact that the laws were not
exogenous for many firms. These practical concerns affect inferences in these papers much more
than generally understood. This is an example of the importance of having a deep knowledge of the
institutions, context, and plausible omitted confounding factors. Without that, use of high-quality
econometric methods can easily produce naively mistaken inferences despite the sophistication of
the econometric methods.

What are these econometric concerns? There are several. Start with the basic DiD setup. There
are two time periods. In period one, no firms are treated. At the start of period two, some firms get
treated, and other firms are not treated. We want to compare these groups of firms to determine
the treatment’s causal effect. To do that, we hopefully make reasonable assumptions. First, had
there been no treatment, the firms would have followed parallel trends. Second, no expected
effects affected what happened in period 1. Third, no non-compliance concerns exist, such as firms
evading treatment or misreporting their status. Fourth, the treatment effect is constant between
groups and over time (de Chaisemartin and d’Haultfoeuille, 2022). The data provides us with many
independent clusters of treated and untreated firms. In this setting, the ATT can be estimated using
TWFE. The regression is consistent, and the standard errors are asymptotically valid (Roth et al.,
2022).

The problems emerge when the assumptions are not met, and researchers attempt to apply the
framework nonetheless. That is a very reasonable thing to want to do. But it turns out that there
are challenges. Two issues loom particularly large. First, usually, the data has more than two time
periods, and we have an unbalanced panel of firms. Second, the firms are heterogeneous, so they
might not have been on parallel trends; perhaps for some of the reasons discussed in Karpoff and
Wittry (2018).

How do we treat the added time periods when there are more than two time periods? Start
with a simple case. Suppose that for each treated firm, we have ten time periods, five before
treatment and five after. For each untreated firm, we also have ten time periods. How do we use
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the data? Originally it was common to use the data on each firm as if it offered ten independent
observations. However, we know that firm data is usually autocorrelated. We do not have ten
independent observations per firm. Using them as if they were ten independent observations, we
are pretending to have more information about the treatment than we really do. Bertrand et al.
(2004) points out the importance of adequately addressing autocorrelation.

For many applications, some firms are treated on different dates than others. This is called a
staggered treatment. Baker et al. (2022) studies the importance of staggered treatments applied to
banking deregulation (staggered across states) and for reforms to corporate boards of directors
(staggered across countries). How do we pool things when there are staggered adoption dates? It
was common to pool the treatments. But treatment might have a long-lived impact. In a long panel,
a firmmight show up as a treated firm on one date but as a control firm on a different date when
another firm is treated. That is now called a forbidden comparison, and it is avoided.

The standard TWFE estimation assumes parallel trends. But should that be parallel in levels? In
logs? In first differences? These ostensibly innocuous choices can matter for the inferences (Roth
et al., 2022). We never really know whether the firms would have had parallel trends in the future,
as is being assumed. So usually, we look several years before the treatment to see if it seems like a
reasonable description of the recent past. It is common to examine a range of characteristics of the
treated and untreated to see if they have similar values. It is common to plot some historical values
of firm characteristics before the treatments to see if the groups ‘seem to be moving together.’

These challenges should not be interpreted to mean that DiD studies and natural experiments
ought to be avoided. Rather they mean that care with econometric methods and contextual
knowledge are both needed. A range of methods have been developed (de Chaisemartin and
d’Haultfoeuille, 2022; Roth et al., 2022), and reviewing all of them is far beyond our scope. An
appealing approach is due to Callaway and Sant’Anna (2021). They estimate cohort/time-specific
treatment effects while being careful to avoid inappropriate comparisons. They assume that there
are no anticipation effects and that the parallel trend holds. They create distinct groups of not-
yet-treated, last-treated, and never-treated as control groups. They identify the ATT at date t for
a cohort of firms first treated at date g by making a comparison of the expected change for the
cohort g between dates g − 1 and t, to the control group, that is, the firms that are not yet treated
as of period t. A successful DiD does require thought and a good understanding of the real-world
context to ensure appropriate comparisons are taking place. But the actual implementation in R or
Stata is often just an application of an available library; for a list see Roth et al. (2022).

Most of the natural experiment papers in corporate finance adopt the Rubin causal framework.
It looks pretty natural. Do structural econometricians ignore the opportunities for DiD studies in
corporate finance? To a surprisingly large extent, the answer is ‘yes.’ Structural papers often do
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policy counterfactuals, but they tend not to focus on natural experiments.6 Natural experiments
are commonly studied using DiD and TWFE rather than structural models. However, that is not the
only feasible approach. It is also possible to start with a structural model and determine some key
empirical implications with and without treatment. Then we can see whether those implications
are true in the data rather than doing a full-scale structural estimation. Take, for example, Sraer
and Thesmar (2022) who offer amethodology to quantify the extent of misallocation, and apply it to
the French banking deregulation episode. Their general strategy suggests a range of opportunities
to combine aspects of model structures with natural experiment settings without requiring a fully
estimated structural model.

4.5 Firm heterogeneity

Firm heterogeneity is obvious, and it affects many aspects of firms. Firm heterogeneity may
be a nuisance problem that we need to control. Or, the heterogeneity may be what we hope to
understand and interpret. When we wish to control for heterogeneity, it is common to use firm
fixed effects and some form of clustering to get the standard errors right. But whenwe are primarily
interested in the heterogeneity of outcomes, we use various methods to evaluate different groups
of firms. We then try to interpret the differences among the groups of firms.

In natural experiment studies, it is common to start with a conjecture that a particular force
(the treatment) is responsible for the observed heterogeneity of outcomes. Then we attempt to
provide evidence to substantiate that the treatment is genuinely responsible. Firm heterogeneity
can matter for DiD studies (de Chaisemartin and d’Haultfoeuille, 2020, 2022; Roth et al., 2022).
Suppose that a theory we are considering predicts a positive coefficient on some variable. But the
true data generating process actually has some firms affected positively while others are affected
negatively. Then what exactly does a pooled coefficient for all firms or an ‘average treatment effect’
mean? How do we weigh the firms? Equally, by value, by some other measure of importance? We
cannot directly observe the data generating process, so we inevitably make assumptions about it.
How we do that will determine what we think the data is teaching us. Frank and Shen (2019) show
that firm heterogeneity is a first-order concern for capital structure studies.

Much capital structure theory solves a model for ‘the firm.’ To test that theory, we must face
the fact that there are many firms. A single firm model does not directly apply without further
assumptions. Suppose we assume that all firms are independent of each other and identical. Then

6With a structural model, a simple approach is to estimate the model before treatment, and estimate it separately
after the treatment. Then compare coefficients to see if they change in an expected direction. This is akin to using
a treatment dummy variable in a regression. Frank and Sanati (2021) take this approach using a structural model to
examine the impact of the 1996 National Securities Improvement Act. They estimate coefficients consistent with the
Ewens and Farre-Mensa (2020) interpretation that the 1996 Act made private equity financing easier. If one has a control
set of untreated firms available, it would be possible to do something like a DiD by estimating structural parameters
for the untreated firms. Issues discussed for causal DiD methods would require consideration to avoid inappropriate
comparisons.
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each firm gets its own set of draws from the stochastic term. Then we treat the population of firms
as if they are independent draws from the same distribution. What can go wrong? Two problems
loom particularly large. 1. Firms may interact. In an industry, the set of firms may be endogenous.
2. Firms may be drawn from different distributions. The same factors may affect different firms in
radically different ways. Both problems mean that simple averages of observed firms’ actions may
not correctly connect to the underlying data-generating process.

As we increasingly think about the regressions as reflecting the decisions of actual firms,
heterogeneity becomes more critical. Consider a plausible factor, such as an indicator of whether
the economy is in a recession. That is exogenous to the individual firm and plausibly important
to the firm’s financing choices. Yet it might affect some firms quite differently from others. For
example, in a recession, sometimes investors engage in a ‘flight to quality.’ If so, small growth
firms might have trouble raising additional equity, while a sizeable dominant firmmight consider
a recession the ideal time to increase equity. The reverse might happen in more normal market
conditions.

To some extent, firm-fixed effects help by removing firm-specific effects that are time-invariant.
Time-fixed effects help by removing time-specific effects that are firm-invariant. Notice, however,
that they may not deal adequately with things like a business cycle. You may require interactions
between the firm and year effects and perhaps outside indicators. Depending on the underlying
structure, you may need to allow for heterogeneous slopes rather than intercept effects.

4.6 Statistical inference

The assumption that errors are independent is often violated. As firms in an industry are subject
to common product market and technological shocks, a firm’s leverage is likely to be correlated
with that of other firms in the same industry. A second violation of independence results from
the fact that a firm’s leverage in any given year is likely correlated with its leverage in other years
because of persistence in the leverage series – the dependence results in OLS standard errors
that are too small. The standard solution is to allow for dependence with each cluster and to
assume independence across clusters. But at what level should we cluster? To have any hope of
obtaining reliable inferences, we should know the actual clustering structure. How do intra-cluster
correlations arise? Is it plausible to assume independence across clusters?

The clustering decision depends on the assumed source of variation in the data. Traditional
econometrics can be called sampling-based (Cameron and Trivedi, 2022). Let the data-generating
process be sampled a large number of times. Repeated sampling provides the source of variation.
An alternative perspective is called design-based (Abadie et al., 2022). The usual idea is to apply
the Rubin causal model to an experiment or a natural experiment. There is an explicit statement
about the source of the variation in the causal force - the treatment. That variation is supposed to
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approximate a random experiment. Abadie et al. (2022) find that the conventional sampling-based
clustered standard errors can be very conservative. The econometric best practice is not entirely
settled in this respect.

How do we decide whether or not to cluster standard errors, and at what level? The clustering
problem can be viewed as an example of what econometricians think of as clustering at a very
coarse level (none), a coarse but clustered level (industry), or a fine level (firm). Clustering standard
errors by industry allows errors to be correlated over time within industries. With two or more
possible levels of clustering, it may be unrealistic to assume that observations are independent
across a fine level within a coarse level, such as across firms within an industry. In this case,
clustering at the firm level could lead to standard errors that are too low. MacKinnon et al. (2022)
recommends clustering at the coarsest feasible level of variation among our covariates, provided
the number of coarse clusters is reasonably large.

A related question is whether cluster-fixed effects provide sufficient control. In other words,
do fixed effects substitute for the clustering of standard errors? The answer is no. We need both
cluster-fixed effects and cluster-robust standard errors. They are not substitutes. Firm fixed effects
implicitly model many possible omitted explanatory variables that are time-invariant. They do
not account for serial correlation. As shocks to firms in an industry are persistent, the slow decay
of the firm effect means that the standard errors are still biased, requiring clustering of standard
errors.

When there are multiple potential clusters, do we need to cluster for all of them? For example,
do we need to cluster for industry and year? The standard errors clustered by time capture the
unspecified correlations between observations on different firms in the same year. Year dummies
remove the dependence if year effects are fixed. However, if the year effect is not fixed, clustering
by year will reduce the bias in standard errors. In practice, however, it has been found that once
standard errors are clustered by industry, additional clustering by year does not generally seem to
have appreciable effects for corporate finance applications (Petersen, 2009).

We illustrate these issues for a standard leverage regression in Table 7. They do have a non-
trivial effect on some of the standard errors. Compare a leverage regression with simple OLS to the
same regression with an industry-level clustering. Some of the effects on the standard errors are
large. In what way do the fixed effects alter inference? We show that including firm-specific and
time effects changes parameter estimates and reduces the standard errors.

The econometric issues regarding appropriate clustering are interesting (Abadie et al., 2022;
MacKinnon et al., 2022). For standard leverage regressions, the key inferences are similar across
clustering approaches, as shown in Table 8. This may reflect the fact that the included factors were
originally determined by extensive robustness testing rather than depending on critical t-statistics
(Frank and Goyal, 2009).
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Table 7:
Leverage regressions, fixed effects and clustered standard errors

The table presents estimates of the market leverage ratio regressions on firm characteristics
for firms in the annual Compustat files from 1971-2020. Regulated and financial firms are ex-
cluded. The explanatory variables IndMedianLevt−1, Profitabilityt−1,

(
M
B

)
t−1

, Tangibilityt−1,
and Ln(Assets)t−1 are described in Appendix A. Standard errors (SE) are in parentheses, and ∗,
∗∗, and ∗∗∗ indicate 10%, 5%, and 1% two-tailed statistical significance, respectively. Column (2)
regression specification reports heteroskedasticity-robust SE. Column (3) regression also includes
firm and year fixed effects along with heteroskedasticity-robust SE. Column (4) specification in-
cludes firm and year fixed effects with SE clustered at the firm-level. Column (5) clusters SE at the
Fama-French 48 (FF48) industry level. Column (6) double-clusters at the FF48 industry and year
level.

(1) (2) (3) (4) (5) (6)

IndMedianLevt−1 0.553∗∗∗ 0.553∗∗∗ 0.291∗∗∗ 0.291∗∗∗ 0.291∗∗∗ 0.291∗∗∗
(0.004) (0.005) (0.009) (0.015) (0.020) (0.024)

Profitabilityt−1 -0.122∗∗∗ -0.122∗∗∗ -0.105∗∗∗ -0.105∗∗∗ -0.105∗∗∗ -0.105∗∗∗
(0.002) (0.003) (0.003) (0.004) (0.020) (0.021)(

M
B

)
t−1

-0.019∗∗∗ -0.019∗∗∗ -0.010∗∗∗ -0.010∗∗∗ -0.010∗∗∗ -0.010∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.002) (0.002)
Tangibilityt−1 0.162∗∗∗ 0.162∗∗∗ 0.197∗∗∗ 0.197∗∗∗ 0.197∗∗∗ 0.197∗∗∗

(0.003) (0.003) (0.005) (0.011) (0.010) (0.010)
Ln(Assets)t−1 0.010∗∗∗ 0.010∗∗∗ 0.039∗∗∗ 0.039∗∗∗ 0.039∗∗∗ 0.039∗∗∗

(0.000) (0.000) (0.001) (0.002) (0.004) (0.005)
Clustered SE No No No Firm FF48 FF48 & Year
Robust No Yes Yes No No No
Firm FE No No Yes Yes Yes Yes
Year FE No No Yes Yes Yes Yes
R2-Adjusted 0.207 0.207 0.632 0.632 0.632 0.632
Observations 175,650 175,650 175,650 175,650 175,650 175,650

5 Leverage difference among firms

5.1 Factors

The variables on the right-hand side of a regression equation go by several names: factors, regres-
sors, covariates, explanatory variables, independent variables, and predictors. In the context of
leverage regressions, there is yet another name – proxy variables. A proxy represents something
else. A good proxy variable should be highly correlated with the unobserved variable of fundamen-
tal interest. Ideally, it should not be important for other reasons, and it should not be correlated
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with the error term. These desirable features are rarely found for the proxies used in traditional
leverage regressions.

In the literature, the connections between the standard proxy variables and any underlying
unobservable are rarely given a formal justification. Several common variables are likely related
to multiple underlying theoretical forces. So the proxies do not cleanly identify any particular
theory. The quintessential example is the market-to-book ratio, which might be the most widely
used variable in corporate finance (Mitton, 2022). What does it mean? It could be a reasonable
proxy for Tobin’s Q. It could simply reflect growth options. It could reflect current output market
power. It could reflect input monopsony power. It could reflect equity market mispricing. These
interpretations, and probably others, can be found in various papers. It is correlated with many
things, including the error term. There is no one generally accepted interpretation. Of course, if
you are willing to commit to Tobin’s Q theory, then your commitment to that theory gives you an
interpretation. And, of course, your readers may not share your commitment.

Frank andGoyal (2009);Mitton (2022) both show that the choice of factors to include in a leverage
regression is a non-trivial decision. Both theoretical considerations and data quality considerations
may matter. Start with the theory. How we understand the underlying data-generating structure is
important for the choice of included factors. Next, some factors might not belong – a bad factor.
According to Angrist and Pischke (2008) a bad factor is a variable that is an outcome variable in the
notional experiment at hand. In other words, a bad factor is an endogenous variable. Deciding
whether a variable is endogenous requires understanding underlying structure. An alternative
approach is to give up on the theory as a justification. Instead focus on empirical robustness and
evidence of pseudo-external validity as in Frank and Goyal (2009), and as is common in machine
learning (Hastie et al., 2009). Which is better depends on the purpose of study.

5.1.1 Which factors matter?

Frank and Goyal (2009) started with a large set of empirical factors used in previous studies. They
consider each variable for explanatory power and empirical robustness, defining robustness in
terms of identifiable subpopulations of firm types, randomly selected subsamples of firms, and by
consistency as other factors were included or excluded. These criteria resulted in excluding many
factors with large t-ratios. Frank and Goyal identified a set of common factors that were reliably
related to leverage. The factors have maintained coefficient signs in subsequent years of data. They
also seem to maintain coefficient signs when used to examine data from other countries.

Table 8 uses those factors to explain both book leverage (Column 1) andmarket leverage (Column
3). The data is from 1971-2020. The regressions include both firm and year fixed effects.

Stylized Fact 6. A set of factors that are reliably significant in leverage regressions, including median
industry leverage, profitability, market-to-book, tangibility, and log (assets).
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Table 8:
Leverage regressions, USA 1971-2020

The table presents estimates and elasticities from regressions of book and market leverage on fac-
tors considered robust determinants of leverage. The sample includes US publicly-traded firmswith
assets of at least $1 million. Firms in regulated industries, financial services, government entities,
and nonclassifiable establishments are excluded. Columns (1) and (2) present estimates and elastic-
ities of the book leverage (debt over debt plus book equity). Columns (3) and (4) present estimates
and elasticities of market leverage (debt over debt plus market equity). The explanatory variables
Profitabilityt−1,

(
M
B

)
t−1

, Tangibilityt−1, andLn(Assets)t−1 are described in A. IndMedianLevt−1

is estimated as the median book leverage of all other firms in the same industry in columns (1) and
(2) and as the median market leverage of all other firms in the same industry in columns (3) and (4).
The industry is defined at the level of Fama-French 48 industries (FF48). All specifications include
firm and year-fixed effects. Standard errors (clustered by industry) are in parentheses, and ∗, ∗∗,
and ∗∗∗ indicate 10%, 5%, and 1% two-tailed statistical significance, respectively.

Book Market
Leverage Leverage

Coefficient Coefficient
Estimates Elasticity Estimate Elasticity

(1) (2) (3) (4)

IndMedianLevt−1 0.203∗∗∗ 0.166∗∗∗ 0.291∗∗∗ 0.228∗∗∗
(0.035) (0.029) (0.020) (0.016)

Profitabilityt−1 -0.087∗∗∗ -0.013∗∗∗ -0.105∗∗∗ -0.021∗∗∗
(0.022) (0.003) (0.020) (0.004)(

M
B

)
t−1

-0.006∗∗∗ -0.036∗∗∗ -0.010∗∗∗ -0.076∗∗∗

(0.001) (0.005) (0.002) (0.014)
Tangibilityt−1 0.234∗∗∗ 0.193∗∗∗ 0.197∗∗∗ 0.213∗∗∗

(0.026) (0.021) (0.010) (0.011)
Ln(Assets)t−1 0.024∗∗∗ 0.355∗∗∗ 0.039∗∗∗ 0.743∗∗∗

(0.004) (0.060) (0.004) (0.081)
Clustered SE Industry (FF48) Industry (FF48)
Firm FE Yes Yes
Year FE Yes Yes
R2-Adjusted 0.392 0.632
Observations 175,648 175,650

Stylized fact 6 seems to generalize across time and countries. It is common to loosely interpret
this list as supporting the tax-bankruptcy trade-off theory. Each factor is viewed as a proxy for
something that might show up in a trade-off model. But that connection to trade-off theory is not
tight. Most of these factors admit a range of potential interpretations.
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The standard factors do not generally seem to be exogenous. As a result, the estimated coeffi-
cients are likely not causal. An alternative approach is to focus on exogeneity to start with. What
kinds of factors are ‘more exogenous’? That requires factors that affect the demand for a firm’s
output, the cost of producing the output, or the cost of financing production. In addition to having
such relevance, the factors should also be independent of the error term in the leverage regression.

What factorsmight satisfy such criteria? While nothingwill be perfect if we are sufficiently picky,
some seem reasonable. Changes in the tax code or the bankruptcy code seemplausible. Disruptions
caused by weather or disasters seem plausible. In macroeconomics, there is growing use of high-
frequency events to obtain identification as in Gürkaynak et al. (2005). Shocks to intermediary
capital as in He et al. (2017); Frank and Sanati (2018) might also be useful. Inclusion in a major
index is also potentially useful (Shleifer, 1986; Goyal et al., 2022b). Using somewhat exogenous
factors like these leads to tests of a different character than descriptive leverage regressions. Even
if something close to causality might be obtainable, it may not directly connect to the traditional
theories in a traditional manner. Thus such studies do not always help us determine which of the
standard theories, if any, should be taken more seriously.

