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Abstract

The U.S. non-financial corporate sector became a net lender to the rest of the
economy in the early 2000s, with close to half of all publicly-traded firms holding
financial assets in excess of their debt liabilities. We develop a simple dynamic
model of debt and equity financing where firms strive to accumulate financial assets
even though debt is fiscally advantageous relative to equity. Moreover, firms find

it optimal to fund additional financial asset holdings through equity revenues. The
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charge at http://www.philadelphiafed.org/research-and-data/publications/working-papers/| This paper
previously circulated under the title “The Macroeconomics of Firms’ Savings”.
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calibrated model matches well the distribution of public firms’ balance sheets during

the 2000s and correctly predicts which firms are net savers.

Keywords: Corporate savings, debt, equity, dividend taxation.

1 Introduction

Since the early 2000s the U.S. non-financial corporate sector has emerged as a net lender
to the rest of the economy. The sector’s net financial asset (NFA) position, defined as
the difference between financial assets and debt liabilities, has averaged over 3 percent of
the value of its tangible assets (capital henceforth) for the period 2000-2007. Net savings
are also widespread at the firm level. More than 40 percent of publicly-traded firms in
the U.S. averaged a positive NFA position for the period, with some firms holding net

financial assets in excess of their tangible assets]l]

The magnitude and prevalence of firms’ savings are especially surprising since debt
holds a substantial fiscal advantage over equity, as firms can expense interest payments
from their taxable corporate income while dividends and capital gains are taxed. Any
favorable tax treatment of debt breaks the well-known Miller-Modigliani irrelevance result,
implying that firms should be as leveraged as possible and minimize their reliance on
equity to finance investment. The data clearly suggest the opposite pattern as firms with
a positive NFA position—that is, more financial assets than debt—must have equity in

excess of their tangible assets.

Understanding the size and distribution of corporate savings across firms is important
for several reasons. Foremost, internal funds allow firms to insulate themselves from the
vagaries of financial markets. Thus any attempt to quantify the importance of financial

frictions or shocks must account for the observed financial positions of firms, including

!The data were quite different in the 1970s and 1980s when the U.S. corporate sector was a net debtor,
borrowing as much as 20 percent of its capital. The increase in NFA from 1970 to 2000 echoes a dramatic
rise in cash holdings by U.S. firms (see Bates et al.| (2009), among others) and a decrease the firms’
long-term liabilities. Section [2| and Appendix A contains data definitions and sources.
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NFA. More broadly, an understanding of the firms’ balance sheets is required to pin down
the firms’ cost of capital and its determinants. This becomes indispensable if one wishes
to evaluate the effects of the various capital-income taxes—dividend, capital gains, and

corporate tax rates—on the cost of capital and the capital-to-output ratio.

In this paper we argue that the fiscal advantage of debt can actually drive firms to
accumulate financial assets in a fully dynamic, stochastic setting. Consider a risk-neutral
entrepreneur, subject only to statutory tax rates and a debt limit. In order to minimize the
fiscal burden, the entrepreneur will seek to finance investment exclusively through debt,
only resorting to equity when reaching the firm’s debt limit. This introduces differences
in the cost of capital across firms with different internal funds, or net worth. A firm
with low net worth must resort to equity to finance most of its investment, and incur
in a high cost of capital in doing so, while a firm with available internal funds can use
these or rely exclusively on debt, reducing its cost of capital. Quite naturally, thus,
the firm’s value becomes concave as a function of its net worth solely on the basis of the
differential tax treatment and the debt limit. The concavity of the firm’s value gives rise to
a “precautionary motive”’—akin to the behavior of a risk-averse household—to accumulate
financial assets as the entrepreneur seeks to minimize the firm’s future reliance on equity

issuance.

We formalize and evaluate our argument with a simple model of heterogeneous firms.
By design, the capital structure of a firm is irrelevant in our model if debt and equity
distributions are taxed equallyﬂ Risk-neutral entrepreneurs operate a decreasing-returns-
to-scale technology. Capital is determined by the firm’s investment in the previous pe-

riod, which can be financed by internal funds, debt or equity.lﬂ Firms face a non-default

2We thus implicitly take a narrow view of the relative costs of equity and debt in order to focus on
our mechanism and the role of taxes. We recognize that there are other important factors influencing the
relative costs and benefits of equity, such as floatation costs, agency considerations, and deadweight loses
associated with liquidation. See [Frank and Goyal (2008) and [Tirole| (2006)) for an overview of empirical
and theoretical work.