5.1.2 How large are the effects?

The leverage regression literature focused on which factor to include, their statistical significance,
and the coefficient sign. The purpose was to determine which factors are important. The fac-
tors were interpreted as proxies rather than potentially directly significant factors. As a result,
unfortunately, rather limited attention was paid to the magnitudes.

Magnitudes are commonly reported using elasticity. By definition, an elasticity of y with respect
to x is,

εyx =
∂y/y

∂x/x
. (6)

It is the proportionate change in y relative to a proportionate change in x. This has the advantage
that the units cancel. In our application, there is more than one factor x, so we must either fix the
other factors or average over them. The elasticity is thus being evaluated over a particular range of
data. The elasticity could be different in another range or if the data is averaged with a different
weighting.7

Columns 2 and 4 of Table 8 report elasticities at the mean values of factors for book and market
leverage, respectively. Firm size has the largest effect on leverage and a 1% increase in size (i.e.,
Ln(Assetst−1) results in about 0.36% increase in book leverage and about 0.74% increase in market
leverage. By contrast, the corresponding changes in profitability have a much smaller impact. A
1% increase in lagged profitability results in a 0.013% to 0.021% reduction in leverage.

7A good discussion of these practical issues is provided by the Stata 17 manual for the command ‘margins’.
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Figure 2: The figure plots the elasticities of market leverage (based on estimates in Column (3) of
Table 8) against the regressors at values that range from the 1st to the 99th percentile with all other
variables at their means.

Figure 2 shows that the estimated elasticities vary considerably over the distribution of factors.
For example, the elasticity of leverage to profits switches from positive to negative as firms become
more profitable. Thus, loss-making firms exhibit positive elasticity. Firms at the 1st percentile
of profits increase market leverage by about 0.3% for a 1% reduction in losses (or, equivalently,
an increase in profits). On the contrary, profitable firms exhibit negative elasticity. At the 99th

percentile, firms exhibit a 0.12% reduction in leverage in response to a 1% increase in profitability.
Other elasticities also show significant variation, except the elasticity ofmarket leverage to firm size.
While the elasticity increases as firm size increase at the beginning, they level off for mid-to-large
firms.

5.2 Taxes

For as long as there have been people studying corporate finance, there have been questions about
the effect of taxes on corporate capital structure (Butters, 1949). In the U.S., corporate income
tax only started in 1909, and interest tax deductions became available. However, firms were using
debt long before that, so tax deductions cannot be the whole explanation for corporate use of debt
(Frank and Goyal, 2008).
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Theory predicts that taxes should matter for the capital structure policies of firms. Exactly
how they matter is less clear-cut. And it has been a source of considerable confusion and debate
(see, for example, Sinn, 1991; Graham, 2013; Chen and Frank, 2022a). Firms pay interest before tax
dollars and pay dividends using after-tax dollars. Thus, corporate taxes affect the after-tax value of
cash flows. The prediction is: firms use more debt when corporate taxes are high than when they
are low (see Butters, 1949; Modigliani and Miller, 1963). While this implication has often been the
basis for empirical work, it is incomplete.

Even in a single firm decision problem, an increase in corporate tax reduces the marginal
returns from sales. Firms optimally choose to be smaller, and we expect a smaller firm to have less
debt than a larger firm. Further, an increase in taxes lowers firm profits, increasing the likelihood
of default. An increase in credit spreads reduces the debt capacity of firms. So in response to high
corporate tax, firms may increase debt to obtain valuable tax shields or lower debt because of
reduced debt capacity. Whether the net effect of taxes on leverage is positive or negative depends
on the details of a specific model.

In addition, firm decisions should reflect the implications of those decisions for the after-tax
position of the investors (Black, 1976; DeAngelo and Masulis, 1980). At the investor level, interest
income and capital gains are often subject to differing tax rates creating a range of potentially
complex incentives. Chen and Frank (2022a) provide a dynamic equilibrium model with taxes
at the firm and investor levels. Taxes are imposed on corporate profits, investor consumption,
dividends, interest, and capital gains. As in much asset pricing, the investor values cash flows
based on their marginal effect on consumption - a pricing kernel. As in much tax analysis, it is
common to draw a distinction between the long run or steady state effects and the short run or
impact effects (Auerbach, 2002; Hassett and Hubbard, 2002).

In a steady state, consumption is constant from one period to the next. Therefore, in Chen
and Frank (2022a), the linearity of the budget constraints generates a variety of irrelevance results
reminiscent of basic tax-free Modigliani and Miller (1958) theory. But not all taxes are irrelevant. In
their basic model, debt is the only external finance. Then steady state corporate debt is increasing
in the corporate profit tax and decreasing in the personal interest tax. In their extended model, the
firm can also use equity finance. Then as in Black (1976) due to the tax benefit, the firm uses share
repurchases and avoids dividends (‘the dividend puzzle’). In that case, the capital gains tax rate
also affects the firm’s debt choice. A high capital gains tax rate makes equity finance less attractive
to investors after tax. To summarize, we commonly assume that an increase in corporate taxes
increases the use of debt. However, corporate taxes tend to make the optimal firm smaller in a
trade-off model with endogenous capital. A smaller firm tends to have less debt. Depending on
model details, either effect could be stronger.

Tax effects are inherently difficult to identify. First, real tax codes are remarkably complex. Many
detailsmaymatter for firms in specific circumstances. Most of those details are not observable to us
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in standard databases. It is unclear how much that matters overall, although studies such as Zwick
and Mahon (2017) and Zwick (2021) suggest that they may be pretty important. Not surprisingly, the
empirical literature disagrees on whether taxes matter for capital structure choices. The problem
lies in taxes having a multi-faceted effect on corporate debt: an increase in taxes could lead to
higher or lower debt depending on circumstances.

Early tests of the tax theories were descriptive; the tests focused on cross-sectional relations
between tax shields and debt and yielded inconclusive results. Bradley et al. (1984) reached the sur-
prising conclusion that leverage increased with non-debt tax shields contradicting the predictions
of the tax theories. The challenge here is to isolate the effect of non-debt tax shields from other
firm characteristics (such as profitability and tangibility) that give rise to non-debt tax shields but
also independently affect leverage.

Subsequent studies constructed more refined measures of marginal tax rates and observed a
positive relationship between firms’ marginal tax rates and their use of debt (MacKie-Mason, 1990;
Graham, 1996). Although the measures of marginal tax rates have become more sophisticated, the
cross-sectional tests continue to conclude that taxes are of second-order importance for financing.
Graham (2000), Korteweg (2010), and Li et al. (2016) estimate debt tax benefit estimates to be about
5% to 10% of firms value. The concern with cross-sectional tests is that they are subject to omitted
variable bias as a firm’s marginal tax rate is most likely correlated with unobservables (such as
other firm policies) that independently determine leverage. The tests lack an exogenous variation
in the tax benefits of debt (i.e., the deductibility of interest expenses).

Therefore, the research’s focus has shifted towards exploiting variations in statutory tax rates
to identify the effect of taxes on debt. Even here, it has been challenging to identify the effect
of changes in corporate tax rates on capital structure. Rajan and Zingales (1995) and Booth et al.
(2001) show that country-level corporate tax rates and leverage are positively related. Faccio and
Xu (2015) use a large number of shifts in corporate and personal taxes across Organisation for
Economic Co-Operation and Development countries to show that leverage responds to tax changes,
but only when firms are operating in countries with low tax evasion. Faccio and Xu (2018) use
these tax reforms to test whether tax reform’s effect on value is mitigated for more levered firms.
Increases in corporate tax rates reduce equity value, but less so for more levered firms. Desai
et al. (2004) and Faulkender and Smith (2016) use data on multinational companies and show
that higher tax rates are associated with greater use of debt by both foreign affiliates and parent
companies. Cross-country studies are often criticized on the ground that they compare firms in
different institutional settings, and the unobserved differences could be driving the firm’s leverage
responses.

Single-country studies avoid problems inherent in a cross-country setting. Still, they face other
challenges, such as a limited time series on firms in a country during which there may be too few
changes in statutory tax rates. Graham et al. (2015) use a century of data during which corporate
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taxes underwent 30 changes, and yet they find little evidence of a time-series relation between
taxes and the use of debt. Similarly, focusing on tax changes in the early 1900s, Bargeron et al.
(2018) find little evidence of taxes as a primary determinant of capital structure choices.

Panier et al. (2015) exploit the introduction of a tax provision in Belgium that was explicitly
aimed at reducing the debt bias of corporate taxation. In 2006, Belgium introduced the notional
interest deduction (NID), which allowed firms to deduct from their taxable income a notional charge
equal to the product of their book equity value and a benchmark interest rate. The introduction of
NID thus provides an exogenous source of variation to the cost of using equity financing. Consistent
with the predictions of the trade-off theory, Belgian firms substantially increased their use of equity
financing relative to otherwise similar firms in neighboring countries that were not subject to the
tax provision.

Several papers exploit the U.S. Tax Reform Act of 1986, which significantly reduced corporate
marginal tax rates. Givoly et al. (1992) find that firms with high marginal tax rates before the
tax reform reduced their debt the most after the reform. But the findings may be difficult to
interpret since marginal tax rates are endogenously determined as a function of debt policies
of firms (Graham, 2013). Van Binsbergen et al. (2010) exploit the U.S. Tax Reform Act of 1986 to
identify exogenous shifts in tax benefit functions and estimate the equilibrium net benefits of debt
to be about 3.5% of asset value. Heider and Ljungqvist (2015) use staggered changes in corporate
income tax rates across U.S. states and document that firms respond asymmetrically to changes
in tax rates. Firms increase leverage following increases in tax rates but do not decrease leverage
following reductions in state taxes. The evidence is similar to Admati et al. (2018), who argue that
shareholders have asymmetric attitudes to leverage adjustments. A decrease in leverage results
in wealth transfers from shareholders to existing creditors. An increase in leverage, where firms
raise new debt of equal seniority to fund a payout to shareholders, results in wealth transfers from
existing creditors to shareholders. Ivanov et al. (2022) also use changes in the U.S. state-level tax
rates, but they document a negative relation between taxes and the use of debt in a sample of small
firms.

Lin and Flannery (2013) exploit the Jobs and Growth Tax Relief Reconciliation Act of 2003 that
reduced U.S. federal dividend tax rates from a maximum of 38.6% to 15% and long-term capital
gains tax rates from a maximum of 20% to 15% for individual investors. The tax cut introduced a
relatively large increase in the after-tax value of equity distribution. It only affected the value of
dividends or capital gains to tax-paying individuals but did not change tax rates for corporations or
nonprofit investors. Hence, firms whose marginal owner was an individual should pay more in
equity income and reduce their leverage ratio. Doidge and Dyck (2015) exploit the Tax Fairness
Plan of 2006 (TFP), a Canadian tax reform that eliminated the tax advantages of the income trust
structure. With the loss of the trust tax shields due to TFP, trusts created an alternative source of
tax shields by increasing their leverage to reduce taxes.
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TheTaxCuts and JobsAct of 2017 (TCJA) has beenused as a setting in a few recent papers. Wagner
et al. (2020) show that while TCJA lowered overall corporate taxes, the effects are heterogeneous,
with some firms experiencing a substantial decline in their effective tax rates, others experiencing
little change, and some even experiencing an increase. Of particular interest is a provision in
TCJA that limits net interest deductions to 30% of income before interest, taxes, depreciation, and
amortization for tax years beginning in 2018. The new limits on interest deductibility lower the tax
advantage of debt for firms for which interest payments exceed the specified threshold. Carrizosa
et al. (2020) examine if firms responded to TCJA by reducing leverage in a difference-in-differences
setting where they compare changes in leverage for affected and unaffected firms around the
enactment of TCJA. As predicted, affected firms decrease leverage after TCJA, while unaffected
firms continue to increase leverage. Sanati (2021) focuses on a second aspect of the TCJA which
makes an exception for firms with average annual sales below $25 million. The exception allows
Sanati to isolate the effect of interest deductibility changes from other tax reform aspects. Treated
firms significantly decrease debt financing but do not change equity financing compared to the
control group.

The existing evidence illustrates the difficulties in testing tax theories since taxes affect firms
in multiple ways. A corporate tax hike increases both the probability of default and the tax benefits
of debt. For small firms, the former effects dominate the latter. So tax increases reduce leverage
in small firms and vice versa. The estimated impact of a tax change on debt policy could vary in
different samples - simply because some aspects of the tax effects (other than interest deductions)
are heterogeneous across firms.

Stylized Fact 7. The general effects of tax rates on corporate leverage seem relatively weak. Narrowly
focused and tightly specified tax effects have much more commonly been identified.

Where does this leave us concerning tax effects? Stylized fact 7 might mean that taxes are
relatively unimportant for firms (Myers, 1984; Graham et al., 2015). Or it might mean that our
methods of finding tax effects are seriously limited (Graham, 2022). Both perspectives have serious
advocates. At the same time, it is well understood that many large companies put great effort and
expense into tax minimization. Presumably, they do so for a reason. So, consistent with the Rick
Green quote in Section 2, we think taxes are important for most firms.

Several ideas may help explain the empirical challenges. First, changes in tax policy are often
anticipated (Hennessy and Strebulaev, 2020), so corporate adjustments may be spread out in time,
with both under and over-adjustment possible. Second, tax policy changes often coincide with
other changes that may independently affect corporate debt policies. Third, tax codes in many
countries are astonishingly complex. Academic studies can never come close to that amount of
detail. Real firms may have accounting staff devoted to exploiting those details. In that case, that is
much like a large number ofmissing variables, and those variablesmay be pretty different from just
an intercept or a slope in a regression. Fourth, people and firms do not always respond promptly
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to opportunities, particularly those that they may not entirely understand (Gertler et al., 2022).
For some firms, tax may be an example of that. Fifth, at the other extreme, due to the complexity,
firms may have more effective tax reduction methods than through debt. For example, some firms
use complex corporate structures or offshore tax havens. If these methods are effective, there may
be no motive for the firm to use debt as the primary tax minimization method. At this stage of our
understanding, any or all of these could be important to interpret the tax evidence correctly.

5.3 Bankruptcy

How large are bankruptcy costs? Do firms incur significant deadweight costs when they are in
distress? If distressed firms could privately negotiate with creditors and restructure those claims
outside the court process, firm value is preserved since restructuring costs are expected to be
small. Often, out-of-court reorganization is not feasible as creditors have conflicting interests
and different views on the firm’s future. Creditors act strategically and hold out for higher value.
The complexity of the restructuring process imposes actual costs of substantial magnitude on
distressed firms.

We normally classify distress costs as either direct or indirect. Direct costs include fees paid to
courts and expenses incurred in retaining professionals, including legal counsel, financial advisors,
consultants, examiners, and private trustees. These costs are a function of firm size. Large firms
incur direct costs that are estimated to be about 1% to 3% of their pre-petition book assets (Goyal
et al., 2022a; LoPucki and Doherty, 2004). Small firms incur higher direct costs, with Bris et al.
(2006) estimating direct costs in Chapter 11 bankruptcy cases for small firms to be about 17% of
book assets before bankruptcy. The differences between costs for small and large bankruptcies
suggest that much of the direct costs may be fixed. For a recent sample of bankruptcies of public
firms, Iverson et al. (2022) find that legal fees alone add up to about 4% of pre-petition assets.

The trouble with estimating direct bankruptcy costs from a sample of observed defaults is that
the estimates are biased. In particular, firms with a high default cost internalize these costs by
borrowing less, making them less likely to default. Hence, ex post, firms that default are those
that have a relatively low cost of default. The average firm, therefore, must incur a higher ex ante
default cost. Glover (2016) argues that the selection bias could result in significant underestimation
of default costs. Similarly, Almeida and Philippon (2007) observe that bankruptcy tends to happen
during recessions, and so from an investor’s perspective, that magnifies the impact of the losses.

The literature is also interested in obtaining a sense of how high indirect costs are. The indirect
costs are expected to be larger than the direct costs of bankruptcy but are also challenging to
measure and quantify. Indirect costs include economic costs resulting from difficulty conducting
business in distress. Financial distress adversely affects business operations resulting in loss of
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sales and profits. It could also lead to loss of employees, fire sales of assets, and higher financing
costs.

Most of the discussion around indirect bankruptcy costs focuses on the difficulty that leverage
creates in contracting with stakeholders. Value is lost due to inefficient contracting. Consider
labor. Financial policies could exacerbate labor market frictions. Higher leverage increases the
risk of financial distress leading to costly layoffs. Even those workers who stay with the firm while
the firm is in distress suffer significant earnings losses (Eckbo et al., 2016). According to Graham
et al. (2019), two years after bankruptcy, employee earnings are, on average, 14% lower than their
pre-bankruptcy earnings. Workers being risk-averse, demand a wage premia equal to the expected
present value of the earnings loss due the likelihood of bankruptcy filing.

Firms choose conservative debt policies to reduce workers’ exposure to unemployment risk. In
a competitive labor market, firms pay wage differentials to compensate for expected earnings loss
due to bankruptcy if they take on additional debt. These ex ante wage premiums are an indirect
cost of bankruptcy for the firm, creating a disincentive to use debt. Graham et al. (2019) note that
the additional compensation costs from an additional dollar of debt are similar to the tax benefits of
debt. Leverage could also respond to pro-labor regulations that protect employees and reduce the
firm’s ability to adjust its labor force, thus increasing costs of financial distress. When regulations
increase the cost of adjusting labor, such as employment protection regulations, firms reduce
leverage (Simintzi et al., 2015; Serfling, 2016).

Financial distress could also impose costs on customers and reduce their willingness to pay
for the firm’s goods and services provided by distressed firms (Titman, 1984). In the early 1980s,
airlines used to be cited in seminars as a good illustration of indirect bankruptcy costs. “Whowould
be willing to fly on a bankrupt airline? Ticket sales would collapse.” In the late 1980s, that natural
experiment took place. Many airlines entered Chapter 11 bankruptcy. It turned out that many
people were willing to buy tickets and fly on airlines in Chapter 11. On the other hand, Phillips and
Sertsios (2013) provide evidence of more baggage mishandling and worse on-time performance for
airlines in Chapter 11. So bankruptcy might not be entirely neutral.

Another cost of distress is the fire sale of assets. Distressed firms often find it difficult to sell
assets at prices that non-distressed firms could obtain for similar assets. Pulvino (1998) compares
prices of used airplanes sold by distressed and non-distressed airlines and documents fire sale
discounts that are as large as 25-35% for airlines selling aircraft in Chapter 11. The discounts appear
high. What frictions cause such large discounts? In a recent paper, Franks et al. (2022) show
that much of the discount is attributable to quality impairments. Airlines in financial difficulties
under-maintain their assets due to debt overhang. The lower quality assets fetch lower prices.
They show that quality-adjusted fire sale discounts are smaller, but they are still about 9%, mainly
attributable to buyers’ greater bargaining power relative to distressed sellers.
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Lin and Paravisini (2013) examine whether external financing constraints affect firm risk and
how firms’ corporate finance, cash, and investment policies respond to changes in financing
frictions. Lin and Paravisini exploit the natural experiment provided by WorldCom’s bankruptcy
as a source of variation in financing constraints. Banks with a lending relationship to WorldCom
(exposed banks) experienced higher external financing and tightened their lending standards.
They reduced their supply of credit. Since firms that borrowed from exposed banks experienced a
credit shortage unrelated to the demand for credit by these firms, one could compare how policy
responses differ for firms that experienced the credit shortage relative to those that do not but are
otherwise similar.

All of these ideas suggest that bankruptcy is a process worth understanding. However, the
literature has not convinced the profession that bankruptcy costs are of the same magnitude as the
interest tax deduction benefit of debt (Miller, 1977; Graham, 2000).

Observation 1. Indirect bankruptcy costs can potentially be significant. But quantifying such effects is
challenging. We do not have a well established estimate of their real-world magnitudes for typical firms.

Firms enter and exit our sample regularly. Exits, whether they happen because of bankruptcy
or other reasons, are essential to understand as they result in an unbalanced panel, and they are
key to the trade-off theory. How common is bankruptcy relative to other reasons for an exit? Table
9 tabulates the reported reasons for the deletion of firms in Compustat from 1971-2020. Bankruptcy
accounts for 4.9% of the exit reasons. Liquidations only account for another 2.7% of the exits.
On an annual basis, exits due to mergers and acquisitions average about 4.1% per year. Annual
bankruptcy and liquidation exits by public firms are about 0.57% per year. Exits due to all other
reasons average about 2.5% each year.