3Tt is crucial that we allow for multiple sources of financing given our focus. See |Gamba and Triantis
(2008) and Boileau and Moyen| (2009), inter alia.
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constraint on their fixed-income liabilities.ﬁ We assume that equity distributions are pos-
itively correlated with the firm’s cash flow and capital. Households choose how much to
consume, save and work, providing the remaining general-equilibrium conditions. Firms

are heterogeneous regarding their net worth and productivity, which evolves stochastically.

In our model, firms find it optimal to fund additional financial asset holdings with
equity revenues, despite the latter’s higher cost. Using equity to fund acquisitions of
financial assets increases the internal funds available to the firm in the event of negative
cash flow shocks, safeguarding the firm from having to issue further equity at later dates
when the financing costs will compound. The intuition is as follows. A firm with low net
worth has no choice but to issue equity to satisfy its financing needs due to the presence
of a borrowing constraint. Since a large fraction of the cash flow is then committed to
shareholders, the firm’s net worth increases only very slowly, preventing the firm from
reducing outstanding equity and resulting in high finance costs over a prolonged period.
An additional dollar of internal funds allows a low-net worth firm to reduce equity reliance
in the present and future periods, enabling the firm to build its net worth faster and
escape being financially constrained. Since payouts are positively correlated with cash
flows, preemptively issuing equity transfers internal funds from future states where the
firm experiences positive shocks to those featuring negative shocks that deplete the firm’s
net worth. In other words, the firm values internal funds above the one-time cost of equity
and is thus willing to raise equity revenues to build its financial asset holdings. Having
accumulated internal funds the firm faces lower financing costs and can afford to invest

more at later dates.

The model is calibrated to statutory tax rates for corporate earnings, interest income,
dividends and capital gains. Given our focus on the firms’ financial decisions, we specify a
productivity process that incorporates the possibility of operational losses and investment

opportunities, which are key determinants of the observed levels of financing needs in the

4Borrowing or debt constraints have received plenty of attention in the related literature: See |[Kora-
jezyk and Levy| (2003), |Almeida et al.| (2004), Bolton et al.| (2011), Riddick and Whited| (2009)), among
many others.
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We show that our model provides an excellent match of the cross-firm distribution of
NFA in the period 2000-2007. The model predicts a large share of firms with positive
NFA: 42 percent in the model versus 44 percent in the data. It also matches the median,
standard deviation and various percentiles of the distribution of ratio of NFA to capital.
Importantly, the model generates the right tail of the NFA distribution found in the data.
We also show that the model replicates key moments regarding investment, revenues, and
cash flows. The model also matches the pattern of operational losses—the key driver of
precautionary savings—across firms characteristics like revenues, capital, and age. We then
take a closer look at net lending firms, that is, firms with positive NFA. In the model as in
the data, firms with net savings have higher investment rates, more revenues and equity,

and build up their equity faster.

We provide an additional model exercise by exploiting the time-variation in statutory
dividend tax rates in the US, which illustrates the interplay between taxes, investment
and financial positions. According to our calculations, reductions in dividend taxes in the
1980s and 1990s, up to the tax reform of 2003, reduced by half the fiscal cost of equity
relative to debt.ﬁ Once the higher relative cost of equity in the 1970s is accounted for, our
model predicts that firms rely less on equity to accumulate financial assets, and thus have
lower NFA and equity positions. Quantitatively, we find the mean ratio of NFA to capital
to be negative, at —0.06, compared to —0.12 in the data. The model is actually spot on
regarding the median ratio of NFA to capital, —0.16 in the model versus —0.17 in the
data, and quite close regarding the predicted share of firms with positive NFA: 32 percent
in the model compared to 27 percent in the data. At the same time, the shift in the

firms’ financing from net borrowers to net lenders has only modest effects on investment.

Standard specifications in the literature are calibrated to match revenue dynamics. These specifi-
cations do not generate enough finance demand because investment expansions are driven by positive
productivity shocks, which also bring a cash flow windfall. It is thus too easy for the firms to self-finance.
The role of negative cash flows is also emphasized in |Gorbenko and Strebulaev| (2010)). In the data, the
importance of shocks for firms’ cash holdings has been documented by |Opler et al.| (1999), Bates et al.
(2009) and, more recently, |Bates et al.| (2016).

YSee also [Poterbal (2004)) for further discussion on the taxation of corporate distributions.
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The capital-to-output ratio predicted by the model for the 1970s is only a bit below —
by 2.7 percent — the capital-to-output ratio in the 2000s. Indeed, one should see the
large shift in balance sheet positions as evidence that the firms are able to substantially
insulate the cost of capital from dividend taxes. We also investigate the effects of lower
idiosyncratic risk faced by firms in the 1970s and show that the model’s predictions for the

cross-sectional distribution of NFA line up even closer to those observed in that decade.

Our work is closely related to several strands of the literature on both corporate finance

and macroeconomics, as well as some work on the taxation of capital income.

The distinctive feature of our empirical work is the focus on the net financial asset
positions of firms. Previous work had pointed out an increase in cash holdings by U.S.
firms (see, for instance, Bates et al. (2009), Opler et al.|(1999)), Boileau and Moyen| (2009)),
Sanchez and Yurdagul (2013) and others). Other work, though, had instead argued
that U.S. corporations remain highly leveraged (see, for instance, |Graham et al.| (2012),
Kalemli-Ozcan et al.| (2012) and others)ﬂ We view our focus on NFA as complementary:
While there is certainly much to be learned from the gross asset and liability positions of
firms, looking at the NFA allows us to evaluate whether firms demand or supply savings
to the rest of the economy and, arguably, NFA is the correct summary variable for the
internal financial resources of the firm. We also note that the gross positions in asset and

liabilities are practically irrelevant to establish the fiscal burden of equity relative to debt.

Any structural, dynamic model of corporate finance, including ours, owes a great debt
to the seminal contributions by Gomes (2001)) and [Hennessy and Whited, (2005, 2007)),
among othersff| These models seek to explain many interesting firm-level findings in
empirical corporate finance typically by including various adjustment or liquidation costs

to match firm-level elasticitiesf]

“In our data set we find that both an increase in cash holdings and a decrease in liabilities—mainly
long-term debt—are behind the rise in the NFA.

8Other closely related work include Whited| (2006) and |DeAngelo et al.| (2011).

9For example, Hennessy and Whited (2005) propose a model that generates a negative relationship
between leverage and lagged measures of cash-flows, debt hysteresis, and path-dependence in financing
policy.
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Our model emphasizes the close link between taxes and NFA accumulation due to
a classic precautionary-savings motive[l’] Other work has argued for the importance of
precautionary savings in firms, albeit due to different mechanisms. Boileau and Moyen
(2009), for example, rely on convex costs of equity adjustments, an assumption also present
in Hennessy and Whited (2007), inter alia. In their modeling of private-equity firms,
Shourideh and Zetlin-Jones| (2012) instead assume that ownership is concentrated at the
hands of a risk-averse entrepreneur. The possibility of default with dead-weight costs can

also create the necessary motive for precautionary savings.

There have been other hypothesis for the accumulation of financial assets recently put
forward in structural models. Boileau and Moyen| (2009)) focus on the role of idiosyncratic
risk and, in particular, of shocks driving the firms’ liquidity needs. Similarly, |Zhao| (2015)
argues that about two-thirds of the increase in corporate cash holdings can be accounted
for by the increase in cash flow volatility. Karabarbounis and Neiman| (2012) instead
relate secular changes in the cost of investment to changes in corporate savings. [Falato et
al.| (2013) propose a mechanism linking intangible assets to firm’s cash holdings. Morellec
et al. (2013) and Della Seta| (2013) argue that in the presence of financing constraints,
product market competition increases corporate cash holdings because it increases the
risk that a firm will have to raise costly external finance. Ma et al.| (2014) and Lyandres
and Palazzo (2011]) also focus on the role of competition for corporate cash holdings, but
at the industry level, with the cost of innovation and R&D providing the link between
the two. Finally, Gao| (2015)) argues that the switch to just-in-time inventory system has
contributed to the rise in cash holdings of the US manufacturing firms. To the best of
our knowledge, we are the first to highlight the key role that taxes—which can be directly
observed—play in the firm’s accumulation of financial assets. We see, though, our focus

on taxes as complementary to other hypothesis.