Why is bankruptcy so rare? It may reflect the Glover (2016) idea - firms seek to avoid large costs.
When a firm is in trouble, commonly, there is a period of poor performance. It does not usually
happen unexpectedly in an instant. Since bankruptcy is costly, firms do not simply passively absorb
these costs. They try to do something to deal with the problems. John et al. (1992) document that
firms take various cost-cutting measures. According to Maksimovic and Phillips (2001) mergers
and acquisitions commonly involve underperforming firms being brought under the control of
new owners that may make better use of the assets.

Acquisitions andmergers are by far the dominant method by which firms exit. They account for
56.2% of the exits. Are they like bankruptcies as far as the trade-off theory is concerned? Probably
not. It is well known that in an acquisition, the bidding firm usually pays a premium relative to the
current market price of the shares. That is not a deadweight economic loss for the earlier owners
as in the bankruptcy cost that drives the trade-off theory. The original owners may be getting
less than they would prefer. But they are getting a premium, not a discount. Any loss involved
is due to the earlier actual underperformance of the assets. It is also possible that the threat of
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Table 9:
Reasons for public firm exit, USA 1971-202

The table provides a distribution of reasons for firm exit from Compustat by tabulating Compustat
deletion codes DLRSN for 1971-2020. The sample excludes regulated firms (railroads (SIC code 4011)
before 1981, trucking firms (SIC codes 4210 or 4213) before 1979, telecommunication firms (SIC
codes 4812 or 4813) before 1984, and utilities (SIC codes between 4900 and 4949)), financial services
firms (SIC codes between 6000 and 7000), and government and non-operating establishments (SIC
codes 9000 or higher). Column 1 provides the frequency, and column 2 provides the percentage of
times the particular reason for deletion was listed.

Frequency Percent
Reason for deletion (1) (2)

Acquisition or merger 8,347 56.2
Bankruptcy 734 4.9
Liquidation 408 2.7
Reverse acquisition (1983 forward) 265 1.8
No longer fits original format (1978 forward) 10 0.1
Leveraged buyout (1982 forward) 82 0.6
Now a private company 445 3.0
Other, but pricing continues 1,424 9.6
Other 3,130 21.1

Total 14,845 100.0

bankruptcy costs tends to reduce the takeover premium. But overall, mergers and acquisitions are
not equivalent to bankruptcy as far as the trade-off theory is concerned.

StylizedFact 8. More than half of the exits of firms from the public equitymarkets are due to an acquisition
or a merger. Bankruptcies and liquidations do happen, but they are relatively rare events for publicly
traded firms.

Table 9may help explain the common view that the tax-bankruptcy trade-off theory seems quan-
titatively implausible (Miller, 1977; Graham, 2000; Ju et al., 2005). For many scholars, bankruptcy
seems too rare and inexpensive to account for the observed leverage ratios. Proponents of the
trade-off theory can reasonably point to indirect bankruptcy costs (Titman, 1984) and selection
bias (Glover, 2016). Still, indirect bankruptcy costs remain hard to quantify in general, and the
selection effects’ magnitude is also debatable.

Where does that leave us? For firms with severe financial difficulty, bankruptcy costs are
presumably substantial. Most firms, however, are not in financial trouble most of the time. So it
is not entirely clear whether bankruptcy costs are a first-order concern for the capital structure
decisions of most firms most of the time. To the extent that they matter, it may operate primarily
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through a change in the terms on which a firm is acquired more than through lawyer fees and
the like, perhaps reducing the takeover premium. Convincingly quantifying that idea might be
challenging.

5.4 Low leverage puzzle

Theories of the optimal capital structure suggest that firms face a trade-off and choose leverage
ratios that weigh the benefits of debt (interest tax shields and agency benefits of debt) against
the costs of debt (direct and indirect costs of distress). The empirically observed leverage ratios
present a puzzle as firms do not seem to borrow enough given the relatively large tax benefits and
relatively small ex ante distress costs (Miller, 1977). Graham (2000), for example, shows that firms
routinely leave a substantial amount of tax benefits on the table and appear underleveraged. A
response to the puzzle argues that the literature has substantially underestimated the magnitude of
ex ante distress costs. Almeida and Philippon (2007) pursue this line of reasoning and use observed
credit spreads to estimate market-implied risk-neutral probabilities of default. They show that
risk-adjusted present values of distress costs are larger than previously estimated. The implication
is that marginal risk-adjusted distress costs are roughly comparable to the marginal tax benefits of
debt. That can explain why firms use debt conservatively. Korteweg (2010) estimates net benefits to
debt financing without requiring firms to be optimally levered. Korteweg finds that firms behave
as if they face friction costs in levering up. As a result, firms are generally slightly underlevered.
The exact nature of these friction costs to relevering remains an open question.

An alternative approach to resolving the low-leverage puzzle is to argue that the literature has
overestimated debt benefits. If true, we do not require large estimates of distress costs or other
friction to justify firms’ existing debt policies. Blouin et al. (2010) show that marginal tax rates are
overestimated if we assume that future taxable income follows a randomwalk, as had been done in
Graham (1996, 2000). Non-parametric simulation procedures yield substantially smaller marginal
tax rates, implying that firms would gain little in interest tax shields by taking on additional debt.
If so, firms are not as underlevered as previously thought. Firms may also appear underlevered if
we do not fully account for non-debt tax shields or off-balance sheet liabilities. Firms may also be
facing higher expected agency conflicts or expected distress costs. Finally, low-leverage firms may
be preserving the option value of being able to issue cheap, safe debt in the future. According to
Minton andWruck (2001), low-leverage firms appear to be stockpiling debt capacity by maintaining
large cash balances. Understanding what drives these motives would be of interest.

An extreme form of conservatism in corporate debt policy is for firms to maintain zero or
negative debt persistently. Strebulaev and Yang (2013) show that about 10% of firms have zero
or negative debt. The puzzle is that many zero-leverage firms are highly profitable, have higher
cash balances, and pay substantial dividends. And at the same time, these firms pay a significant
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amount of taxes. Why do zero-leverage firms leave considerable tax savings from debt on the table?
Why do highly profitable firms behave as if they face substantial borrowing costs? The puzzle has
deepened as the fraction of all equity firms has increased over time.

Ghoul et al. (2018) document that zero-leverage behavior is a global phenomenon. They explain
cross-country variation in zero-debt firms based on differences in culture across countries. The
argument is that agency benefits of debt are small in environments with a high level of trust. Since
managers place a higher value on costs that debt imposes on other stakeholders, firms choose less
debt. However, given the substantial tax benefits of debt, the costs that debt imposes on different
stakeholders must be huge to result in zero debt as the optimal capital structure. That does not
seem plausible. Even more importantly, other firms in the same country or industry do not choose
zero debt. Thus, the explanation cannot just be a purely aggregate factor such as in the usual
understanding of culture (Hofstede, 1993).

A more typical response to the zero-leverage puzzle is to argue that firm policies reflect the
personal preferences of the managers who run them. Zero-leverage firms are perhaps run by
managers who find debt more costly than shareholders. With weak governance, managers can
imprint their preferences on corporate policies, and firms borrow less or none. In particular,
Strebulaev and Yang (2013) show that entrenched managers with substantial ownership stakes
and less independent boards run many zero-leverage firms. However, Devos et al. (2012) object to
the idea that managerial entrenchment drives zero-leverage behavior. They say that the affected
firms do not seem to have weaker governance mechanisms. Specifically, zero debt appears to
be associated with smaller growth firms facing financial constraints, which are typically well
governed.

Corporate distress does impose high personal costs on the firm’s managers; executives depart
distressed firms at a higher rate, and they suffer a decline in the value of their equity in the firm and
their human capital (Eckbo et al., 2016). Entrenched or not, managers often prefer that their firm
has low debt. What is unclear is the extent to which governance mechanisms work in these firms
and if they can constrain managers. More work remains to be done to understand if zero-leverage
is an optimal response or if it reflects the preferences of entrenchedmanagers as in the ‘depression
babies’ of Malmendier and Nagel (2011).

Observation 2. Given the interest tax deductions in many tax codes over decades, the leverage ratios
often seem surprisingly low. Several quantitative explanations have been offered.

5.5 Profits and leverage

According to Myers (2003), "The most telling evidence against the static trade-off theory is the
strong inverse correlation between profitability and leverage." The idea is that a highly profitable
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firmhas a strongmotive to protect profits from taxation. Leverage protects profits from taxation. So
high-profit firms ought to have high debt. This idea has motivated many papers and tests including
Fama and French (2002), Strebulaev (2007), Danis et al. (2014), Frank and Goyal (2015). Booth et al.
(2001) find that the negative effect of profitability on leverage is perhaps the most reliable predictor
across many developing and developed countries.

These studies show that on average high-profit firms have lower leverage. However, Frank and
Goyal (2015) show that more profitable firms tend to issue debt, not equity. Highly profitable firms
often repurchase equity. So profitable firms take steps in the leverage-increasing direction, but
not strong enough to change the average correlation. There is significant heterogeneity. Firms
that are near a model-implied optimal leverage exhibit a positive correlation between profits and
leverage according to Danis et al. (2014). The importance of equity that grows internally relative
to equity issuing may also complicate the problem, see Eckbo and Kisser (2021a) and Eckbo and
Kisser (2021b). The interpretation of this body of empirical evidence remains a matter of dispute.

Stylized Fact 9. High-profit firms tend to have lower leverage. When profit increases, firms tend to issue
some debt.

As a matter of theory, the connection between profits and leverage is less crucial for evaluating
the trade-off theory than commonly suggested. The predicted relationship is tenuous in that it
depends on model details. The connection between profit and leverage is not a robust implication
across all reasonable trade-off theory models. It is easy to construct simple static trade-off models
in which leverage is decreasing in profits, not increasing (Ai et al., 2021). In the bankruptcy process,
a fraction of profits is lost to the process itself. According to the estimates in Glover (2016), giving
up such profits may be a substantial effect. Giving up a significant fraction of firm value is more
expensive for a highly profitable firm than for a low-profit firm. Firms maintain low leverage to
mitigate the risk of value loss in bankruptcy.

The conclusion is that the connection between firm profits and leverage does not provide
a robust test of the trade-off theory perspective. Model details matter much more than usually
recognized.

5.6 Debt overhang

In a highly influential paper, Myers (1977) introduces the notion that leverage can distort investment
decisions. The idea is that existing debt deters new investments when the benefit goes to existing
creditors, not new investors. Consequently, levered firms underinvest. Since underinvestment
is more costly for growth firms, theory predicts that growth firms should borrow less. Indeed,
leverage is negatively related to commonly used proxies for growth opportunities, i.e., the market-
to-book assets ratio (Rajan and Zingales, 1995; Frank and Goyal, 2009; Goyal et al., 2002). The
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negative relation, however, may reflect other forces, such as distress costs and market timing
considerations, that drive a negative correlation between leverage and the market-to-book ratio.

Other research, therefore, directly examines whether debt deters investments. The existing
evidence is mixed. There is some evidence that high debt levels adversely affect investment and
employment (Lang et al., 1996; Hennessy, 2004; Ottonello and Winberry, 2020; Albuquerque, 2022).
Specifically, Giroud and Mueller (2017) show that establishments owned by more highly levered
firms experience more layoffs, more often close down, and reduce investments when hit by an
adverse shock to consumer demand. Leverage impairs the firm’s ability to economize on labor firing,
hiring, and retraining costs. Similarly, Liebersohn et al. (2022) focus on retail firms and show that
levered firms do not make the capital investment required to replace tenants who close their stores.
Consequently, high leverage causes a drop in occupancy rates, leading to lower property income
and higher unemployment. More generally, leverage slows down adjustment to technological
shocks and reduces firms’ ability to adapt to external changes. The public finance literature also
finds evidence for debt overhang, where large public debt loads reduce public sector investments
in infrastructure (Krugman, 1988; Sachs, 1990). Debt also affects household decisions (Mian and
Sufi, 2018). Using a sample of 30 countries, Mian et al. (2017) show that an increase in household
debt predicts slower GDP growth and higher unemployment. Melzer (2017) provides evidence that
homeowners with mortgage debt overhang significantly reduce housing investments.8

However, there is only rather weak evidence for a general debt overhang effects on firms. de
Jong and Dijk (2007) and Gilje (2016) show that debt does not affect investment policies of firms.
Studies that examine the effect of aggregate household and corporate debt on economic growth
report that an increase in nonfinancial firm debt does not generate the same boom-bust growth
cycle that an increase in household debt does (Jordà et al., 2013; Mian et al., 2017). So, while stressed
household balance sheets lead to more severe recessions, leveraged corporate balance sheets do
not generate the same effects. Corporate debt has only weak predictive power on subsequent GDP.

How do we reconcile the conflicting evidence? It is challenging tomake causal inferences about
the effect of leverage on investment. Leverage could directly affect the investment opportunity set,
so a negative relationship between leverage and investment may exist without a debt overhang.
Firms may reduce investments because of a negative demand or a productivity shock rather than a
debt overhang. Frank and Sanati (2021) generate data in response to a positive productivity shock
that could easily be misinterpreted as an overhang effect. The shock induces high investment; high
investment creates extra collateral. So firms take on extra debt supported by the new collateral

8Leverage also affects the investment response to monetary policy shocks. Ottonello and Winberry (2020) show that
expansionary monetary policies elicit a more muted investment response from highly levered firms compared to that of
less levered firms.
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precisely while their investment declines. The high debt period is thus also a period of reduced
investing, despite the absence of an overhang effect.9

Another possibility is that firms avoid debt overhang through other means, not necessarily by
borrowing less. Myers (1977) argues that firms could borrow short-term that matures before the
investment opportunity. At that point, the firm is an all-equity firm, and there is no incentive to
underinvest. The prediction is that growth firms should borrow short term. However, the evidence
does not support the view that short-term debt reduces overhang. Kalemli-Özcan et al. (2022)
show that leverage has a more significant adverse effect on investments when the firm has more
short-term debt than when it has more long-term debt. The difficulty with short-term debt is that it
has to be rolled over upon maturity. Refinancing can be difficult during a crisis if negative news
has resulted in a loss of collateral value. Given the rollover risk, firms prefer issuing long-term
debt, allowing the firm’s assets to recover before the long-term debt becomes due. The evidence
that risky short-term debt imposes a greater overhang is consistent with Diamond and He (2014).

Jordà et al. (2022) show that debt renegotiation costs and restructuring frictions are important
in understanding the effects of debt overhang. If shareholders and creditors can easily restructure
debt, ex post, debt overhang will have a minimal impact on investment and employment. Bergman
and Callen (1991) present a bargaining game in which management’s credible threat to run down
the firm’s assets through underinvestment could wrest concessions from creditors. In principle,
either side can buy out the other and implement the efficient investment policy (Fama, 1978). In
that case, investment efficiency can be restored if the debt can be renegotiated. Several recent
papers find evidence consistent with the importance of debt recontracting costs in explaining when
debt overhang matters and when it does not. Using cross-country data, Jordà et al. (2022) show
that in countries with higher debt recontracting costs, corporate debt buildup leads to sluggish
economic recovery, similar to the effects that household debt has on recovery. Wittry (2021) exploits
a sample of Canadian resource extraction firms that carry both traditional debt, which can bemore
easily renegotiated, and reclamation liabilities, which offer less renegotiation flexibility. Wittry
finds that firms with large reclamation liabilities acquire fewer new projects and invest less in
existing projects. Conventional debt, on the other hand, does not affect investment, consistent
with traditional debt’s relatively low debt contracting costs.

There have been many studies of debt overhang. There seems to be convincing evidence that
debt overhang affects household decisions. There are specific cases in which debt overhang seems
to be affecting particular firmdecisions. But claims for a general first-order impact of debt overhang
on firm decisions have not been backed up by convincing evidence.

9The mechanisms in Myers (1977) and Frank and Sanati (2021) are very different. In Myers (1977) firms with high debt
have low investment. Equity bears the full cost of investing upfront, but in default states, some benefit belongs to debt.
This is a comparative static result. In Frank and Sanati (2021), the reduced investment happens, while debt is being
increased due to the new availability of extra collateral. This is an equilibrium dynamic result. How a particular test is
structured can produce very similar correlations in the data.
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5.7 Industry

It is well known that leverage differs across industries (MacKay and Phillips, 2005; Frank and
Goyal, 2009). Why is that? It could reflect something about the nature of industry competition
as in Phillips (1995), Chevalier (1995), and Kovenock and Phillips (1997). It could reflect common
factors in opportunities and technologies (Hovakimian et al., 2004). Frank and Goyal (2009) say
that managers might use industry median leverage as a benchmark when choosing their own firm’s
leverage. This would make particular sense in a managerial ignorance context (DeAngelo, 2022) or
a satisficing context (Graham, 2022). Or it could reflect direct copying and imitation as in the peer
effect of Leary and Roberts (2014).

Productmarket effects are carefully explored in Fresard and Phillips (2022). High leveragemight
lead to softer product-market competition or tougher competition. Details matter. A firm with a
great deal of debt might try to keep its head down, minimize conflict with competitors, and struggle
as best it can to survive. Or it might become aggressive on the pricing front since it has nothing left
to lose. As amatter of logic, both are possible. Phillips (1995) studied four industries with significant
intentional increases in leverage due to leveraged buyouts (LBO) or leverage recapitalizations -
fiberglass insulation, tractor trailers, polyethylene, and gypsum. The capital structure changes
had a significant impact on subsequent market competition. This is interpreted as the capital
structure acting as a commitment device for the firm to bemore aggressive. Chevalier (1995) looked
at supermarkets that went through an LBO. Using an event study, she finds that when the LBO is
announced, the market value of rival supermarket chains increases.

Higher leverage might reduce sales of long-lived goods because customers expect higher costs
of parts and servicing if the firm is liquidated as in (Titman, 1984). This could be similar across
firms within the industry since they are doing pretty much the same thing. Opler and Titman
(1994) provide evidence suggesting that firms with specialized products are especially vulnerable to
financial distress, withmore levered firms losingmarket share to less levered firms during industry
downturns.

So why do industry effects matter for firms’ capital structure choices? Several ideas may all
matter. It could simply represent an otherwise unobservable common factor. For example, almost
all the firms in an industry might be located in a particular state or a small number of similar states.
Those state might have an unusual set of regulations, tax code feature, mineral deposits, weather,
etc. Alternatively, investors or banks might consistently favor or disfavor particular industries over
an extended period. Directly identifying such a factor or factors may not be practical. There may
not be another readily observablemeasure of such forces. Theremight even be several such factors,
all working simultaneously, with none of the individual forces having a major impact. According
to Shleifer and Vishny (1992) assets tend to be liquidate in bad times. As a result, the firm tends to
get a low value for the assets. This is because the natural buyers of the assets are industry peers.
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They suggest that this might help explain the presence of an industry factor in leverage. Several
explanations have been considered, and supporting evidence has been presented. It is unlikely
that just a single issue is responsible for the empirical fact that average leverage differs across
industries.

5.8 Cyclical variation

How does leverage evolve over the business cycle? Macroeconomic conditions affect both the
benefits and the costs of debt. Firm characteristics such as profitability and growth opportunities
vary over the business cycle. In economic contractions, profitability declines. And, with the decline
in cash flows, debt tax shields become less valuable. In addition, it is well known that the default
likelihood and loss given default are countercyclical. The asset substitution problem and the debt
overhang may also become more severe in recessions. We expect that as firms change over the
business cycle, their relative demand for debt versus equity will also change.

Macroeconomic conditions affect not just the demand for debt but also its supply. Lenders
are typically less willing to offer financing during contractions. The collateral value drops in
contractions, which increases lenders’ screening and monitoring costs. The higher transaction
costs may deter some lenders from extending financing to firms. Second, supply constraints may
be entirely unrelated to the firm’s condition, such as lender health, whichmay diminish their ability
to lend to firms even when the firm health is unaffected. If firms cannot switch their financing
sources, they will have restricted access to credit.10 We expect these supply effects to matter more
for some firms than others. For example, large firms and those with tangible assets may be less
affected than small, growing firms. In the context of our regressions, the coefficient estimates on
leverage factors may differ during expansions and contractions.

With the state of the economy affecting both the supply of and the demand for debt, it is unclear
how leverage would evolve over the business cycle. It is no surprise that theoretical predictions
on the effect of business cycles on leverage dynamics are similarly ambiguous. Hackbarth et al.
(2006) show that firms add less debt (the numerator of the leverage ratio) in contractions than in
expansions because default thresholds are countercyclical (there are more defaults in recessions).
At the same time, the present value of future cash flows (the denominator of the leverage ratio) is
also lower in contractions because of lower expected dividends. So, in their model, even though
both debt and equity are procyclical, leverage is countercyclical because the denominator effect
(i.e., the PV of cash flows) dominates the numerator effect (i.e., debt).

10Santos andWinton (2008) show that banks gainpower relative to dependent borrowers in recessions and consequently
increase loan spreads. Firms with public debt are less bank-dependent and less affected by this cyclical dynamic. Becker
and Ivashina (2014) find that many firms switch from bank loans to bonds when bank lending standards are tight, i.e.,
depressed aggregate lending, banks are performing poorly, and monetary policy is tight.
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By contrast, Bhamra et al. (2010) reach the opposite conclusion. They show that while eq-
uity value falls in contractions, firms act conservatively when they refinance in bad times. They
choose lower debt to increase financial flexibility. In their model, the numerator (i.e., debt) effect
dominates the denominator (i.e., equity) effect leading to the conclusion that firm leverage is
procyclical at the time of refinancing. Chen (2010) also predicts procyclical leverage dynamics. More
generally, the predictions regarding leverage dynamics depend on the relative cyclicality of the
two components of leverage.

The empirical evidence is similarly mixed. Korajczyk and Levy (2003) show that leverage
cyclicality depends on a firm’s financial constraints. Financially unconstrained firms exhibit
countercyclical leverage dynamics, while constrained firms show procyclicality. Using an (S,s)
model, Korteweg (2010) analyzes leverage dynamics and finds that leverage evolves procyclically.
These early studies examine the direct effects by estimating the coefficient on a recession dummy
in leverage regressions. However, firms do not stay the same in contractions and expansions. Over
the business cycle, firm characteristics change. In addition, the effect that these characteristics
have on leverage also changes. Halling et al. (2016) estimate both the direct and indirect effects
of the business cycle and conclude that leverage dynamics are countercyclical. They find that
countercyclicality of leverage is a feature for both financially constrained and unconstrained firms.

Leverage dynamics may also vary in the cross-section. According to Covas and Den Haan (2011)
both debt and equity issuance are procyclical for most size-sorted firm categories. However, the
procyclicality of equity issuance decreases monotonically with firm size. However, Begenau and
Salomao (2019) dispute these findings and show that small firms can more easily issue securities to
raise money during expansions. In recessions, however, large firms can more easily raise external
financing as they are particularly creditworthy. More recently, Crouzet andMehrotra (2020) provide
evidence that external financing of large firms is less affected by the state of the business cycle than
the financing of small firms. They interpret the evidence as fundamentally driven by corporate
needs for real investment rather than transitory shocks to financing constraints.

Understanding the effect of business cycles on leverage dynamics is complicated by firms’
endogenous entry and exit. Firms in expansions differ from those in contractions Consequently,
identifying the source of cyclicality has been a challenge.

5.9 International evidence

Countries differ on many dimensions that matter for capital structure. In addition to language
and cultural differences, there are differences in accounting practices, laws affecting creditors
and their enforcement, tax codes, regulations, major industries, and political systems. Where do
these differences come from, and how do they affect firms? There is an extensive literature that
attempts to understand and interpret these differences for firms (Rajan and Zingales, 1995; La Porta
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et al., 1997, 1998; Levine, 1997; Acemoglu et al., 2001; Booth et al., 2001). For example, some of
the differences in legal codes could be attributed to the past colonial status of a country or the
prevalence of local diseases. Many papers compare the actions of firms within different countries
to each other. But firms are not necessarily limited to one country. Firms can cross-list (Foley et al.,
2018), re-register in another country (Babkin et al., 2017), or exploit tax havens (Coppola et al.,
2021). Those are fascinating topics but beyond the scope of this survey.

Despite the many detailed differences across countries, far more striking is how similar firms’
financial structures have been across countries during at least the past half-century: firms primarily
use a mix of debt and equity financing; that mix varies with firm size; tiny firms often depend on
‘friends and family’ financing; small firms often rely on bank loans; large firms are more likely
to have publicly traded equity; only very big firms issue bonds; equity has limited liability; in a
bankruptcy, equity loses most or all ownership rights; a CEO essentially controls most firms; the
CEO is answerable to a board of directors; in most countries, the board is elected by equity; the
CEO does not own most equity; the employees do not own most equity; public companies provide
regular reports to shareholders (usually annual, semi-annual, or quarterly). These things seem
so natural and routine that we often forget that they reflect decisions by people. A sense of how
standard these features have become is that the occasional departure from these norms tends to
be considered newsworthy by the business press.

From our perspective, the key question is whether these similarities also show similarities
in leverage choices. Do leverage factors affect firms’ capital structure in other countries similar
to their effect on U.S. firms? To the extent other countries are similar to the U.S., they provide
an independent sample to test the fact that we know. If the capital structures of firms in other
countries differ, then they increase our ability to understand which institutional structures are
important for firms’ financing decisions.

We obtain data for nonfinancial, nonregulated, publicly-traded firms in G-7 countries (France,
Germany, Italy, Japan, Canada, the U.K., and the U.S.) over the 1980-2021 period fromWorldscope.
The countries, while similar in their relative level of development, differ inmany respects. Themost
notable difference for finance is that some countries are “bank-based” (France, Germany, Italy, and
Japan), and others are market-based (Canada, the U.K., and the U.S.). Further, dominant industries,
tax codes, bankruptcy laws, creditor rights, the size of the capitalmarkets, and ownership structures
of firms also differ. If these institutional differences matter, they might explain differences in firms’
composition of assets and liabilities across the countries.

In Table 10, looking across countries there are of course differences. However, it is hard to avoid
recognizing the overwhelming fact of how similar these balance sheets are across countries. On
average, cash and equivalents are around 19%, inventory is around 12%, total debt is around 21%,
and accounts payable are about 11%. Our objective is not to dwell on the institutional factors that
could be driving the differences in several asset and liability categories we observe. The differences
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Table 10:
Balance sheets, G7 countries 1980-2021

This table presents average balance sheets for nonfinancial and non-regulated firms in the G-7
countries, 1980-2021. The sample is obtained from the Worldscope database. Non-public Firms
and those with missing sales and assets are excluded. Also excluded are firm-year observations
where balance-sheet identities do not hold. The value of each balance-sheet item is calculated as a
percentage of the book value of assets and then averaged across all sample firms in the country.

Country→ United United
States Japan Germany France Italy Kingdom Canada
(1) (2) (3) (4) (5) (6) (7)

N 126,808 94,904 16,001 18,330 5,929 38,729 36,387

Total assets 100.0 100.0 100.0 100.0 100.0 100.0 100.0

PPE-net 26.5 28.2 24.4 18.2 23.2 28.8 46.9
Other long-term assets 20.9 13.9 19.3 20.9 22.7 20.4 14.2
Cash and cash eqvts. 21.1 20.0 15.2 15.8 12.9 15.6 21.7
Accounts receivable 15.7 22.9 21.0 28.8 26.1 19.7 9.4
Inventory 12.5 12.0 16.7 14.4 13.6 12.7 6.1
Other current assets 3.5 3.0 3.5 2.0 1.5 2.9 1.9

Total Liabilities 50.9 52.8 58.1 60.0 61.2 50.1 35.8

Total debt 22.0 22.2 19.2 21.5 26.1 17.4 15.2
Short-term debt 4.7 11.5 7.8 8.0 12.0 6.1 4.6
Long-term debt 17.2 10.7 11.5 13.5 14.2 11.3 10.6
Accounts payable 8.1 13.2 9.2 14.4 15.5 11.0 10.5
Other current liabilities 12.9 10.3 14.1 17.3 11.6 15.5 4.4
Other LT liabilities 7.9 4.7 14.0 4.9 6.8 4.7 5.2

Net worth 49.1 47.2 41.9 40.0 38.8 49.9 64.2

Total Liab.+net worth 100.0 100.0 100.0 100.0 100.0 100.0 100.0

may not be easily attributable to institutional differences that are commonly considered important,
a point that Rajan and Zingales (1995) also note. It may require a broader search for country
differences that could account for the differences in the composition of assets and liabilities.

Table 11 provides estimates for each country. To what extent the relations we observe for U.S.
firms documented in Table 8, also hold for firms in other countries? Table 11 shows that standard
leverage factors have the same sign and statistical significance across the G-7 countries. Öztekin
(2015) examines the capital structure of firms in 37 countries and reaches a similar conclusion.
She finds that factors affecting leverage have consistent signs and statistical significance across
many countries. However, she also finds that the institutional environment can explain some of
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Table 11:
Leverage regressions, G-7 countries 1981-2020

This table reports coefficient estimates from fixed effects regressions relating market leverage to
leverage factors in G-7 countries. The data are annual firm-level observations fromWorldscope
from 1981-2020. Regulated, financial firms, and government establishments are excluded. The
dependent variable ismarket leverage (debt over debt plusmarket equity). All specifications include
firm and year-fixed effects. Standard errors (clustered by individual firms) are in parentheses, and
∗, ∗∗, and ∗∗∗ indicate 10%, 5%, and 1% two-tailed statistical significance, respectively.

Country→ United United
States Japan Germany France Italy Kingdom Canada
(1) (2) (3) (4) (5) (6) (7)

IndMedianLevt−1 0.349∗∗∗ 0.290∗∗∗ 0.262∗∗∗ 0.238∗∗∗ 0.361∗∗∗ 0.303∗∗∗ 0.486∗∗∗
(0.024) (0.028) (0.060) (0.056) (0.111) (0.039) (0.050)

Profitabilityt−1 -0.086∗∗∗ -0.349∗∗∗ -0.152∗∗∗ -0.297∗∗∗ -0.347∗∗∗ -0.094∗∗∗ -0.046∗∗∗
(0.004) (0.021) (0.016) (0.024) (0.068) (0.007) (0.004)(

M
B

)
t−1

-0.012∗∗∗ -0.012∗∗∗ -0.021∗∗∗ -0.017∗∗∗ -0.034∗∗∗ -0.012∗∗∗ -0.006∗∗∗

(0.000) (0.001) (0.002) (0.002) (0.006) (0.001) (0.001)
Tangibilityt−1 0.147∗∗∗ 0.290∗∗∗ 0.268∗∗∗ 0.171∗∗∗ 0.092∗ 0.133∗∗∗ 0.065∗∗∗

(0.011) (0.019) (0.033) (0.042) (0.055) (0.017) (0.009)
Ln(Assets)t−1 0.039∗∗∗ 0.086∗∗∗ 0.059∗∗∗ 0.063∗∗∗ 0.079∗∗∗ 0.049∗∗∗ 0.028∗∗∗

(0.002) (0.004) (0.005) (0.006) (0.013) (0.003) (0.003)
Firm FE Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes
R2-Adjusted 0.653 0.786 0.672 0.700 0.688 0.571 0.659
Observations 100,733 79,639 14,171 15,823 5,139 32,514 22,373

the cross-country variations in the determinants of leverage and how quickly leverage adjusts to its
target.

Stylized Fact 10. Common-size balance sheets are very similar across G-7 countries, with an average debt
ratio of about 22%. In leverage regressions for G-7 countries, the factors developed in studies of American
firms have the same coefficient signs and are routinely statistically significant outside the U.S.

In summary, most cross-country studies focus on the differences by often grouping countries
based on potentially long-lived forces such as colonial power or geographic attributes. Such
studies have proved interesting. However, in our view focusing on detailed differences may have
obscured the dominant fact. The typical firm’s capital structure and balance sheets are remarkably
similar across countries. In some business disciplines, it is popular to use culture to help explain
observations (Hofstede, 1993). Culture is unlikely to be a useful concept for understanding the
main features of corporate capital structures. There is too much fundamental similarity across
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such culturally distinct countries. Stylized fact 10 is similar to stylized fact 1 in that it also poses
a major challenge to our understanding. These patterns must reflect deep causal forces such as
agency conflicts or unavoidable informational problems. They appear unlikely to be well explained
by country-specific bankruptcy codes or regulation differences.

6 Leverage changes

6.1 Pecking order

Do firms follow a pecking order? In other words, do firms rely on internal resources to meet
their needs when possible? And if internal funds are inadequate to meet their needs, do they
issue debt? Under the pecking order, firms issue equity only if they have exhausted their debt
capacity. Prominent tests of the theory include those by Shyam-Sunder and Myers (1999), Fama
and French (2002), Frank and Goyal (2003), and Leary and Roberts (2010). Section 3 shows that
financing deficits arise because firms face a flow budget constraint. If a firm’s needs (Needst)
exceed internally generated cash flow (CFt), the resulting deficit (DEFt) needs to be financed
externally either through debt (∆Dt) or equity (pt∆Nt). Or,

DEFt ≡ Needst − CFt = ∆Dt + pt∆Nt. (7)

There are three distinct tiers in which the firm uses different ways to finance itself. In the first
tier,Needst ≤ CFt. Then∆Dt = 0 and∆Nt = 0. Here, the firm has enough internal resources to
fund its needs. Rather, it must decide how to distribute its surpluses (i.e., CF overNeeds). Myers
(2003) points out that firms with surplus will work up the pecking order when distributing money.
Firms will use their surplus to pay off debt and repurchase equity only after the outstanding debt
has been repaid.11 In the second tier, the firm’s needs exceed internal cash flow, but it has sufficient
debt capacity. That is,Needst > CFt andNeedst ≤ CFt +DCt −Dt−1. Since internal cash flows
are insufficient to meet the firm’s needs, the firmmust raise external funds. As long as the debt
capacity (DCt) does not bind, the pecking order says that the firm will use debt. Since the debt
capacity does not bind, no equity is issued. In the final tier, Needst > CFt +DCt −Dt−1. The
firm will setDt = DCt. Equity issues, pt∆Nt, will make up the balance of the necessary funding,
i.e., pt∆Nt = Needst − CFt −DCt +Dt−1.

The question is whether the cash flow budgets of firms conform to the predictions of the tiers
suggested by the pecking order theory. Table 12 sorts firms into three portfolios depending on
whether they have a surplus or a deficit. Firms are in surplus if CF exceeds Needs by more than 5%

11The reason is that if a firm attempts to repurchase equity, investors assume that managers have positive information,
not yet reflected in stock prices, causing prices to rise. Given the price impact of attempted stock repurchases, managers
refrain from repurchasing equity.
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Table 12:
Cash flow budgets, deficit versus surplus firm

The table presents the average cash flow budget constraint. Firms are sorted into three deficit
groups: firms with surplus (Needs− CF < −0.05), firms that are in balance (−0.05 ≤ Needs−
CF ≤ 0.05), and firms with deficits (Needs− CF > 0.05).

Generating Generating Generating
Surplus Neither Deficits
(1) (2) (3)

N 27,933 95,316 54,647
Panel A: Cash Flow Budget (fraction of beginning assets)

Investments (Inv) 0.013 0.065 0.252
∆ working capital (∆WorkCap) -0.022 0.009 0.055
Cash dividends (Div) 0.009 0.012 0.009
Change in cash (∆Cash) -0.004 -0.004 0.069

Needs (Needs) -0.004 0.083 0.385

Internal cash flow (CF) 0.116 0.086 -0.041
Net debt issues (∆D) -0.086 -0.004 0.174
Net equity issues (p∆N) -0.033 0.001 0.252

Financing (Financing) -0.004 0.083 0.386

of lagged assets. Firms are in balance when their Needs are within±5% of lagged assets. And firms
are in deficit when Needs exceed CF by more than 5% of lagged assets.

Firmswith surplus have low investment needs (1.3% of lagged assets), minimal dividend payouts
(0.9% of lagged assets), declining working capital investments (-2.2% of lagged assets), and they
accumulate little cash (-0.4% of lagged assets). At the same time, they are highly profitable, with
internal cash flows averaging about 11.6% of lagged assets. Firms use surpluses to both pay down
debt and repurchase equity. The net debt issues are -8.6% of lagged assets, and the net equity issues
are -3.3% of lagged assets. Firms that are in balance issue little net debt or net equity. They finance
theirNeeds primarily through internal cash flows.

Firms in the deficit group have significant investment needs (25.2% of lagged assets) and large
working capital requirements (5.5% of lagged assets). These firms also buildup cash and add
about 6.9% of lagged assets to their cash holdings. Importantly, these firms are not profitable,
with internal cash flows averaging -4.1% of lagged assets. Thus, deficits result from a significant
investment in productive assets, liquidity buildup, and lack of profitability. Firms finance these
deficits through both debt and equity issues. Net debt issues for deficit firms average 17.4% of
lagged assets, while net equity issues are about 25.2% of lagged assets. Deficit firms repurchase
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little equity, so most of their equity issuance is to fund their deficits. In column (3) of Table 12,
it is unclear if firms with deficits have reached their debt capacity. Debt capacity is theoretically
ambiguous and empirically difficult to measure (see Frank et al., 2020). Thus, we sort firms into
100 equally sized bins based on their financing deficit. Firms with high deficits are more likely to
have used up their debt capacity.

Figure 3 plots the average net debt and equity issue for firms in the 100 bins sorted on financing
deficit. The dashed vertical line is at the bin where the average deficit is close to zero. Hence, bins
to the left are firms with surpluses, and those to the right are firms with deficits. Panel A shows
that firms with deficits (i.e., to the right of the dashed vertical line) issue both debt and equity until
deficits reach levels in the 90th percentile. At that point, there is a sharp increase in equity. Panel
B zooms on bins in the middle and shows an apparent lack of discontinuity in financing choices.
Even firms with small deficit issue equity. Overall, firms are active in both debt and equity markets
when deficits are reasonable and turn to equity markets when deficits become massive.

Stylized Fact 11. For most firms with modest financing surpluses or deficits, net equity issues are generally
minor. Firms with large financing deficits issue much more net equity than net debt. Much of the debt
issuing is similar in magnitude to maturing debt, so net debt is also small.

In summary, firms generating surpluses returnmoney to debt and equity holders. Self-sufficient
firms’ issuance activities on the debt side are just large enough to offset their debt repayments. These
firms are not very active in equitymarkets. Firms generating deficits (due to lack of profitability and
significant investment needs) access debt and equity markets. The average firm issues more equity
than debt. However, focusing on major financing decisions reveals a higher propensity to make
major net debt issues rather than major net equity issues. If we take the theory seriously, issuing
relative to the thresholds is key. Following Leary and Roberts (2010), we know that a great deal
of issuing activity happens where it ought not, according to the Pecking Order theory. Attempts
to redefine the threshold locations to force the Pecking order theory to work have not proved
empirically successful either.

6.2 Market timing

When firms raise external financing, we expect managers to pay attention to how attractive the
current financing terms are. But the definition of ‘attractive’ is not entirely clear. According to
one version of behavioral finance, managers are smart, but markets are not. In this version, firms
issue temporarily over-priced securities. When the market catches up to the true value, the firm
will have beaten the market and raised funds cheaply. This idea may seem appealing (Baker and
Wurgler, 2002; Huang and Ritter, 2005), but it is controversial.

The first concern is that the forward-looking behavioral theory is not the only way to think
about the problem. The neoclassical theory can generate time-varying financing decisions if the
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Figure 3: Average net debt and net equity issuances to lagged assets for firms sorted into equally-
sized bins based on the size of the financing deficit to lagged assets, 1971-2020. The bins to the left
(right) of the dashed vertical line represent firms generating financing surpluses (deficits). The
sample comprises U.S. firms on Compustat. Financial firms and utilities are excluded. Financing
deficit equals cash dividends, investments in fixed assets, increases in cash holdings, and changes in
working capital minus internal cash flow. Net debt issues equal debt issuesminus debt redemptions.
Net equity issues equal stock issuesminus stock repurchases. The data are obtained fromCompustat
fund flow statements.
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required market returns are time-varying with a predictable component. When required returns
are low, more projects have positive NPV, so firms are more likely to issue new securities to fund
those projects. If stock returns have a long-run tendency to return to average, that might seem like
effective timing.

The second concern is that firms may react to the past rather than predict the future. Schultz
(2003) says that firms do time the market in a backward-looking sense and do not beat the market
in a forward-looking sense. This is called pseudo-market timing. Butler et al. (2005) and Butler
et al. (2011) report evidence in favor of pseudo-market timing. How should we understand pseudo-
market timing? Much like forward-lookingmarket timing, it could reflect rational Bayesianupdating
decisions. Or it could be a behavioral reflection of naive managers looking at the past data in a
largely futile attempt to predict the future. In either case, this evidence is a reminder that beating
the market is not easy.

A third concern is firm heterogeneity. If we believe in the smart manager/stupid market idea,
then all smart managers should be doing pretty much the same thing. We ought to observe much
more highly correlated issuing decisions than we see. This concern is typically ignored in the
literature, but it would need to be addressed if market timing were taken seriously as a theory.