Our work is also closely related to a growing literature studying the interaction of

financing decisions with the real variables. Thus, Cooley and Quadrini (2001) use a model

0The motive has a long tradition in the field of household finance, see (Carroll (1997) for a seminal
contribution.
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of industry dynamics to study the role of financial frictions and persistent productivity

shocks for firm dynamics and their dependence on firms’ characteristics, such as initial size

and age. (Cooley and Quadrini| (2001)), however, do not allow for capital accumulation and

abstract from the role of taxes['T| Jermann and Quadrini (2012) also formalize a model of

debt and equity financing, but are interested in the cyclical properties of external finance

and the effects of “financial shocks’["?] This interest is shared by [Khan and Thomas| (2013)

who study the aggregate effects of financial shocks in a model with partial investment

irreversibility, matching the distribution of investment and borrowing across firms. Unlike

us, though, Khan and Thomas| (2013) do not allow for equity financing. Uhlig and Fiore

(2012)) focus on the composition of corporate debt between bank finance and bond finance
and its dynamics and effects on investment and output during the 2007-09 financial crisis.
Relative to these studies our contribution is to focus on taxes and the cross-sectional

distribution of firms’ financial assets/debt and equity positions.

Our focus on the role of corporate and capital-income taxes has a long tradition in
finance and macroeconomics. On the theoretical front, the literature has developed a
number of insights for why taxes should matter for the corporate capital structure (see

Modigliani and Miller| (1963)), Miller| (1977)), DeAngelo and Masulis (1980), and others).

Recent empirical work has confirmed a statistical association between taxes and capital
structure decisions of firms (Graham| (1996, 1999, 2003), Fan et al. (2012), Desai et al.|
(2004), Faccio and Xu| (2015), and others). In a closely related work, McGrattan and|
Prescott| (2005) link tax and regulatory changes affecting the U.S. shareholder distribu-

tions to large secular movements in the value of U.S. corporations. Following the Jobs
and Growth Tax Relief Reconciliation Act of 2003 there has also been a renewed interest
in how dividend and capital gains taxes affect capital structure and investment. See, for
example, |Chetty and Saez| (2005, [2006), Gourio and Miao| (2010), and Gourio and Miao|
(2011)).

1 Other papers that feature endogenous dynamic financing and investment policies include
land Schwartz| (1984), |Titman and Tsyplakov| (2007)), and Riddick and Whited| (2009).

HOther studies that focus on the business cycle properties of external finance include
Den Haan| (2007)), Bacchetta and Poilly| (2014) and |Choe et al.| (1993) among others.
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The paper is organized as follows. Section [2l documents the key facts regarding corpo-
rate NFA for the period 2000-2007. Section [3| describes the model setup and defines the
industry equilibrium. We discuss how our model generates a simultaneous demand for
equity and net savings in Section [4l We then turn to our quantitative analysis. Section
documents our calibration and Section [6] discusses the model fit and the key quantitative
determinants of positive NFA. Section [7] documents and contrasts the model predictions
for the high cost of equity environment of the 1970s. We conclude in Section [§ The
Appendix contains a more detailed description of the data as well as several technical

results regarding the model.

2 The US corporate sector as a net lender

In this section we document the key empirical regularities about the capital structure of
the U.S. corporate sector. We present the evidence at both the aggregate and firm level.
We start with the aggregate data, drawn from the Financial Accounts (formerly Flow of
Funds accounts) of the United States. We focus on the non-farm, non-financial corporate
business sector data on the levels of financial assets, tangible assets, liabilities and net

worth during 2000-2007 period [”

We compute net financial assets (NFA) as the difference between financial assets and
liabilities. A number of recent empirical studies have used cash holdings as a descriptor
of firms’ savings behavior (see, for instance, Bates et al. (2009), Opler et al.| (1999),
Boileau and Moyen, (2009)), [Sanchez and Yurdagul (2013) and others) and showed that
U.S. firms hold a substantial amount of cash on their balance sheets. Another large
strand of literature focused on the liability side of the firms’ balance sheets and showed
that U.S. corporations remain highly leveraged (see, for instance, |Graham et al.| (2012),

Kalemli-Ozcan et al.| (2012) and others).

Our NFA measure provides a broader perspective on firms’ savings behavior by includ-

13 All series are converted into real terms using GDP deflator.
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ing other types of financial assets in addition to cash. In all cases, we scale the variables
by tangible assets, which provide a measure of the sector’s capital stock. All variables are

measured at market value[']

We find that the aggregate NFA to capital ratio in the 2000s is positive. This is in
sharp contrast to the earlier periods: in the 1970s and 1980s the aggregate NFA to capital
was relatively stable around -0.15, while in the 1990s it went through a run-up reaching
0.03 in the QOOOSE These developments highlight the transition of the U.S. corporate

sector from a net debtor into a net creditor at the turn of the century.ﬁ

Which firms are net lenders? To answer this question we turn to disaggregated firm-
level data from Compustat. We focus on U.S. firms only; we exclude technology and
financial firms, as well as regulated utilitiesm We also drop the firms whose capital is
below 50,000 USD, those with negative equity, and zero saleSH This selection leaves us
with a sample of 6535 firms in the 2000s. In line with the definitions used in the Finan-
cial Accounts data, we construct our measure of net financial assets in the Compustat
database. Financial assets are obtained as the sum of cash and short-term investments,
total other current assets, and account receivables. Liabilities are computed as the sum
of current and long-term debt, accounts payable, and taxes payable. Our measure of tan-
gible assets, or capital, includes firms’ gross property, plant and equipment, investment

and advances, intangible assets, and inventories.

14The Financial Accounts data set also contains the value of non-financial assets at historical cost. We
find that using these variables does not change the trends in the ratios of NFA to capital but raises their
(absolute) levels.

nterestingly, during the 1950s and 1960s, the NFA to capital ratio in the Financial Accounts was
above its level in the 1970s and 1980s. However, it remained negative throughout the period, making the
qualitative switch of the NFA position in the 2000s unprecedented.

16Both aggregate asset and liability positions of the US corporate sector rose over the period, with assets
rising faster than liabilities. Unfortunately, the Financial Accounts data provide only a few disaggregated
components for both assets and liabilities, preventing us from an in-depth look into the factors behind
the rise in aggregate NFA in the U.S. We provide a detailed account of these trends, their various
decompositions and robustness checks using both aggregate and firm-level data in the online appendix
available at http://faculty.arts.ubc.ca/vhnatkovska/research.htm.

1"We exclude technology firms from our analysis due to a potentially serious mismeasurement of their
capital stock, which is predominantly intangible.

18When computing statistics that are easily influenced by outliers we also eliminated the top and
bottom 1 percent of observations in NFA and capital distributions.

10
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In terms of the capital-output ratio, our Compustat sample comes very close to match-
ing that ratio in the aggregate economy — the capital-output ratio in our sample is equal to
2 across all industries and is equal to 3 for the largest sector, manufacturing. In terms of
overall size, non-financial Compustat firms employ about 36 percent of the aggregate U.S.

labor force and hold 60 percent of the aggregate U.S. capital stock during the 2000s["]

The gross positions of firms in our dataset line up well with the data facts discussed
in the literature. They are presented in Figure [I] Panel (a) of that figure shows median
financial assets and their components such as cash and short-term investments, other
assets, and account receivables, all as a ratio to median capital. Panel (b) presents me-
dian liabilities and their components such as short-term and long-term debt and account
payables, also as ratios to median capital. From the figures it is easy to see that median
gross assets are rising over time, while median gross liabilities are on a declining trend
starting in the early 1980s. Most of the rise in assets is due to higher cash and equiv-
alent holdings of U.S. firms. “Other assets” category has been going up as well, but at
a much slower pace. Finally, account receivables have declined from about 28 percent of

the median capital level in the 1970s to less than 20 percent in the 2000s.

Assets and components Liabilities and components
o
LQ 4

Q 4

1%} 1%}

i= [=

& 8

o o

E NN B¢

G - \+*‘L"‘*"~+ o 5

pel gt = pel

N \ TS g Ashprate
N pana M, e Ndbtaasas TN

P OO el o ~Eg /
OAHH““HHH“MA“‘*A“““HHH.-“ o4
1570 19%30 1590 ZdOO Zle 1d70 19%30 1590 ZdOO Zle
fyear fyear
| —=— assets2k —e-- cash2k —a— other2k —+— receivablesok | —— liahok — == ST debtok —a— LT debtzk —— payables2k
Source: Compustat Source: Compustat
(a) Assets (b) Liabilities

Figure 1: Gross positions and their components

19Gee the online appendix for details.
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On the liability side, long-term debt and account payables have both fallen over time,
while short-term debt has shown a slight increase. Overall, these decompositions suggest
a shift in firms’ balance sheets away from long-term assets and liabilities toward their
short-term counterparts, but with the share of account receivables and payables in the

short-term assets and liabilities falling over time.