A fourth concern is that forward-lookingmarket timing theory is commonly interpreted relative
to a multiple-year horizon, say three to five years. But the finance theory of expected stock returns
is unsettled, and there is considerable uncertainty about the ‘true expected value’ facing any given
firm over several years (Campbell et al., 1997). With standard errors that properly reflect our
uncertainty about the actual data-generating process, we are stuck. Probably we cannot reject
market timing. But probably, we cannot reject no market timing either. There is just too much
uncertainty about the correct expected returns. Our understanding of the true data-generating
process is not sharp enough to tell.

Over very short horizons, expected stock price changes are near zero, so mismeasurement
is less of a worry. For that reason, Frank and Nezafat (2019) looked at the ability of firms to time
the market over short time horizons. They compare the risk-free rate on a bond issue date to the
risk-free rate on other dates in a short window, such as a month, around the issue date. They
also examine Credit Default Swap (CDS) prices in a window around the actual issue date. They
test the hypothesis that the actual issue date has more favorable terms relative to other dates -
counterfactual issuing dates. Is there any difference in that window? It is enough to reject pure
chance? To answer this they, develop a version of a Monte Carlo permutation test. They can reject
the no difference hypothesis for both the risk-free rate and for the firm’s CDS. However, in both
cases the magnitudes of the gains are rather small.
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6.3 Mean reversion

Interest in leverage mean reversion was stimulated by Myers (1984), who considered the issue
critical for the static trade-off theory: “A static tradeoff framework, in which the firm is viewed as
setting a target debt-to-value ratio and gradually moving towards it, in much the same way that a
firm adjusts dividends to move towards a target payout ratio.” Frank and Goyal (2008) argue that a
static theory does not predict dynamics, so there is a conceptual mismatch. Leary and Roberts
(2005) examined the time series generated by several explicitly dynamic models, helping to clarify
the role of adjustment costs. However, it remains true that Myers (1984) stimulated many studies
attempting to assess the speed of target adjustment.

Two empirical claims about leverage dynamics have received particular attention. The first
claim is that capital structure simply results from random shocks. According to Welch (2004),
corporate issuing decisions are not driven by an effort to undo the effect of equity market shocks.
So the capital structure is pretty erratic and unpredictable. The second empirical claim conflicts
with the first. Leverage is said to be highly persistent and exhibits remarkable stability over long
periods. This point was made at the aggregate level by Frank and Goyal (2008) (stylized fact 2) and
at the firm level by Lemmon et al. (2008). DeAngelo and Roll (2015) provide a critical challenge
to this evidence. Frank and Shen (2019) is an attempt to understand the DeAngelo and Roll (2015)
evidence in terms of sensitivity to two common factors (firm size and market to book). Such a
model may predict firm financing decisions reasonably well, but of course, those factors are not
exactly nicely exogenous. So that leaves a gaping hole in our understanding.

Empirical tests of target adjustment focus on two related questions. First, what do firms do
when actual debt ratios deviate from the target? Second, does firm-level leverage reverts to a
target? The target is not observable, so it must be estimated, or we must impute its effects. Early
studies estimated target leverage as the average debt ratio across a sample period, essentially
taking a long-term average as the target. This approach to estimating targets is problematic. We
expect target debt ratios to change over time as firm characteristics change. If, for example, a
firm issues equity after an increase in its stock price. One interpretation is that the firm action is
inconsistent with adjusting toward the target since issuing equity moves the firm further from its
target. However, an alternative interpretation is that stock price change reflects improvements in a
firm’s investment opportunity set. The improvement in growth prospects lowers the target debt
ratio, and the equity issuance decision is a rational response of the firm to move toward its new
target ratio.

One could overcome problems with static targets through a two-step procedure in which an
equation for the target is estimated first, and the fitted value is then substituted into the adjustment
equation. Hovakimian et al. (2001) use such a procedure to examine whether firms move to a target
debt ratio when they raise new capital or repurchase existing capital. In the first step, they regress
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leverage on a vector of variables presumed to affect leverage targets and use the estimatedmodel to
predict target leverage. In the second step, they estimate a logit model to predict a firm’s financing
choice as a function of the difference between actual leverage and the estimated target leverage
and other variables affecting the deviation of the actual debt ratio from the target. Firms issue debt
when actual debt ratios are below the target and reduce debt when actual debt ratios are above
the target. However, adjustments are stronger and more significant for debt reductions than debt
issuances. It is not clear why firms adjust more quickly when they are overleveraged but not when
they are underleveraged. Subsequently, Frank and Shen (2019) examine whether firms undertake
financing actions to adjust leverage towards their targets. They try inferring leverage targets using
the models employed in several high-profile studies (Fama and French, 2002; Welch, 2004; Kayhan
and Titman, 2007; Frank and Goyal, 2009; Faulkender et al., 2012). Those models produce leverage
targets that do a good job of predicting debt reductions and stock repurchases. But those models
have trouble predicting debt and equity issues. From a reveal preference perspective they argue
that the targets produced by those published models do not match the true leverage target that
firms care about.

A large empirical capital structure literature is focused on estimating the speed of adjustment
(SOA) toward firms’ target leverage. Instead of the two-step procedure described above, one can
substitute an equation for the leverage target into the adjustment equation and then estimate the
resulting structure using a dynamic partial adjustment model. The SOA is estimated as one minus
the coefficient on lagged leverage. Estimates of annual SOA vary widely. They range from as low as
0% to as high as 40%. Welch (2004) finds no adjustment to leverage shocks emanating from changes
in stock prices, thus concluding that SOA is close to zero. Fama and French (2002) estimate that
SOA is between 7 and 18%, concluding that adjustment toward target happens at a ‘snail’s pace.’ On
the other hand, Flannery and Rangan (2006), Leary and Roberts (2005), and Alti (2006) find SOAs
that are as high as 35% to 40%.

There is a conceptual concern. The significant variation in mean reversion estimates across
studies reflects our inability to estimate leverage targets precisely. Suppose we had a perfect model
of the firm and the model explains 100% of what the firm does. Then there is a sense that the firm
is always at the target. That target might be time-varying. But the true SOA would be 100%, i.e., the
firm is always at the target. From this point of view, suppose we see a firm that, in our opinion, is
not at the target. It says more about our understanding of that target than actual firm behavior.

Suppose that the leverage target is mismeasured, the estimated speed is a mix of the actual
effect and zeros. The zeros are due to the mismeasured cases in which, on average, the firm does
not move in the expected direction. Taking average non-zero true effects with zeros biases the
estimated speed coefficient toward zero. How close the estimated speed parameter is to zero could
thus be interpreted as providing information about how badly mismeasured the target is.
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Leverage targets were originally viewed from the perspective of a static model in which costs
and benefits were balanced. But static models are static. When adjustment costs are formally
introduced, as stressed by Leary and Roberts (2005), the exact form of those costs is critical for
the predicted paths. Nontrivial fixed costs tend to produce zones in which it does not pay to adjust
(Fischer et al., 1989). Nontrivial marginal costs tend to produce seeming under-adjustment relative
to a static target (Frank and Goyal, 2015). There is evidence that both types of costs play at least
some role. There is also evidence that the targets are heterogeneous across firms and time-varying
(Frank and Shen, 2019).

A commonfix to improve target leverage estimates is to include firmfixed effects in the equation
for leverage target. If leverage targets include the impact of time-invariant unobserved variables,
then we can control for those unobservables by having a firm fixed effect. Flannery and Rangan
(2006) find a dramatic improvement in the speed of adjustment with fixed effects; the SOA is only
about 13% when dynamic partial adjustment models are estimated without firm fixed effects, but
they jump to 38% when fixed effects are included. According to Flannery and Rangan (2006), the
inclusion of firm-specific effects to control for unobserved heterogeneity substantially increases
estimated adjustment speeds because fixed effects improve our estimates of the firm’s target
leverage. While that may be correct, a severe problem is that the lagged dependent variable’s
coefficient in a dynamic panel model is biased because of the correlation between the fixed effect
and the lagged dependent variable. The inclusion of firmfixed effects in dynamic partial adjustment
models may yield an SOA estimate that is too large. The upward bias of the estimated SOA is more
prominent for shorter panels.

Several econometric techniques have evolved to correct these biases, including the use of an
instrumental variable in Flannery and Rangan (2006), a system generalized method of moments
(GMM) in Lemmon et al. (2008), and a long-differencing estimator in Huang and Ritter (2009).
Flannery and Hankins (2013) examine the properties of seven alternative methods for estimating
dynamic panel models and conclude that Blundell-Bond GMM (Blundell and Bond, 1998) and
bias-corrected least squares dummy variable (LSDVC) (Bruno, 2005) estimators perform best.

A second source of potential bias arises because leverage ratios lie in the unit interval, and
regression models with a dependent variable, a fraction between 0 and 1, produce biased estimates.
Elsas and Florysiak (2015), therefore, propose a new estimator for dynamic panel data with the frac-
tional dependent variable (DPF estimator) and find SOA to be about 26 to 27%, which corresponds
to a half-life of leverage shocks of about 2.3 years. Recently, Yin and Ritter (2020) argued that it is
important to distinguish between passive and active adjustments and that the passive influence of
firm value growth could be another source of upward bias in SOA estimates. The right way to think
about that distinction is tricky when firms consider likely future conditions, and there are fixed
costs of active adjustments. Both the form of the adjustment costs and the structure of the shock
process will have a large effect on optimal firm financing. Overall, the mismeasured time-varying
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target problem remains (Frank and Shen, 2019). None of these econometric bias corrections will
overcome the problem of mismeasured heterogeneous firm targets in which some firms respond
to a given factor with an opposite sign from the response at other firms.

Stylized Fact 12. Corporate leverage does exhibit some long-run mean-reversion at the firm level. But
leverage targets are heterogeneous across firms and are not time-invariant. The speed at which leverage
adjusts to the target depends on how that target is defined and measured and the validity of econometric
methods that deal with the use of fixed effects in dynamic panel models.

6.4 Financing sequences

The mean reversion literature uses a leverage target as a foundational concept. The concern in that
literature is about defining that target, and measuring the speed at which the target is approached.
But that focus may have unduly limited our perspectives on the dynamics. Many papers study
debt decisions and simply ignore equity decisions altogether. This is sometimes justified because
secondary equity issuance on themarket is fairly rare, and so can be ignored for practical purposes.
That simplification seems plausible for firms generating close to enough funds to self-finance. But
as we know from Figure 3, firms with large financing deficits issue large amounts of equity, and
firms with large financing surpluses often repurchase at least some equity. That evidence is useful
and it seems suggestive, but it does not address the lead-lag structure.

Frank and Sanati (2021) show a definite lead-lag structure exists in the US data both at the firm
level and at the aggregate data. To account for the observed sequencing they provide a model in
which debt has a tax benefit, but debt also entails a collateral constraint.12 Equity lacks the tax
benefit but avoids the need to post collateral. How does this produce a lead-lag structure? Consider
a firm with a positive productivity shock. The firm would like to obtain extra capital to take full
advantage of the shock, but it may not have enough spare cash or collateral. So the firmfinances the
investment in additional capital by issuing equity. It uses the money to get the extra capital which
is then available as collateral. The extra capital produces extra output and serves as additional
collateral. So at that point, the firm issues debt and repurchase equity to improve its tax efficiency.

Sequencing opens the door to further complexity. It creates an opportunity to observe how
events are developing. This may permit managers learn from the actions of their peers. Testing the
idea, however, is challenging on two fronts. First, peer firms face similar institutional environments,
have similar production technologies, and perhaps face similar investment opportunities. Thus,
any correlation between firms’ financial policies and the policies of their peers may reflect an
omitted variable. Second, while we want to test if firms respond to the actions of their peers’

12Pledging collateral has long been viewed in the literature as an important mechanism to cope with informational
frictions, see Bester (1985), Besanko and Thakor (1987), Berger and Udell (1990), Jermann and Quadrini (2012), Rampini
and Viswanathan (2013).
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financing policies, firms may respond to changes in their peers’ characteristics. Distinguishing
the two channels is difficult. Leary and Roberts (2014) tackle both of these issues. By exploiting
lagged return shocks to peer firms as a source of exogenous variation in peer firm attributes, they
find that peer firm equity shocks negatively affect leverage; firms issue less debt and more equity
in response to positive peer firm equity shocks. They also find that firms are not responding to
changes in the characteristics of their peers since peer firms’ equity shocks affect the leverage
ratios of firms only when those shocks are accompanied by changes in peer firms’ leverage ratios.

Financing sequences may help provide deeper insights into the capital structure driving mech-
anisms. Structural models often assume that shocks follow an AR-1 process and do not focus on the
leads and lags. Leary and Roberts (2005) have shown the general importance of adjustment costs.
There seems to be further scope to examine the interaction between equity adjustment costs, debt
adjustment costs, and how they affect investment. Heterogeneous expectations and managerial
mistakes may also be particularly important in this context.

7 Structural methods

A structural approach to capital structure starts by postulating a set of equations assumed to
match the economic structure, and then the parameters in those equations are estimated (Reiss
and Wolak, 2007; Strebulaev and Whited, 2011; Andrews et al., 2020; Heckman and Pinto, 2022).
This differs from descriptive regressions and from typical Rubin causal models in that an explicit
economic model rather than statistical assumptions are used to justify the form of the equations to
be estimated.

If the economicmodel is reasonably accurate, the estimated parameters have a precise interpre-
tation within the theory. The estimates ought to do a good job predicting out-of-sample, provided
the structure has not changed, so the estimates can be used to do counterfactual policy exercises.
If the assumed model is not reasonably accurate, the results may not have any of these merits. No
economic model is an entirely complete description of the true data-generating process. Thus, if
we push hard enough, we know that models do not match the true data-generating process, so
there is always room for debate.

Two broad categories of structural models are commonly used in corporate finance: those
based on demand and supply, and those based on a dynamic firm optimizing model. Demand
and supply models use methods from industrial organization (Ackerberg et al., 2007; Train, 2009).
Production functions (Ackerberg et al., 2007) and equilibriumwith selection effects methods (Einav
et al., 2021) have also been used in some papers. There are many interesting corporate finance
examples including Hortacsu et al. (2013); Egan et al. (2017); Yannelis and Zhang (2021); DeFusco
et al. (2022). Dynamic firm optimization models have been used in corporate finance for a longer
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period of time. They use methods from macroeconomics and macro-asset pricing (Adda and
Cooper, 2003; Strebulaev and Whited, 2011). High profile examples include Hennessy and Whited
(2005, 2007) and Strebulaev (2007). We consider both categories in turn.

7.1 Demand and supply approach

In economics it is traditional to use a market demand and supply equilibrium to understand what
we see. Econometric methods to estimate demand and supply curves have developed particularly
in industrial organization Ackerberg et al. (2007); Berry and Haile (2021); Gandhi and Nevo (2021).
These methods are now being increasingly adopted to study finance issues as well, see Koijen and
Yogo (2019); Egan et al. (2017, 2022). Since economic problems differ from one setting to another,
structural models often differ from each other. However, it has become common to use discrete
demand models. The choice of any individual depends on the good’s characteristics and a random
term. Market demand is found by summing over individuals. In a market equilibrium price is
endogenous, so instrumental variables are needed (Berry, 1994; Berry and Haile, 2021; Gandhi and
Nevo, 2021).

A good example of this kind of analysis in corporate finance, is provided by the model in Egan
et al. (2022). They study how banks depend on deposits to finance their value creation. Does bank
value come from primarily from skill on the deposit taking side, from skill on the asset investment
side, or from complementarities between them? To do this they define a bank profit function and
assume that the bank is maximizing profits. They use the following notation: Ajt are the assets
of bank j on date t,Djt is deposits, Ejt is equity, ϕjt is asset productivity, and δjt is deposit taking
productivity, f(·) is a revenue function, c(·) is a funding cost function, profits are paid out at rate λ,
profits grow at rate g, the required market rate of return is k, πjt(·) is bank profit function, π∗

jt(·) is
equilibrium bank profit function.

Their objective is to recover the values of ϕjt and δjt from the data. Since assets = liabilities +
shareholder equity, Ajt = Djt + Ejt. The profit function per period is

πjt = f(Ajt, ϕjt)− c(Djt, δjt) (8)

Each bank j takes the parameters as given and chooses {Ajt, Djt} to maximize 8. The market value
of the bank is

M(ϕjt, δjt) =
λπ∗

jt

k − g
(9)

To match the model to data they need to specify functional forms. Revenue is, Yjt = ϕjtA
θ
jt, so

productivity satisfies δπ
δϕjt

= Aθ
jt.

Demand enters the model on the deposit-taking side. Any customer when deciding to make a
bank deposit cares about the utility it generates. A customer depositing ijt gets utility αijt (net of
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any other fees). The inputs like labor, to producing services is denoted byXjt and the service are
thing like ATMmachines, online banking, and other regular banking services. The customer k
also gets deposit services from the bank, βXjt + δjt + εkjt. The customer’s indirect utility is,

ujkt = αijt + βXjt + δjt + εjkt (10)

Each potential customer selects that bank that offers the greatest utility. Each customer has a
specific taste shock (εjkt), so it is not deterministic, and even a relatively poorly managed bank will
still have some customers. The more productive the bank, the more customers it gets.

Assume that εjkt are independent across banks. Various functional forms can be assumed for
the distribution. Egan et al. (2017) assume that it follows a Type 1 Extreme Value distribution which
is popular choice with convenient properties. A particularly clear exposition of the issues involved
with the choice of distributions is provided by Train (2009). Under the distributional assumptions,
the market share sjt for bank j is

sjt =
exp(αijt + βXjt + δjt)
J∑
lt

exp(αilt + βXlt + δlt)

. (11)

Let the total market for deposits beNt, then bank j has sjtNt deposits. Putting everything together
they have have,

πjt = ϕjtA
θ
jt − ijt ∗Nsjt −Xjt (12)

and the bank’s log market share is

lnsjt = αijt + βXjt + δjt − ln(

J∑
l=1

exp(αijt + βXjt + δjt) + 1) (13)

This equation can be estimated using a regression with a time fixed effect, a bank fixed effect,
bank characteristics, and a residual. They have data for 847 bank holding companies from 1994 to
2015. To control of the endogeneity of deposit rates, they use a bank-specific pass-through of the
3-month Libor rate into the bank deposit rate. They also use the average product characteristics of
the bank’s competitors as an instrument.

The estimation produces a rich set of results. For creation of bank value, savings deposits are
more important than transaction deposits, lending activity is more important than holdings of
securities. Overall the ability to generate deposits seems to be the most important aspect.

Egan et al. (2022) study banks. It should be apparent that a similar approach might be taken to
study non-financial firm capital structure. To do that we would need to take a stand on the nature of
the demand for corporate securities, and so the issues discussed in Section 8 are likely important.
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The evidence in Section 3 suggests that the demand for firm securities likely has a lot to do with
the portfolio decisions of institutional investors. Work in this general direction can be found in
Bretscher et al. (2022); Coppola (2022), however these studies do not develop the capital structure
implications.13

7.2 Dynamic optimization approach

Starting with Brennan and Schwartz (1978), dynamic optimizing firmmodels are frequently used to
study capital structure, and typically they have no closed-form solution. Much of this work uses
methods similar to models in macroeconomics and macro-asset pricing. As explained by Adda
and Cooper (2003) and Strebulaev and Whited (2011), the methodology has a standard set of steps:

1. Specify a dynamic optimizing model of the firm including the firm’s objective function,
constraints, and state transition functions. The exogenous parameters remain fixed and state
variables evolve. The firm takes some variables as given (state variables) and other variables
as chosen by the firm (control variables).

2. Typically the model has no closed form solution, so the model is solved numerically to
obtain policy rules. To do that, specify parameter values and then solve the model through
value function iteration or policy iteration. Several other algorithms are also available (e.g.
see https://python.quantecon.org/intro.html). The model solution then predicts the model
outcomes.

3. Compare the predicted model outcome to outcomes observed in the data. If they do not fit
well, something must change. Generally one tries to find a better set of parameters, either by
hand or by estimating them, for instance using maximum likelihood or simulated method
of moments. If there are no parameters that permit a reasonable match, reconsider the
specification of the model that you started with.

4. If the model moments provide a reasonable match to the observed data moments, then one
can study the strengths and weaknesses of the model. For example, does it also fit data
moments not targeted originally? If the purpose is to consider policy analysis, simulate the
model under alternative policy regimes to see how different they are.

In capital structure applications, we commonly use Simulated Method of Moments for estima-
tion (Adda and Cooper, 2003; Hennessy andWhited, 2007; Bazdresch et al., 2018).14 When doing this

13Egan et al. (2022) also do not focus on industry entry or exit. Techniques for analyzing industry equilibrium with
entry are available (Hopenhayn, 1992; Clementi and Hopenhayn, 2006; Carvalho and Grassi, 2019). Work along those
lines might be used to help us better understand the capital structure impacts of the evidence in Table 9.

14Other methods are also used occasionally. Morellec et al. (2012) use Simulated Maximum Likelihood (SML). Nikolov
et al. (2021) numerically solve using linear programming. They specify an approximating model based on the policy
function, and then do empirical work based on the approximating model. They call this Indirect Inference (II).
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it is common to prespecify some parameters at fixed values. This is usually done for parameters
where we are rather confident of an approximately correct value. For instance we might specify a
risk-free interest rate of perhaps 3% or 4% a year, and maybe a capital depreciation rate of about
8% a year. In this way we reduce the number of parameters to be estimated.

The remaining parameters are chosen by an optimization problem that minimizes distance
between the targeted simulated moments from the model and the corresponding data moments.
We must decide on the moments to target and how to weight the various moments that we do
include. The targeted moments are those that the algorithm is using when selecting optimal
parameters. Normally the model will have other moments as well, but they are not targeted. There
is some flexibility regarding which moments in the data to target when studying capital structure,
see Bazdresch et al. (2018). A good model ought to be able to also match important moments that
were not targeted when estimating the parameters. This recipe has an appealing logic, and it is
frequently used in structural corporate finance.

7.3 Lessons

What havewe learned from the structuralmodels we did not otherwise know? Fromour perspective,
the most important result is that reasonable dynamic optimizing models can provide a good
approximation to key moments in the capital structure data. That has been found across many
papers (Strebulaev, 2007; Hennessy and Whited, 2007; Glover, 2016; Bazdresch et al., 2018; Nikolov
et al., 2021; Frank and Sanati, 2021). This makes earlier concerns about the level of debt (Miller,
1977; Graham, 2000) seem less acute.

The functional form of adjustment costs have been shown to be important, see Fischer et al.
(1989), Leary and Roberts (2005), Frank and Goyal (2015). Different adjustment cost assumptions
produce sharply different time series as in Leary and Roberts (2005). With only variable transaction
costs in a continuous time capital structuremodel, firmsmaintain high debt in an attempt to almost
fully capture the tax benefit while remaining just below the default boundary. With only fixed
adjustment costs, Fischer et al. (1989) find zones of inaction. Frank and Goyal (2015) find that using
both fixed and variable adjustment costs together better reflects the data.

Dynamic capital structural models often have many free parameters. This is beneficial in terms
of matching data, but it is costly in terms of making the models conceptually hard to reject. If a
model has too many parameters, we may find a match to the data in-sample even if our structure is
far from the true data generating process. In that case the results will not generalize and policy
counterfactuals can be misleading. There is a related concern about the choice of moments to
target. Many moments could be considered. This choice is often treated as a minor issue in a paper.
But if different papers on the same topic aim to match different moments, it may be hard for the
reader to develop an overall perspective, see Bazdresch et al. (2018); Andrews et al. (2020).

67



How do we distinguish among alternative structural models? That is not clear. A variety of
dynamic capital structure models all seem to generate reasonable moments. We can think of this
as an identification concern. By definition, a model is identified if distinct values of the parameters
correspond to distinct distributions of the data under the researcher’s maintained assumptions
(the structural model). There is no other model that is observationally equivalent under those
assumptions. This is also called point identification. Lewbel (2019) covers this concept’s many
refinements and extensions. Point identification is conditional on the assumed structure.

Suppose we consider a set of possible capital structure models. Can we identify a specificmodel
and exclude the rest? Or is there an observational equivalence over the set of models? Nikolov
et al. (2021) partly address this issue by comparing their three models using a non-nested model
selection test due to Rivers and Vuong (2002). In the capital structure literature, we do not know
how broadly observational equivalence is a serious concern. This reflects the work required to
study such models given current methods. Even estimating one such model and establishing some
robustness requires significant effort.

Less widely recognized is the fact that dynamic capital structure models often have multiple
equilibria. When talking with people who solve these models on the computer, the fact that there
are often multiple solutions seems to be fairly well-known. But when reading the papers, the issue
is often just in a footnote or entirely ignored. This is unfortunate.

Multiple equilibria may ultimately prove to be among the most important reasons to care
about dynamic capital structure. Financing terms may have important connections to the overall
performance of the economy operating through multiple equilibria. What do we know about
multiple equilibria in capital structure models? With single period debt, Chen and Frank (2022b)
shows how to prove that a unique Markov Perfect Equilibrium exists in a standard trade-off model.
But much corporate debt has maturity in the range of 5 to 10 years. If the debt is multi-period,
then a circularity may emerge sustaining multiple equilibria. If investors expect good things from
the firm they provide funds at a low cost which permits the firm a better chance to do well in the
future. If investors expect bad things from the firm, they will provide funds at a high cost making
it harder for the firm to do well in the future. Expectations about the subsequent refinancing terms
help determine the terms for current multi-period debt. This kind of circularity can help sustain
multiple model solutions. With multi-period firm debt, the problem has not been fully explored,
but see Crouzet (2017) and related work on government debt, e.g., Aguiar and Amador (2020).

Observation 3. Multiple equilibria seem to be common in production-based capital structure models
with finite multi-period debt.

Despite these challenges, structural models in capital structure have been constructive. They
have helped enforcing coherence and clarifying some key aspects of firm decisions. Improvements
in computation speed due to faster machines and improved algorithms have made some previously
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infeasible analyses feasible. Newer approaches to robustness checking and to reporting the evi-
dence have also helped (Andrews et al., 2017, 2020; Wang et al., 2022; Catherine et al., forthcoming,
2022).

8 Do investors matter?

Capital structuremodels commonly assume that investors are homogeneous, perfectly competitive,
and risk-neutral. While it is known that departures from those assumptions are real (Titman, 2002),
they are often assumed to be minor. The main exceptions are studies of tax effects starting with
Miller (1977) where differences in investormarginal tax rates are central, and the banking literature
that connects banks and bank-dependent firms (Khwaja and Mian, 2008; Leary, 2009; Cortés and
Strahan, 2017; Santos and Winton, 2019; Chodorow-Reich et al., 2022; Chodorow-Reich and Falato,
2022).

The alternative to the homogeneous investor assumption is a clientele effect. Investors value
debt and equity of firms for various reasons with some investors focusing on one set of firm
characteristics and others focusing on a different set. Firms will respond to preferences of their
clienteles. Hence, otherwise similar firms with different investor clienteles will adopt policies. We
begin with a discussion of how public and private firms finance their operations, and then discuss
the literature that examines the effect of active versus passive equity investors, bank loans and
bonds, employee investors, insurance firms, mutual, and pension funds on capital structures of
firms.

8.1 Public and private equity

Over the past 25 years, the number of publicly traded U.S. firms have sharply declined with more
firms choosing to remain private. Several reasons are offered for this shift from public to private
ownership. Some scholars attribute this to the growing regulatory burden of being a public firm
created by the Sarbanes-Oxley Act (SOX) in 2002. Others point to the growth of private equity
and regulatory changes that have made it easier to issue private equity (Ewens and Farre-Mensa,
2020, 2022; Gompers et al., 2020; Gompers and Kaplan, 2022).15 Even publicly traded firms issue
securities privately under some circumstances, as shown by Gomes and Phillips (2012).

How does the lack of a stock market listing affect firm financing? A fundamental difference
between private and public firms is in their ownership structure. The concentrated ownership in
private firms implies that public firms may have more serious agency conflicts (Asker et al., 2015).
If debt disciplines management, we may predict higher leverage for public firms. However, in

15The National Securities Markets Improvement Act (NSMIA) of 1996 made it easier to raise private equity. Further
support for the importance of NSMIA is provided by the structural model in Frank and Sanati (2021).
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private firms, control is highly valued by shareholders, and their cost of issuing equity significantly
higher than an otherwise similar public firm. Thus, we may predict higher leverage for private
firms.

In addition to differences in ownership, public and private firms also differ on the extent to
which information asymmetries affect their financing choices. Private firms are typically more
opaque to outsiders. By contrast, public firms produce significant amounts of information because
of mandatory disclosure regulations and scrutiny by investors and analysts. The lower adverse
selection costs and greater availability of financing at public firms should result in more equity
issues and lower leverage. By contrast, we expect private firms to turn to debt financing when
accessing external capital markets. The sensitivity of leverage to factors will also vary depending on
whether a firm is public or private Private firms face higher leverage adjustment costs. Hence, they
rebalance their capital structure less often. Private firm leverage will therefore be more sensitive
to internal funds and less sensitive to other traditional determinants of capital structure. The
literature does not yet have solid evidence to verify those conjectures.

Our understanding of the differences between public and private US firms has been limited
by the difficulty in obtaining good comprehensive data on private firms. The existing evidence is
mainly consistent with access to external capital being an important driver of the differences in
financing decisions of private and public firms. Brav (2009) shows that private firms have leverage
ratios about 50% higher, on average, compared to public firms. Private firms use substantially more
short-term debt financing and are less responsive to equity markets. Goyal et al. (2011) show that
the leverage of private firms is significantly more sensitive to internal cash flow, consistent with
significant transaction costs of raising outside financing. At the same time, private firms’ leverage
ratios are substantially less sensitive to factors such as firm size, asset tangibility, and firm growth.
In short, private firm leverage is characterized by greater persistence, sluggish adjustment, and a
financing structure that relies on more short-term debt.

8.2 Active and passive owners

Among publicly traded firms, there have been significant ownership changes in the last two decades.
Passive index ownership of equity has seen amassive surge as investors increasingly recognized that
many actively managed funds underperformed the indices. Passively managed funds, particularly
thosemanaged byBlackRock, Vanguard, and State Street, with low expense ratios have accumulated
substantial ownership positions in many of the most influential firms.

Passive index funds construct a portfolio that aims to replicate the performance of an index.
Their objective is to minimize the tracking error for their benchmark. Hence, index funds and
ETFs remain invested in the benchmarked firms regardless of their risk or cash flow characteristics.
The demand is inelastic and information insensitive. How does an increase in inelastic demand
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for a firm’s shares affect its leverage choices? One strategy to answer this question would be to
relate changes in firm attributes that occur when a firm is added to an index to the firm’s financing
policies. However, that does not resolve the debate regarding the extent to which firm attributes
change when a firm is added to an index and how they relate to financing policies.

Index investing could affect firms in multiple ways. First, passive investors invest little in
information production, and their trades are relatively information insensitive. Stock prices,
therefore become noisier for firms with greater passive investor following (Israeli et al., 2017;
Baruch and Zhang, 2022; BreugemandBuss, 2019). The limited risk-bearing capacity of arbitrageurs
means that prices may diverge from fundamentals. Persistent misvaluations and less informative
stock prices could affect the equity issuance decisions of firms and, thus, their capital structure.
Alternatively, greater investor awareness, better liquidity, and higher analyst coveragemay improve
the information environment and incentives to issue equity.16

Second, passive investing leads to excessive comovement of stocks with the rest of the market
(Barberis et al., 2005; Claessens and Yafeh, 2013). An increase in equity beta and the higher CAPM-
implied cost could deter managers from issuing equity. Third, changes in how the firm is governed
or monitored are likely with more passive investing. Appel et al. (2016) argue that passive investors
have a strong incentive to improve governance because they cannot walk away from a firm in an
index. Other scholars, however, say that passive funds spend few resources on monitoring firms
in their portfolio and vote passively with management, which increases CEO power (Bebchuk
and Hirst, 2019; Heath et al., 2022; Schmidt and Fahlenbrach, 2017). If agency conflicts between
managers and shareholders increase, that may lead to higher leverage. Fourth, some scholars
argue that membership in an index confers prestige. Bennett et al. (2020) argue that rating agencies
think categorically, so credit ratings increase when a firm is added to the S&P 500 index.

The evidence on whether index additions affect financing is mixed. Appel et al. (2016) show that
while governance improves around reconstitutions of the Russell 1000 and Russell 2000 indexes,
financing policies do not change. With a similar reconstitution setting but focusing on small stocks,
Cao et al. (2019) find that firms added to the Russell 2000 index find an increase in equity issuance
and lower leverage.

An issue with the index reconstitutions setting is that firms can alter their characteristics to
meet the thresholds for inclusionwhen the criteria for inclusion are predictable. Goyal et al. (2022b)
examine launches of new equity indexes worldwide and show that index additions improve the
credit quality of firms added to indexes. Ratings improve, and yield spreads decline when firms are
added to indexes. Firms respond by increasing public debt issuances, and their leverage increases.
Firms that are added to indexes have lower equity floatation costs and fewer concerns about wealth

16The effect of greater analyst following for stocks in an index does not imply an improvement in the information
environment. The demand for analyst services may be higher precisely because of lower information production by
passive investors.
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transfers from issuing undervalued equity since benchmarked investors purchase additional shares
that firms issue to minimize tracking errors. But, paradoxically, a reduction in equity issuance
costs increases reliance on cheaper debt financing as firms realize that they can more easily issue
equity to deleverage their balance sheets if, in the future, they are hit by a negative profit shock.

The growth in passive funds has led to significant controversy regarding their impacts on firm
decisions. The first is about possible monopoly pricing due to common ownership. Do the fund
managers, in effect, induce firms to compete less aggressively? The answer is sharply disputed in
the literature, (Azar et al., 2018; Backus et al., 2021; Lewellen and Lowry, 2021; Dennis et al., 2022).
The second issue is whether there is an important agency conflict between the fund managers
and the investors. The idea is that managers may use the votes acquired by creating the passive
portfolio to impose their own personal ESG-related preferences on firms, possibly at the expense
of returns to investors (Hong and Kostovetsky, 2012). For example, it has been claimed that oil and
gas firms have been induced to reduce exploration, thus reducing total firm profits and imposing
higher energy prices on consumers.17 As we write, this is an ongoing political controversy.

8.3 Public and private debt

Debt heterogeneity is a common feature of real-world capital structures. Colla et al. (2013) document
that bank debt averages to about 43% of total debt, public bonds are 48% of total debt, with capital
leases, commercial paper, and other debt accounting for the rest. Private Bank loans and public
bonds are therefore two important sources of debt financing for firms. We limit our focus to the
literature that examines debt structures limiting the decision to the choice between private bank
loans and public bonds. For a discussion of other dimensions on which debt could differ including
maturity and priority structure, see Rauh and Sufi (2010); Colla et al. (2013, 2020).

Small firms borrow primarily from banks.18 In fact, small firms may have limited access to
bond markets. Faulkender and Petersen (2006) show that rated firms have better bond market
access, and small firms often lack a credit rating. The evidence indicates that access to bond
financing improves with firm size and credit ratings. In addition, bond financing improves with
asset tangibility, profitability, and leverage (Denis and Mihov, 2003; Adrian et al., 2013). Firms
among the largest may also issue commercial paper, a very short-term debt. Table 1 shows the
growing importance of corporate bonds relative to bank loans.

We focus our remaining discussion on firms that have a choice between bank loans and public
bonds. Bank earn a large interest rate premium. Studies have shown that banks charge higher
interest rates than those paid on similar corporate bonds by the same issuer and at about the same
time (Santos and Winton, 2008; Schwert, 2020; Wang et al., 2022). What is the source of banks’

17https://www.cnbc.com/2022/08/25/texas-says-10-companies-including-blackrock-boycotting-energy-.html
18The very smallest firms usually borrow from family and friends and use various private forms of finance (Denis and

Mihov, 2003; Ewens and Farre-Mensa, 2022). Founders may even use their credit cards as a source of financing.
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market power that allows them to charge higher interest rates? And, despite this high cost, why do
some firms borrow from banks?

A standard response to these questions is that banks are special because they have an inherent
advantage in collecting and processing non-public information over other debt capital providers.
Banks interact with firms over time and across many products; they also have access to checking
accounts of their borrowers, which provides information that other investors do not have (Mester
et al., 2002). Firms may also reveal proprietary non-public information more readily to banks
than to public debt investors (Bhattacharya and Chiesa, 1995; Yosha, 1995). Banks are also more
efficient in reorganizing firms and bank loans result in fewer inefficient liquidations. In contrast to
banks, arm’s length lenders have a coarser and more costly screening and monitoring technology.
And recontracting is costly resulting in excessive liquidations. The advantage that banks have in
collecting and processing private information exposes firms to a holdup problem. If firms cannot
easily switch to alternative sources of financing because informed private lenders with required
expertise are scarce, existing bank lenders could extract rents (Rajan, 1992).

Banks’ information advantage explains why small and young firms benefit more from bank
financing. The rent extraction problemmatters little when credit is plentiful, and banks compete
to provide financing to firms. However, during a crisis, banks apply tighter lending criteria and
cut back lending to firms. The shocks mainly affect bank-dependent firms because they cannot
switch to bond markets due to their lack of access. Bank-dependent firms thus become financially
constrained, contributing to sharp reductions in aggregate investment and employment (Khwaja
and Mian, 2008; Santos and Winton, 2019; Chodorow-Reich et al., 2022).

During a crisis, firms that have access to both bank loans and public bonds can more easily
substitute away from bank credit toward the bond market. Adrian et al. (2013) and Becker and
Ivashina (2014) show that during the 2007-9 financial crisis, as banks tightened their lending
standards, firms with access to bond markets switched from bank loans to public debt. Bond
markets thus play an important role in offsetting contractions in bank credit. Firms that are larger,
have more tangible assets, and have better credit ratings can more easily switch to arm’s length
public bonds. Ivashina and Scharfstein (2010) show that even though syndicated lending fell during
the crisis, corporate borrowers drew down existing credit lines to ensure access to funds. Banks
with limited access to deposits and higher credit-line drawdowns reduced lending more than other
banks.

Stylized Fact 13. Very small firms use a range of often informal private financing. Small private firms
often depend on bank loans or financing companies. Those loans are usually in the form of a line of credit.
Small public firms also use loans and some equity issuing. They do not issue bonds. Large public firms use
both loans and corporate bonds. Only very large firms use commercial paper.
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8.4 Employee investors

In many firms, employees own a significant amount of the outstanding equity. Equity ownership
arises because many firms grant equity stakes to employees via Employee Stock Ownership Plans
(ESOPs), restricted stock grants, or as part of stock bonus plans. Employee-owned blocks also result
from the exercise of stock options or through 401(k) purchases of the firm’s stock. The connections
between employee stock ownership and leverage are potentially complex and high dimensional.
Theoretically, equity ownership could either increase leverage or reduce it. For instance, employee
owners might not want to dilute their ownership claim by sharing it with outsiders. So they will
pressure the firm to reduce outside equity relative to debt. However, Berk et al. (2010) argue that the
employees want to avoid the loss of firm-specific human capital in a bankruptcy. So large employee
ownership ought to be associated with reduced debt. Empirical work tries to narrow our attention
to the forces that seem to be stronger.

Employee ownership presents both benefits and costs to non-employee shareholders. The
proponents of employee ownership argue that it aligns employee interests with those of sharehold-
ers. Thus, grants of restricted stock and stock options could help to attract, motivate, and retain
employees. Compensating employees through the stock and stock options also minimize contract
renegotiation costs. Furthermore, employees tend to hold their shares longer than a typical exter-
nal investor and appear to be underdiversified, which may help provide internal pressure for the
firm to be careful and avoid waste.

The counterargument is that employee ownership entrenches management because they can
use employee-owned blocks to deter hostile takeover bids. There is also a financing reason because
firms conserve cash when they substitute cash wages with stock or stock option grants. While
risk-averse employees may place a lower value on stock grants than their market value, financially
constrained firms may still find it attractive to issue equity to employees as it conserves internal
funds. Kim and Ouimet (2014) find that small ESOPs have productivity benefits, but as the plans get
big and involve many people, those benefits dissipate. Some firms adopt ESOPs because they are
short of cash. In those firms, the ESOP may help save on cash by keeping down current wage costs.

Other evidence suggests that employee ownership results in firms avoiding risky projects,
reduced long-term investment, and slower growth (Faleye et al., 2006). As employees’ contractual
wage claims are similar to risky debt, a greater voice in how the firm should be governed should
lead to higher debt capacity. According to this perspective, we expect firms with greater employee
ownership to have higher leverage.

Firms also indirectly issue equity by granting stock options to their employees. These programs
may cover both executives and non-executives at various firms. Fama and French (2005) show
that indirectly issued equity through compensation plans exceeds direct issues through seasoned
equity offerings and private placements. Yet some capital structure papers employ filter rules to
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remove such equity on the grounds that it is ‘really about employee compensation, and not really
about capital structure.’

Particularly at smaller firms, any suchdividing line ismurky. Anequity issue such as a Secondary
Equity Offering can raise a large amount of cash at once. In contrast, equity issued to employees out
of Treasury stock may gradually save on cash if it is financed by reduced wage payments that might
otherwise have been required. And, when firms adopt broad-based stock option plans, option
exercises could result in a large cash inflow to the firm. So the construction details of the plan
matter for leverage outcomes, and legal and accounting complexities need to be considered to
avoid misinterpretation.