These findings clearly indicate that the rise in corporate savings was not driven en-
tirely by cash and other short-term investments, and instead there have been substantial
compositional changes in the gross financial assets and liabilities of the US corporate sec-
tor. We view our calculation of the NFA position—mnetting out the financial asset and
debt liability positions—as an useful summary statistic of both the internal savings of the

firms as well as the demand or supply of funds to the rest of the economy.m

Turning to NFA, we find that mean NFA to capital ratio is positive for Compustat
firms, very much like in the aggregate data, reaching about 12 percent in 2006-2007 and
averaging 7 percent from year 2000. Like in the aggregate data, this ratio was negative

at -10 percent during the 1970s ]

Figure [2] plots the distribution of the NFA to capital ratio across firms in the 2000s,
while Table [1| reports summary statistics on this distribution. Several features stand out.
First, the standard deviation is quite large, equal to 0.65. Second, the distribution of
NFA to capital is skewed to the right: the top ten percent of firms in our data set have
NFA positions exceeding 138 percent of their tangible assets. However, positive NFA are

not confined to a small set of firms, driving the central moments: about 44 percent of all

29Tn deciding to focus on NFA in our empirical work, we were guided by the following considerations:
(i) There is significant heterogeneity in firms’ gross asset and liability positions, giving us fewer robust
data facts to work with for gross position (see online appendix for further discussion); and (ii) for the
main mechanisms that we propose in the paper there is no need to distinguish between gross asset or
liability positions. In addition, in order to fully account for the changes in gross positions, we would need
to include both short- and long-term liabilities, which significantly complicates the analysis.

21The median NFA to capital ratio, has also risen sharply over the past 40 years, although it did not
turn positive in the 2000s. We have also looked at the ratio of mean net savings to mean capital, and the
same ratio for medians. We found that the ratio of medians exhibits the same trends as discussed here,
while the ratio of means does not exhibit any pronounced trends, suggesting that small and medium-size
firms, as opposed to large firms, are behind the rise of net savings in the Compustat data set. These
results can be found in Appendix A.
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Figure 2: NFA /capital density, 2000s

27 firms in the 2000s have positive NFA positionsF_Z] Third, the distribution also features a

xe  small left-tail, with about ten percent of the firms borrowing more than half their tangible

29 assets.
Table 1: Moments of corporate NFA /capital distribution
NFA/K 2000s
mean 0.07
median -0.07
Pr(NFA>0) 435
skeweness 1.81
std dev 0.65
10pct -0.51
25pct -0.31
75pct 0.35
90pct 1.38
270 Are positive NFA positions concentrated within a particular segment of public firms

on or has the phenomenon been widespread? We look at NFA positions conditional on firm

a2 size, age, industry, and entry cohort. We find that firms in all sectors have experienced

22The corresponding number was only 27 percent in the 1970s.
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an increase in their NFA, with manufacturing firms seeing their net asset positions turn
positive in the 2000s. We also find that small to medium size firms, younger firms, and
entrants into Compustat contributed the most to the U.S. sector becoming a net lender
during the QOOOSE Detailed results and discussion of these findings are provided in
Appendix A@

Our results indicate that U.S. public firms have been holding significant amounts of
internal funds on their balance sheets during the past decade. Why is this noteworthy?
Consider a firm’s balance sheet which, given the definition of NFA, implies that equity
must be equal to NFA plus capital. Thus, positive NFA firms must have equity larger than
their capital stock. These large equity positions by positive NFA firms are surprising from
the financing cost point of view. Equity carries fiscal cost as both dividends and capital
gains are taxed; plus has significant floatation and agency (by bringing external ownership
into the company) costs. Thus from a cost perspective the ranking of financing sources
is quite straightforward: first, firms should rely on internal funds; if external finance is
needed, debt should be preferred to equity. The evidence presented above suggests that

firms continue to carry equity even when internal funds are available.

We next develop a theoretical framework through which we will try to understand this

behavior of the U.S. publicly-traded firms.

23There is an extensive empirical literature that focuses on cross-sectional determinants of corporate
leverage (for instance, see [Titman and Wessels| (1988), Rajan and Zingales| (1995), [Fama and French
(2002), |Shyam-Sunder and Myers| (1999), and Welch| (2004) among others). Our data analysis does
not attempt to contribute to this debate, but rather to provide a set of stylized facts on the cross-firm
distribution of savings.