Babenko and Tserlukevich (2009) show that stock options shift tax deductions tomore profitable
years. In the year options are granted, they have no direct effect on taxes. But stock option grants
help firms reduce cash wages, and their taxable income is higher than otherwise. However, these
are also the years in which marginal tax rates are low. By contrast, when options are exercised,
firms can deduct from their taxable income an amount equal to the number of options exercised
multiplied by the difference between the stock price and the exercise price. Kahle and Shastri
(2005) and Graham et al. (2004) report that firms generate significant tax benefits from employees
exercising their stock options.

At first glance, it may seem that these tax shields substitute for debt tax shields reducing the
need to borrow for tax reasons. However, the equilibrium effect of stock options is a smoother
taxable income, which results in a larger debt capacity. In particular, the number of options
exercised is increasing in stock returns. These are also the years when profitability is high, and the
firm faces a high marginal tax rate. In short, stock option grants improve debt capacity in both the
year of the grant and the year when the options are exercised. Indeed, Babenko and Tserlukevich
find that leverage is positively related to outstanding stock options in profitable firms. Babenko
et al. (2011) show that stock options also reduce financing constraints and increase investments
since options are exercised when stock prices are high, which is when the firm has a high demand
for capital investment. Exercise of options, therefore, provides an important source of financing
for firms in states when it needs that cash to invest.

Overall, the connection between employee ownership and leverage seems complex and nu-
anced. There is at least some evidence of increased leverage. However, so far, it has proved difficult
to make causal inferences about the effect of labor ownership on firms’ financing policies. Given
the amount of money involved with such plans, we agree with Fama and French (2005) that using a
filter rule to exclude them could be misleading.

Stylized Fact 14. Outside investors hold most equity. At some firms, employee equity ownership provides
a significant part of employee and executive compensation. The impact on leverage depends on the details
of the plan structure at a firm.
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8.5 Clientele effects

It is known that investors exhibit heterogeneous preferences in their demand for securities (Koijen
et al., 2022). Institutional investors may have explicit investment mandates that constrain them to
hold securities with specific characteristics. For example, pension funds and insurance companies
hold assets with longer duration and prefer less liquid securities. Mutual funds may optimally tilt
their portfolios towards stocks in their benchmark. Other active funds may have a preference for
short-duration, more liquid assets. A fund may be restricted to investing in firms that are included
in a particular index, such as the S&P 500.

There is a growing interest in understanding howmuch investor clienteles matter for firms’
financing. In an environmentwhere securities are not perfectly substitutable, shocks to the demand
for securities with specific characteristics that are large relative to the amount of available arbitrage
capital will result in some residual return predictability. That may affect the financing decisions
of firms that are natural issuers of those securities. For example, the surge in investor interest in
environmental and social investing has presumably led to increased flows into securities of firms
that score high on environmental and social criteria. If so, that may increase external financing
availability to such firms. And firms do seem to respond to pricing distortions, as we have seen with
technology firms during the dot-com bubble or with “meme-stocks” during the Covid-19 pandemic.

Equity clienteles. For firms to actively respond to the preferences of their investors, we expect
there to be segmented markets and costly arbitrage in some respect. It is important to understand
who the investors are and how shifts in their demand for securities with specific characteristics
elicit a financing response by firms. As discussed earlier, markets could be segmented by specific
characteristics of securities.

Geographically segmented market effects are well established. Investors overweight their
portfolios in local firms. In an international context, this means overweighting stocks in the
home country while investing much less or even ignoring foreign firms (French and Poterba, 1991;
Coeurdacier and Rey, 2013). But home bias exists within a country, too, as local investors often tilt
their portfolios toward local firms. Home bias exists for various reasons. We could attribute it to
something as simple as investing in the familiar, the presence of transaction costs, hedging needs,
or a more elaborate information model where local investors can acquire information at a lower
cost that gives them a monitoring advantage over foreign investors. Household stock ownership
continues to be local (Coval and Moskowitz, 1999; Huberman, 2001; Ivkovic̀ and Weisbenner, 1995).
The evidence in the literature suggests that firms do cater to the preferences of local investors.
Becker et al. (2011) show that firms in counties withmore seniors tend to paymore dividends. Local
investors have long-holding periods that firms find attractive.

Stylized Fact 15. Home bias in equity ownership is well established both between countries and geograph-
ically within large countries. The impact on firm leverage is less well-established.
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Investorsmay alsowork in concert. Crane et al. (2019) show that coordinated groups of investors
own substantial equity in firms. Coordinated owners tend to vote together. The evidence suggests
that investors acting in concert could influence corporate governance. But whether they also affect
leverage is unclear. We do not have direct evidence on whether investors coordinate to influence
corporate policies. Entirely disentangling this from common ownership effects seems potentially
complex and controversial.

Bond clienteles. The U.S. corporate bond market is dominated by insurance companies, mutual
funds, and pension funds, holding about 70% of all outstanding U.S. corporate bonds together.
The bond markets are also highly segmented due to investors’ demand for bonds with specific
attributes. Insurers also tilt their bond portfolios towards longer-term investment-grade bonds.
Bretscher et al. (2022) show that insurance companies further tilt their portfolios towards more
illiquid bonds. Mutual funds, by contrast, prefer high-yielding, short-term, and liquid bonds. Given
the clientele for specific maturity segments, shocks affecting the demand of a clientele with a
preference for a given maturity will affect interest rates for that maturity (Vayanos and Vila, 2021).
For example, consider a shock to the supply of long-term government bonds. If the shock is large
relative to the stock of available arbitrage capital, the market will not be able to absorb the shocks
fully. Consequently, bond yields will diverge from the yields implied by the expectations hypothesis.
Greenwood and Vayanos (2010) show that highly-rated corporate issuers can more easily respond
to excess demand in segments of the term structure by issuing bonds of the same duration that are
viable substitutes for Treasury bonds.

Badoer and James (2016) and Foley-Fisher et al. (2016) show that shifts in the supply of long-term
Treasuries affect issues of highly-rated long-term corporate bonds. Chen et al. (2022) show that
longevity shocks affect corporate debt financing because life insurers shift their demand for long-
term bonds in response to changes in life expectancy. An increase in life expectancy, for example,
increases demand for long-term bonds. Corporations with investment-grade ratings that rely on
long-term debt respond to the excess demand by increasing their issuance of long-term debt. The
evidence suggests that segmentation affects corporate issuing decisions and firm leverage.

The shift towards passive investing also creates predictable demand for corporate bonds that
meet the criteria for inclusion in popular bond indexes. Dathan and Davydenko (2020) show that
higher demands frompassive bond funds have resulted in firms issuing bonds thatmeet the criteria
for inclusion in the index. In particular, firms issue larger bonds than they would offer otherwise
to ensure that their bonds are index-eligible. Calomiris et al. (2022) show that debt benchmark
indexes also matter for emerging market firms. Indexes create incentives for firms to make larger
bond issuances to meet the benchmark’s threshold on index inclusion. As a result, firms become
more leveraged and also hold more cash.

In summary, the scope for clientele effects on firm decisions is potentially large. The recent
controversy over ESG-related institutional investor pressure on firms in certain industries shows
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that it can be important. Data to study these effects is improving, so we are seeing growing scholarly
interest. There is good evidence that some clientele effects are relatively strong, notably home
bias in equity ownership. We do not yet know if this significantly affects firm financing. We do not
have a well-established theory beyond risk and return that restricts the set of characteristics that
investors might care about in a manner that affects firm decisions. So to some extent, studies of
clientele effects on firms are often devoted to data description more than theory testing.

9 Some directions for future work

Many facts about the corporate capital structure are pretty well established. We have provided
a list. We believe that the evidence favors the idea that for capital structure decisions, firms pay
attention to taxes, to their ability to invest in profitable opportunities, and to difficulties created
by information asymmetries. Other issues also seem to matter in some contexts. The following
seems like priority topics on which progress can likely be made in the next few years, even without
massive conceptual or technical breakthroughs.

First, not enough attention has been paid to establishing consistency between the firm level
and the aggregate evidence. There is considerable evidence of long-term aggregate stability. Over
many decades leverage has neither exploded nor has it disappeared. At the same time, several
firm-level factors appear to be significant across decades and countries. How do the aggregate
and the firm-level facts fit together? We need models showing how that aggregation works, given
realistic firm heterogeneity. Structural models with explicit market equilibrium conditions or
general equilibriummodels will be needed for this purpose.

Second, we suspect further research grounded in tax and collateralmight be particularly fruitful.
The interactions of tax, collateral, and funding investment seem important. We now know that
they generate some previously unrecognized empirical firm dynamics. However, we do not know
how far the idea can be pushed. It has not yet gone through the extensive testing that the tax and
bankruptcy trade-off theory has.

Third, further work on the implications of investor heterogeneity could be more important
than traditionally thought. It might ultimately prove central for an understanding of the capital
structure or prove minor. The ownership structure of firms has changed dramatically in recent
decades. There is some evidence that it matters, but we do not know how significant the effects are.
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10 Appendix: Stylized facts

For convenience the stylized facts are collected here.

1. Aggregate leverage is stationary. Since 1945, the aggregate market-based leverage ratio has
been about 30% and the average book ratio has been about 22%. From one decade to the next,
fluctuations around these values have been fairly small.

2. Since 1945 there has been a significant decrease in direct holding of corporate equity by
households and a corresponding significant increase in financial intermediation of equity,
much of it through pension funds, mutual funds, and ETFs. In the late 1940s and the 2000s,
about 2/3 of equity outstanding were claims on non-financial corporations.

3. In the late 1940s, more than half of corporate bonds were held by insurance companies. In
the 2000s, insurance companies held about one-quarter of the corporate bonds. Holdings by
investment funds and the rest of the world are now substantial.

4. Capital expenditures are very close to but below internal funds at the aggregate level. The
financing needs net of internal funds is very close to net debt issues. Net equity issues are
close to zero.

5. In the late 1940s, most corporate bonds were issued by nonfinancial corporations. In the
2000s volume of corporate bond issues by financial firms was roughly equal to the volume
issued by nonfinancial corporations.

6. There are a set of factors that are reliably significant in leverage regressions: median industry
leverage, profitability, market-to-book, tangibility, log (assets).

7. Large general effects of tax rates on corporate leverage may exist but they seem relatively
weak. Narrowly focused and tightly specified tax effects have much more commonly been
identified.

8. More than half of the exits of firms from the public equity markets are due to an acquisition
or a merger. Bankruptcies and liquidations do happen, but they are relatively rare events for
publicly traded firms.

9. High profit firms tend to have lower leverage. When profit increases firms tend to issue some
debt.

10. Common-size balance sheets are very similar across G-7 countries, with an average debt
ratio of about 22%. In leverage regressions for G-7 countries, the factors developed in studies
of American firms have the same coefficient signs and are routinely statistical significant
outside the U.S.

11. For most firms with modest financing surpluses or deficits, net equity issues are generally
small. Much of the debt issuing is similar in magnitude to maturing debt so net debt is also
small. Firms with large financing deficits issue much more net equity than net debt.

12. Corporate leverage does exhibit some long run mean-reversion at the firm level. But leverage
targets are heterogeneous across firms, and are not time invariant. The speed at which
leverage adjusts to the target depends on how that target is defined and measured, and the
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validity of econometric methods that deal with the use of fixed effects in dynamic panel
models.

13. Very small firms use a range of often informal private financing. Small private firms often
depend on loans from bank or from financing companies. Those loans are often in the form
of a line-of-credit. Small public firms also use loans and some equity issuing. They do not
issue bonds. Large public firms use both loans and corporate bonds. Only the very large
firms use commercial paper.

14. Most equity is held by outside investors. At some firms employee equity ownership provides
a significant part of employee and executive compensation. The impact on leverage depends
on details of the plan structure at a firm.

15. Home bias in equity ownership is well established both between countries and geographically
within large countries. The impact on firm leverage is less well established.
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11 Internet Appendices

These appendices will be posted on line.

A Variable definitions and data sources

The variables are constructed based on the cash flow statements provided in Compustat. We
include Compustat mnemonics to identify the Compustat variable names. All of the variables are
standardized by total assets ( or ’at’) at the end of the previous year. Panel A: Cash Flow Items

Inv Investment (capx+acq+ivch-siv-sppe-ivstch-ivaco)/att−1. The numerator of Inv is constructed
as follows. For format code 7, it is capital expenditure (capx) + acquisitions (aqc) + increase in
investment (ivch) - sale of investment (siv) - sale of property, plant and equipment (sppe) -
short-term investments-change (ivstch) - investing activities-other (ivaco). For format codes
1, 2, and 3, replace ivaco with the negative of use of funds-other (-1*fuseo).

Div Cash dividends dv/att−1. The numerator ofDiv is cash dividends (dv).

∆Working Capital Change inworking capital (recch+invch+apalch+txach+aoloch)×(-1)/att−1. The
numerator of∆WorkingCapital is constructed as follows. For format code 7, it is the negative
of the sum of accounts receivable-decrease (increase) (recch), inventory-decrease (increase)
(invch), accounts payable and accrued liabilities - increase (decrease) (apalch), income taxes-
accrued-increase (decrease) (txach), and assets and liabilities-other (net change) (aoloch).
For format code 1, the numerator of∆WorkingCapital is wcapch. For format codes 2 and 3, it
is (-1)×wcapc.

∆Cash Change in cash chech/att−1. The numerator of∆Cash for format codes 2, 3, and 7 is cash
and cash equivalents-increase(decrease) (chech). For format code 1, chech is recoded to 0.

Needs Needs Inv +∆WorkingCapital +Div +∆Cash

CF Cash flow (ibc+dpc+xidoc+txdc+esubc+sppiv+fopo+exre)/att−1. The numerator of CF is con-
structed as follows. For format code 7, it is income before extraordinary items (ibc) + depreci-
ation and amortization (dpc) + extraordinary items and discontinued operations (xidoc) +
deferred taxes (txdc) + equity in net loss (earnings) (esubc) + sale of property, plant, and equip-
ment and sale of investments-loss(gain) + funds from operations-other (fopo) + exchange rate
effect (exre). For format codes 1, 2, or 3, replace the item exre with sources of funds-other
(fsrco).

Deficit Financing deficitNeeds - CF

∆D Net debt issuance (dltis-dltr+dlcch+txbcof+fiao)/att−1 The numerator of∆D is constructed as
follows. For format code 7, it is long-term debt issuance (dltis) - long-term debt-reduction (dltr)
+ changes in current debt (dlcch) + excess tax benefits of stock options (txbcof) + financing
activities-other (fiao). The items txbcof and fiao are both zero for format codes 1, 2, and 3.
Additionally, dlcch is recoded to zero for format code 1.

DI Debt issue (dltis+max[dlcch,0])/att−1

DR Debt repayment (dltr+min[dlcch,0]*(-1))/att−1
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p∆N Net equity issuance (sstk-prstkc)/att−1 The numerator of Net equity issuance (p∆N ) is sale of
common and preferred stock (sstk) - purchase of common and preferred stock (prstkc).

EI Equity issue sstk/att−1.

ER Equity repurchase prstkc/att−1

Financing Financing CF +∆D + p∆N

ExtFin External financing∆D + p∆N

Debt (D) Long-term debt (dltt) + Short-term debt (dlc)

Book value of equity (BVE) Common shareholder equity (ceq)

Market value of equity (MVE) Number of outstanding shares (csho)×Closing share price (prcc_f )

Assets Book assets (at)

Debt issuance Issuanceof long-termdebt (Max(dltis, 0)) + Increase in current debt (Max(dlcch, 0))

Equity issuance Sale of common stock (Max(sstk, 0))

Debt repayment Reductionof long-termdebt (Max(dltr, 0)) +Decrease in current debt (−Min(dlcch, 0))

Equity repurchase Purchase of common stock (Max(prstkc, 0))

Book leverage D/(D + BVE)

Market leverage D/(D + MVE)

Profitability EBITDA (oibdp)/Assets

Market-to-book ratio (MB ) Market value of assets (MVA)/Assets where MVA = D +MVE + Preferred-
liq. value (pstkl) - Deferred taxes (txditc)

Tangibility Net property plant and equipment (ppent)/Assets
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B Data issues

B.1 Standard data sources

In studying publicly-traded U.S. firms, it is typical to rely on Compustat data. Standard & Poor’s
created the Compustat in 1962. Although they collected historical data from 1950, they did it only
for surviving firms. Thus, data before 1963 has a backfill bias. Compustat also provides less detailed
data quarterly. Earlier data, particularly pre-1950 data, requires more specialized historical data
sources, such as Moody’s Manuals (Graham et al., 2015). Private firm data is not widely available.
Several prior studies have relied on CapitalIQ to obtain limited samples of private firms that file
with the SEC because (a) their debt is listed on an exchange or (b) they have crossed the trigger ($10
million or more in assets and 500 or more shareholder) that require them to file their financial
statements.19 Because of the nature of this sample, external validity is challenging. More recently,
Asker et al. (2015) use Sageworks, which obtains data from some of the largest national accounting
firms that provide data on their unlisted corporate clients to the company.

Outside the U.S., coverage varies from one country to another depending on the laws and
regulations. International studies often use data from Amadeus, Compustat Global, or Worldscope.
Each data set has its strengths and weaknesses. Amadeus has many firms frommany countries, but
they only maintain ten years of historical data. An even more significant concern is survivorship
bias since Amadeus drops firms that exit from subsequent. Compustat Global focuses on large
firms in developed countries. Worldscope, on the other hand, provides financial statement data
for a large sample of public companies in both developed and emerging markets. Private firm data
is often more readily available in European countries.

B.2 Data cleaning

Data is messy. That poses a challenge if we hope to learn something. Usually, we address the
problem through ‘data cleaning.’ Subsequent empirical results are then conditional on the validity
of the data-cleaning steps. This concern is part of the reason for the methodological variation
highlighted by Mitton (2022).

Excluded years: The initial step in the cleaning process is deciding when the data starts and ends.
Capital structure studies often use data starting in 1971 because corporate accounting flow of funds
data is not available prior to that year. Furthermore, the earlier parts of Compustat have backfill
issues, as discussed above. In annual data, it is common to exclude firm years with financial
statements for less than 12 months. If a required data item is to reflect aggregation over the year,
then the missing months may be aggregating over fewer than 12 months. If there is seasonality,
then the missing months might bias the data.

Periodically the economy has a crisis of some sort. Often papers end the data to exclude unusual
periods such as the financial crisis of 2007-2009 or the Covid period of 2020-2021. Excluding such
events might be reasonable. Atypical forces may be at work. But it also might be deeply misleading.
Periods of stress might be precisely the most useful data. In ordinary times many fluctuations may
be little more than noise. In a crisis, firms take actions to cope, which might be more reflective of
careful thought than what is observed in normal times when less is at stake. Furthermore, in a
rational model, a firm will consider the entire distribution of the stochastic process it faces. If we

19See Gao et al. (2013), Gao et al. (2017), Gao and Li (2015) and Gao et al. (2018).
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exclude part of that distribution, we may impose a bias. So the decision to include or exclude crisis
periods can be substantive, and subsequent findings are then conditional on that decision.

Excluded industries: Second, it is common to exclude specific industries that are ‘different,’ such
as regulated or financial services firms. Industry classification is based on historical Standard
Industrial Classification (SIC) codes as much as possible. If historical SIC codes are missing, then
SIC codes can be taken from the firm’s header row. It is common to exclude financial firms (SIC
codes between 6000-6999), utilities (SIC codes 4900-4999), and government entities (SIC codes
greater than or equal to 9000). Firms reporting financial statements in financial services format are
also excluded. Industries are excluded while they were regulated; thus, trucking firms before their
deregulation in 1979, railroads before 1981, and telecommunication firms before 1984 are excluded.
Financial firms and government entities are excluded because standard capital structuremodels do
not seem relevant for firms in these industries. Utilities and regulated firms are excluded because
the capital structure decisions of these firms are driven by regulation.

The SIC industry definitions have many well-known issues as they may not match genuine
industries in an economic sense. Different studies deal with this in different ways. Some papers
define an industry at the SIC 3-digit level. Others define industries more narrowly at 4-digits.
Fama and French (1997) rearranged the SIC industries into a set of industries that they consider
more reasonable. Their judgments seem pretty reasonable, but they lack an explicit fundamental
justification. Many studies adopt the Fama-French industry definitions, especially those with an
asset pricing flavor. Their industry definitions are at https://mba.tuck.dartmouth.edu/pages/faculty/
ken.french/Data_Library/det_48_ind_port.html. Industry classification provided by Hoberg and
Phillips (2016) has become an increasingly popular alternative. The classification uses a computer
algorithm examining the similarities and differences in language in corporate reports provided by
firms. The idea is that firms in the same industry tend to discuss similar issues and use similar
words in describing their business. Their industry definitions are at https://hobergphillips.tuck.
dartmouth.edu/.

Consistency and accounting definitions: A basic concern is that the data might not even be
logically consistent. Suppose that our data is from corporate accounts. We know that balance-sheet
identities require: assets = liabilities + shareholder equity. Suppose that we examine our raw data
and assets are not equal to liabilities plus shareholder equity. Then the original data is untrue by
definition. Depending on which parts of that accounting data you use, youmight expect to generate
logically inconsistent results. In other words, if you use that data, you start with the evidence you
know is incorrect. For cash flow data consistency, we set missing entries for items in cash flow
statements to zero. We then drop observations in case total sources or uses of funds deviate by
more than 1%.

Missing data: Fourth is the issue of missing observations. The most extreme case of missing data
is a firm that does not exist. The standard data is in the form of an unbalanced panel. We have
observed many firms over many years. Over time some firms exit while other firms enter. Exit
may be due to bankruptcy or due to mergers or acquisitions. If entry and exit are independent
of the rest of the firm’s problem, it might increase standard errors but not bias the coefficients.
But it is unlikely that this is true. A firm that exits through liquidation or bankruptcy is commonly
associated with poor profits. Even mergers and acquisition exits are often related to new owners
who expect to be able to make better use of the assets (Maksimovic and Phillips, 2001).

Many papers drop firms with missing values for book assets or sales. They also require firms to
be of a minimum size, such as more than $1 million or more than $10 million. The cutoffs vary.
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Missing data can sometimes be replaced by zeros if that is considered realistic. For instance, if
a zero makes the accounting definition hold, it seems that missing values indeed are negligible
amounts, and zero makes sense.

An alternative approach is to impute the missing data based on the data you can observe (Little
and Rubin, 2019). Then replace the missing data with the expected value of the data based on other
evidence. The imputed data are, of course, potentially less accurate than the recorded data. An
obvious approach is not to use the mean to reflect this extra layer of uncertainty. Instead, we can
sample from the implied distribution a few times. That creates multiple predictions for the missing
data. So we have multiple data sets. We can analyze each data set separately and then take an
average across the data sets. This is called multiple imputation. It is conceptually appealing. In
Frank and Goyal (2003) we found that multiple imputations made little difference, at least in that
capital structure application. Most applied papers drop observations for which critical variables
are missing.

Many studies go further. They Winsorize the data, arguing that it reduces the influence of
extreme observations, perhaps eliminating data coding errors. Often, all ratios are Winsorized at
the 1st and 99th percentiles. But, it is also common to Winsorize more aggressively.

Some researchers exclude pre-IPO data requiring the observations to have amarket price. Other
researchers often require N consecutive years with non-missing observations on key variables. The
impact of requiring a specificminimumperiod introduces a survivorship bias and leads to a sample
of older and larger firms. Some papers exclude firms that undertook a significant acquisition during
the sample period as indicated by Compustat variable “aftnt1” equal to “AB.” U.S. Compustat studies
exclude foreign firms and firms reporting financial statements in Canadian dollars. Typically we
deflate for inflation. So it is also common to deflate dollar amounts to constant dollars using the
GDP deflator from the U.S. Bureau of Economic Analysis (such as “GDPDEF” retrieved from FRED).

It is essential to understand these steps. In some respects, they are unavoidable, such as dealing
with missing data. In some respects, they are needed if we enforce that the data satisfy accounting
definitions. In some respects, they focus the study on firms to specific subsamples. In some
respects, they reflect a judgment about the nature of the underlying data-generating process, such
as excluding regulated firms. Everything done to study the cleaned data is conditional on the
cleaning steps. So this part of the project is both time-consuming and critical. Of course, it is not
usually what motivates the study in the first place, so it is often regarded as a tedious chore.

C Stata code for leverage regressions

This Stata do file processes the raw Compustat data and provides estimates of leverage regressions
reported in Table 8. Begin by inserting your path in the global path command. Then read the
Compustat fundamental annual data (all years) downloaded via WRDS as Stata data and renamed
funda.dta. The following screens are checked in WRDS (i.e., the default options): “Consolidated”
accounts (CONSOL=C); both industry formats (INDFMT=INDL or FS); data format is standardized
(DATAFMT=STD); population source is domestic (POPSRC=D); Currency is USD and CAD; company
status is both Active (A) and Inactive (I). The stata file named funda.dta is stored in “../Data/Input/”.

use "$path/data/input/funda.dta", clear
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C.1 RecodeMissing Income Statement Items

recode xsga .= 0 if xsga==. & cogs~=.
replace xopr = sale-oibdp if xopr==. & (sale-oibdp)~=.
replace xopr =. if xopr<0
replace oibdp =sale-xopr if oibdp==. & (sale-xopr)~=.
recode spi .= 0 if spi==. & pi~=.
recode nopi .= 0 if nopi==. & pi==.
recode mii .= 0 if mii==. & ib~=.

C.2 RecodeMissing Balance Sheet Items

replace pstk = pstkr+pstkn if pstk==. & pstkl==.
replace pstk = pstkl if pstk==. & pstkl~=.
replace seq = pstk+ceq if seq==.
clonevar cash = che
recode ivst .= 0 if ch~=. & ivst==.
replace cash = ch+ivst if cash==. & ch~=. & ivst~=.
recode rect .= 0 if rect==. & invt~=.
recode invt .= 0 if invt==. & aco ~=.
replace act = cash+rect+invt+aco if act==. & (cash+rect+invt+aco)~=.
recode ivaeq .= 0 if ivaeq==. & ppent~=.
recode ivao .= 0 if ivao ==. & ppent~=.
recode intan .= 0 if intan==. & ppent~=.
recode ao .= 0 if ao ==. & ppent~=.
recode mib .= 0 if mib==.
recode txditc .= 0 if txditc==.
replace lct = dlc+ap+txp+lco if lct==. & (dlc+ap+txp+lco)~=.
replace lt = lct+dltt+txditc+lo if lt==. & (lct+dltt+txditc+lo)~=.
gen seqlre = seq - re
gen aoiv = ivaeq+ivao+ao
gen lcotx = txp+lco
gen lotxd = lo+txditc
gen othfa = aoiv+intan
gen nwc = (act-cash)-(lct-dlc)
gen debt = dlc+dltt+lotxd
gen equity = seq+mib
la var cash "Cash Holdings"
la var othfa "Other fixed assets"
la var nwc "Net working capital"
la var debt "Debt"
la var equity "Equity"
la var seqlre "Stockholder Equity (seq-re)"
la var aoiv "Other assets"
la var lcotx "Other current liabilities"
la var lotxd "Other liabilities"

C.3 Deflate assets and sales

Download the GDP deflator (GDPDEF) series from FRED. If you are using import fred command,
then download your FRED key from the FRED website. If you are downloading the deflator series
directly, you should comment out the commands that generate the deflator series below. After
merging with Compustat, divide nominal Compustat values by defindex to deflate to 2012 dollars.

preserve
set fredkey xxxxx, permanently
import fred GDPDEF BAA, clear
gen defindex=GDPDEF/100
gen baarate = BAA/100
gen datacqtr=qofd(daten)
format datacqtr %tq
collapse (mean) defindex baarate, by(datacqtr)
la var datacqtr "Quarter"
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la var defindex "GDP deflator"
la var baarate "BAA rate"
save "$path/data/processed/deflator.dta", replace
restore
gen datacqtr=qofd(datadate)
format datacqtr %tq
la var datacqtr "Quarter"
sort datacqtr
merge m:1 datacqtr using "$path/data/processed/deflator.dta"
tab _merge
drop if _merge~=3
drop _merge~
local realvars "at sale"
foreach var of local realvars {

gen r`var´ = `var´/defindex
format r`var´ %9.3f

}

C.4 Define variables

Use historical SIC codes (sich) when available. Replace missing sich with current SIC codes (sic) if
sic is not missing.

Estimate market value of equity (mve) as the produce of shares outstanding (csho) and fiscal-end
closing price (prcc_f). Replace missingmve with market value of equity provided by Compustat
(mkvalt).

Define other variables using standard variable definitions.

Map 4-digit SIC codes (dnum) to Fama-French 48 industries (See French’s website for details). Then
obtain the median leverage of peers in the same industry excluding the firm in question.

destring sic, force replace
gen dnum = sich
replace dnum =sic if sich==. & sic~=.
drop sic sich
rename dnum sic
la var sic "SIC Code: Historical If Available"
gen mve = prcc_f*csho
replace mve = mkvalt if mve==. & mkvalt~=.
gen bvdebt= dlc+dltt
gen mva = at+mve-seq
replace mva = . if mva<0.0
replace mva = . if mva<bvdebt
gen bLEV = bvdebt/(bvdebt+seq)
gen mLEV = bvdebt/(bvdebt+mve)
gen MTB = mva/at
gen TANG = ppent/at
gen PROFIT = oibdp/at
gen LnSale = log(rsale)
gen LnAsset = log(rat)
quietly do "$path/programs/FFIndustry48.do"
sort fyear FF48 bLEV
by fyear FF48: gen num=_N
by fyear FF48: gen num1=_n
by fyear FF48: egen med1=median(bLEV) if num1~=1
by fyear FF48: egen med2=median(bLEV) if num1~=num
by fyear FF48: egen med3=mean(med1)
by fyear FF48: egen med4=mean(med2)
by fyear FF48: gen med=med3
by fyear FF48: replace med=med4 if bLEV>=med3
by fyear FF48: replace med=(med3+med4)-bLEV if bLEV<med3 & bLEV>med4
drop num num1 med1 med2 med3 med4
rename med INDbLEV
sort fyear FF48 mLEV
by fyear FF48: gen num=_N
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by fyear FF48: gen num1=_n
by fyear FF48: egen med1=median(mLEV) if num1~=1
by fyear FF48: egen med2=median(mLEV) if num1~=num
by fyear FF48: egen med3=mean(med1)
by fyear FF48: egen med4=mean(med2)
by fyear FF48: gen med=med3
by fyear FF48: replace med=med4 if mLEV>=med3
by fyear FF48: replace med=(med3+med4)-mLEV if mLEV<med3 & mLEV>med4
drop num num1 med1 med2 med3 med4
rename med INDmLEV
la var bvdebt "Total debt"
la var mve "Market Value of Equity"
la var mva "Market value of assets"
la var bLEV "Book leverage"
la var mLEV "Market leverage"
la var MTB "Market-to-book ratio"
la var TANG "Tangibility"
la var PROFIT "Profitability"
la var LnSale "Log of sales"
la var LnAsset "Log of assets"
la var INDbLEV "Industry median book leverage"
la var INDmLEV "Industry median market leverage"

C.5 Winsorize ratio variables

The following code winsorizes the ratio variables at the 1st and the 99th percentiles.

local allvars "bLEV mLEV MTB TANG PROFIT"
foreach var of local allvars {

quietly winsor `var´, gen(w`var´) p(0.01)
}

C.6 Exclusions

Define regulated industries: railroads (SIC code: 4011) before 1981; trucking (4210 or 4213) before
1979; telecommunication (4812 or 4813) before 1984; and utilities (SIC codes between 4900 and
4949).

Exclude the following observations:

1. firms in regulated industries (as defined above).

2. financial services firms (SIC codes between 6000 and 7000) or those reporting data in financial
services format (indfmt==“FS”).

3. government entities and nonclassifiable establishments (SIC codes 9000 or higher).

4. firms incorporated outside US

5. firms reporting data in Canadian $s

6. fiscal year contains data for less than 12 months

7. cash flow format code is 5

8. firm-year in which the firm was involved in a major merger

9. fiscal year is missing
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10. firm years with zero or missing sales or assets

11. small firms with assets less than $1 million

12. market value is zero or missing

13. balance-sheet identities do not hold

14. Observations outside of the 1971-2020 period

. gen regltd=0

. replace regltd=1 if sic==4011 & fyear<1981
(483 real changes made)
. replace regltd=1 if (sic==4210 | sic==4213) & fyear<1979
(912 real changes made)
. replace regltd=1 if (sic==4812 | sic==4813) & fyear<1984
(1,676 real changes made)
. replace regltd=1 if (sic>=4900 & sic<4949)
(21,039 real changes made)
. drop if regltd==1
(24,110 observations deleted)
. drop regltd
. drop if sic > 5999 & sic < 7000
(175,608 observations deleted)
. drop if indfmt == "FS"
(394 observations deleted)
. drop if sic > 8999
(5,487 observations deleted)
. drop if fic != "USA"
(72,872 observations deleted)
. drop if curcd == "CAD"
(3,831 observations deleted)
. drop if pddur != 12
(1,779 observations deleted)
. drop if scf == 5
(1 observation deleted)
. drop if sale_fn == "AB"
(538 observations deleted)
. drop if fyear ==.
(79 observations deleted)
. drop if at<1 | at==. | float(at)==0
(31,516 observations deleted)
. drop if sale<0 | sale==. | float(sale)==0
(6,420 observations deleted)
. drop if mve==. | mve==0
(50,469 observations deleted)
. drop if abs((cash+rect+invt+aco-act)/at)>0.01 & (cash+rect+invt+aco-act)/at~=.
(19 observations deleted)
. drop if abs((act+ppent+aoiv+intan-at)/at)>0.01 ///
> & (act+ppent+aoiv+intan-at)/at~=.
(162 observations deleted)
. drop if abs((dlc+ap+lcotx-lct)/at)>0.01 & (dlc+ap+lcotx-lct)/at~=.
(18 observations deleted)
. drop if abs((lct+dltt+lotxd-lt)/at)>0.01 & (lct+dltt+lotxd-lt)/at~=.
(5 observations deleted)
. drop if abs((lt+mib+seq-lse)/at)>0.01 & (lt+mib+seq-lse)/at~=.
(4,308 observations deleted)
. assert popsrc =="D"
. assert indfmt =="INDL"
. assert consol =="C"
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. assert datafmt =="STD"

.

. encode gvkey, gen(ngvkey)

. sort ngvkey fyear

. tsset ngvkey fyear
Panel variable: ngvkey (unbalanced)
Time variable: fyear, 1958 to 2022, but with gaps

Delta: 1 unit
. gen lINDbLEV =l.INDbLEV
(22,316 missing values generated)
. gen lINDmLEV =l.INDmLEV
(22,322 missing values generated)
. gen lwPROFIT =l.wPROFIT
(22,302 missing values generated)
. gen lwMTB =l.wMTB
(24,873 missing values generated)
. gen lwTANG =l.wTANG
(22,462 missing values generated)
. gen lLnAsset =l.LnAsset
(22,301 missing values generated)
. gen lrat =l.rat
(22,301 missing values generated)
.
. la var lwPROFIT "{Profitability$\_{t-1}$}"
. la var lINDbLEV "{IndMedianLev$\_{t-1}$}"
. la var lINDmLEV "{IndMedianLev$\_{t-1}$}"
. la var lwMTB "$\left(\frac{M}{B}\right)_{t-1}$"
. la var lwTANG "{Tangibility$\_{t-1}$}"
. la var lLnAsset "{Ln(Assets)$\_{t-1}$}"
.
. drop if fyear<1971 | fyear>2020
(15,606 observations deleted)
.
. save "$path/data/processed/compstat01.dta", replace
file /Users/vg/Library/CloudStorage/Box-Box/CapStrHandbook/Frank_Goyal/survey/data/processed/compstat01.dta

saved
.

C.7 Regression Results

.

. eststo x1: reghdfe wbLEV lINDbLEV lwPROFIT lwMTB lwTANG lLnAsset, absorb(ngvkey fyear) vce(cluster FF48)
(dropped 1788 singleton observations)
(MWFE estimator converged in 11 iterations)
HDFE Linear regression Number of obs = 175,648
Absorbing 2 HDFE groups F( 5, 42) = 64.12
Statistics robust to heteroskedasticity Prob > F = 0.0000

R-squared = 0.4442
Adj R-squared = 0.3918
Within R-sq. = 0.0120

Number of clusters (FF48) = 43 Root MSE = 0.3234
(Std. err. adjusted for 43 clusters in FF48)

Robust
wbLEV Coefficient std. err. t P>|t| [95% conf. interval]

lINDbLEV .2025119 .0354185 5.72 0.000 .1310345 .2739894
lwPROFIT -.0873481 .0216761 -4.03 0.000 -.1310923 -.043604

lwMTB -.0060556 .0009315 -6.50 0.000 -.0079355 -.0041757
lwTANG .2337535 .0256666 9.11 0.000 .1819561 .2855508
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lLnAsset .0241406 .0040487 5.96 0.000 .0159699 .0323113
_cons .1171249 .0215712 5.43 0.000 .0735925 .1606574

Absorbed degrees of freedom:

Absorbed FE Categories - Redundant = Num. Coefs

ngvkey 15059 0 15059
fyear 50 1 49

. qui: estadd local ClusteredSE "Industry (FF48)", replace

. qui: estadd local firm "Yes", replace

. qui: estadd local year "Yes", replace

.

. eststo x1m: margins, eyex(*) atmeans post
Conditional marginal effects Number of obs = 175,648
Model VCE: Robust
Expression: Linear prediction, predict()
ey/ex wrt: lINDbLEV lwPROFIT lwMTB lwTANG lLnAsset
At: lINDbLEV = .2855488 (mean)

lwPROFIT = .0520111 (mean)
lwMTB = 2.062772 (mean)
lwTANG = .2878185 (mean)
lLnAsset = 5.126381 (mean)

Delta-method
ey/ex std. err. z P>|z| [95% conf. interval]

lINDbLEV .1657173 .0290458 5.71 0.000 .1087886 .222646
lwPROFIT -.0130193 .0032347 -4.02 0.000 -.0193591 -.0066794

lwMTB -.0357971 .0054961 -6.51 0.000 -.0465692 -.025025
lwTANG .1928029 .0210915 9.14 0.000 .1514644 .2341415

lLnAsset .3546464 .0595245 5.96 0.000 .2379805 .4713123

.

. eststo x2: reghdfe wmLEV lINDmLEV lwPROFIT lwMTB lwTANG lLnAsset, absorb(ngvkey fyear) vce(cluster FF48)
(dropped 1788 singleton observations)
(MWFE estimator converged in 11 iterations)
HDFE Linear regression Number of obs = 175,650
Absorbing 2 HDFE groups F( 5, 42) = 167.65
Statistics robust to heteroskedasticity Prob > F = 0.0000

R-squared = 0.6637
Adj R-squared = 0.6321
Within R-sq. = 0.0756

Number of clusters (FF48) = 43 Root MSE = 0.1560
(Std. err. adjusted for 43 clusters in FF48)

Robust
wmLEV Coefficient std. err. t P>|t| [95% conf. interval]

lINDmLEV .29123 .0201301 14.47 0.000 .2506058 .3318541
lwPROFIT -.1048869 .0197856 -5.30 0.000 -.1448159 -.0649579

lwMTB -.0098048 .001745 -5.62 0.000 -.0133265 -.0062832
lwTANG .1968167 .0098203 20.04 0.000 .1769985 .2166348

lLnAsset .0385632 .0042056 9.17 0.000 .0300759 .0470504
_cons -.0232233 .0209475 -1.11 0.274 -.0654971 .0190504

Absorbed degrees of freedom:

Absorbed FE Categories - Redundant = Num. Coefs

ngvkey 15059 0 15059
fyear 50 1 49

. qui: estadd local ClusteredSE "Industry (FF48)", replace

. qui: estadd local firm "Yes", replace

. qui: estadd local year "Yes", replace
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.

. eststo x2m: margins, eyex(*) atmeans post
Conditional marginal effects Number of obs = 175,650
Model VCE: Robust
Expression: Linear prediction, predict()
ey/ex wrt: lINDmLEV lwPROFIT lwMTB lwTANG lLnAsset
At: lINDmLEV = .2079122 (mean)

lwPROFIT = .0520102 (mean)
lwMTB = 2.062761 (mean)
lwTANG = .2878199 (mean)
lLnAsset = 5.126364 (mean)

Delta-method
ey/ex std. err. z P>|z| [95% conf. interval]

lINDmLEV .2276468 .0157519 14.45 0.000 .1967736 .25852
lwPROFIT -.0205095 .0038731 -5.30 0.000 -.0281006 -.0129185

lwMTB -.0760385 .0135484 -5.61 0.000 -.1025929 -.0494841
lwTANG .2129748 .0106413 20.01 0.000 .1921182 .2338314

lLnAsset .7432378 .0812399 9.15 0.000 .5840106 .902465

.
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