24We also investigate whether firms with foreign operations are responsible for the large positive NFA
positions in the 2000s, as these firms may choose not to repatriate their foreign profits for tax reasons and
instead keep the funds in their savings accounts. We find no evidence for this in the Compustat sample.
In fact, NFA to capital ratios of firms with foreign operations, as reported in the income statements,
are lower than those for the firms with domestic operations only. Detailed statistics are presented in the
online appendix.
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3 The model

The economy is populated by a representative household, entrepreneurs, and the govern-

ment. Time is discrete and denoted by t = 0,1,... We abstract from aggregate shocks.

The entrepreneurs are subject to idiosyncratic shocks and make the core decisions in
our model: how much to invest and how to finance themselves. Our description of the
model accordingly starts with them. The representative household supplies labor and
funds to the entrepreneurs, and is used to derive factor and asset prices. Finally the

government balance budget constraint closes the model.

3.1 Entrepreneurs

There is a continuum of risk-neutral entrepreneurs, with mass normalized to one. Each

period a fraction » > 0 die and an identical measure of new entrepreneurs are born.

3.1.1 Production

Each entrepreneur owns a firm that combines capital & and labor [ into final output

according to the production function

Z(U)u+7lkllllfz/fn

vV+n

fll ko) =

Y

where z(o) € Z is an idiosyncratic productivity shock governed by the exogenous state
o € %, which follows a first-order Markov stochastic process. Parameters v,n > 0 satisfy

v+n < 1 and determine the income shares of labor, capital, and the entrepreneur’s rents.

Labor is hired at a spot market at wage rate w;. The firm pays a corporate tax rate
7¢ on earnings minus capital depreciation expenses, dk;, where 6 > 0 is the depreciation
rate of capital. Investment is set one period in advance. In addition we introduce the

possibility that a firm suffers a cash flow loss by allowing for additional after-tax expenses
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¢/ (ky; o). Then, the firm’s after-tax net revenues and capital net of depreciation are given
by
m(k;o) = mlax(l — 7Y (f(l, k;0) — wl — 0k) + k — ¢ (k; 0). (1)

The additional expenses may be due to overhead costs, minimum scale requirements,
product obsolescence, or, more exceptionally, liabilities or accidents. We must note that
operational losses play an important role in our model. Entrepreneurs will periodically
have to use finance to cover cash shortfalls, possibly in states of the world where their

immediate revenue prospects are poor.

3.1.2 Financing

In order to obtain finance, an entrepreneur may rely on internal funds, debt, or equity
issuance. Let a; denote financial asset position at date ¢, that is, a; > 0 denotes positive
net savings (and thus internal funds), and a; < 0 denotes debt. The pre-tax gross return
of savings/debt is 1 + 7 > 1. Since interest expenses are deductible from corporate taxes

due, the after-tax gross returnis 1 +r =1+ (1 — 7°)7.

We consider only risk-free, fixed-return debt. Hence we must ensure it is feasible
to repay outstanding debt with probability one. The no-default condition implies the
following borrowing constraint:

(i1 = —Q, (2)

where « is derived from the primitives of the model, akin to the computation of a natural
debt limit for a firm. In the Appendix B we discuss the steps to derive the borrowing
constraint, as well as conditions such that « is strictly positive and independent of the

firm’s state.

We model equity financing as follows. The entrepreneur can issue claims on the firm’s
value to the households. The terms on these claims—the shareholder payout policy—are
exogenously specified. We also assume the entrepreneur retains full control of the firm’s

decision-making and is the residual claimant of the value of the firm at all times. In doing
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so we abstract from a host of corporate governance and agency issues. Let s;;; be the
number of equity claims, or shares, issued at date t. At date t + 1, after the realization
of the firm’s state o411, the present value of the shareholder distributions, per claim, is
exogenously given by the function q(ki.1,0041) : Ry x ¥ — R,. Total equity payouts are
thus q(kiy1,0441)8;. Note we are subsuming all the various forms shareholder payout can
take, e.g., dividends, shares buy-backs, capital gains, in the present value of distributions,
g. While an exogenous payout policy is less than ideal, our approach is very flexible
without compromising the tractability of the model—and it is thus very well suited for
quantitative analysis. Finally, we assume that entrepreneurs cannot short themselves,

s¢r1 > 0, and total claims are bounded above, s;11 < 1.

Investors price shares according to function p(kir1,0¢) @ Ry x X — Ry, We will
derive the price schedule later from the arbitrage condition that leaves the representative

household indifferent between holding debt or equity.

3.1.3 The entrepreneur’s problem

We are now ready to set up the entrepreneur’s problem.ﬁ We assume entrepreneurs have
risk-neutral preferences and choose plans for asset holdings a;, capital k;, equity s;, and
consumption ¢; to maximize
o .
Ey {Z (Be(1 = 2))’ Ct+j} ,
=0

J]=

subject to budget constraint

i+ a1 + ke + gk, 00)se < (ke o) + (14 7)ag + p(kyr, 01)Se41 (3)

25We view the entrepreneur as in charge of the firm so the entrepreneur’s and the firm’s problems are
equivalent. Financial and productive assets, though, should be viewed as remaining in the firm’s balance
sheet—otherwise, their fiscal treatment would vary, i.e., factor returns would be subject to the income
tax schedule instead of the corporate tax’s.
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as well as

v

0

Ct
a1 =2 —«

siv1 € [0,1]

at all dates t > 0, where 8, € (0,1) is the inter-temporal discount factor of the en-

trepreneurs.

The entrepreneur’s problem can be stated recursively by defining net worth,

W1 = T(keg1; 0041) + (L +7)ass — q(Kegr; 00p1)Se41,

as the endogenous state variable for the firm’s problem. Net worth summarizes all the
cash inflows as well as payment obligations of the firm entering in period t + 1. It is
thus a concise summary of the internal funds the firm can tap into. Since cash flow and
net financial assets are bounded below, we can show that net worth is bounded below,

b

w > w”. There is no upper bound for net worth, and thus the support for net worth is

Q= {w>uw}.

We proceed by splitting the recursive problem into two stages. Given state {w, o}, the

entrepreneur decides how much to invest:

V(w,0) = max J(k, w,o0),

kel (w,o)

where V : Q2 x ¥ — R, is bounded and I'(w, o) : Q x ¥ = R, is a correspondence with a

non-empty compact imageﬂ With &’ as given, the entrepreneur decides the best way to

26See the Appendix B for a derivation of I'(w,0) as well as a detailed discussion of the recursive
formulation.
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finance investment, and whether to consume

J(K',w,0) = maxc+ BE,V (W' (d),0")

Iy
c,a’,s

subject to the following constraints

ct+ad+K <w+pk;o)s,

where

(o) =m0+ (1 +r)d —qk,0")s

for all o/ € X. We denote by * : Q x ¥ — R the resulting policy functions for x €

{c,k',d’,s'}. We also obtain a law of motion for net worth, ¥* (w, g, 0’).

3.1.4 Entry, exit, and firm distribution

Each period a fraction s¢ of entrepreneurs exit and an identical measure of entrants re-
place them. The net worth of exiting entrepreneurs is redistributed among the new
entrepreneurs according to the joint distribution G(w, o) over net worth and productivity.
Entering entrepreneurs must incur a fixed entry cost, f., that takes the form of an initial
investment necessary to start up production. We set f. such that all new entrepreneurs

find it profitable to enter ']

Let F, (w,0) be the cumulative distribution function of firms defined over net worth

and productivity, with support 2 x ¥. The borrowing constraint indeed ensures that a

2"For the sake of exposition, we do not explicitly write out the underlying bequest system across
entrepreneurs. To be clear, there is no equilibrium condition associated with entry. The rationale for
the fixed cost is to close the balance sheet of the firm, by accruing the entrepreneur’s rents to the initial
investment.
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firm retains positive value at all dates, and thus liquidation is never optimal.

To obtain the law of motion for the firm distribution, we combine the exit and entry

dynamics with the law of motion for net worth,

Fin(W',0') = %G, 0') + (1= 30) Y plo’|o) i (¢, 0,07)) (4)

oeY

for all W', ¢’, where ¢(w', 0,0") = sup{w € Q : YP¥(w,0,0") < W'}

3.2 The representative household

The representative household is infinitely-lived and values non-negative consumption c?

and labor I sequences according to
> Blu (et
t=0

where v is a utility function with the standard properties and § is the intertemporal
discount factor of the household, which is set equal to B.(1 — ), so both the entrepreneur

and the representative household have the same effective intertemporal discount factor.

Households earn income from supplying labor as well as from their holdings of the
firms’ equity and debt. Interest income and shareholder distribution are taxed at effective

rates 7' and 7°, respectively”

The household budget constraint is thus

A 4al <wdl+ (1 +F(1—1)a + T, +/Q lsﬁpt (1 +(1—79 (Z% - 1)) — 3?+1pt+1] dF;
X3

where a} are the financial assets held by the household, s, are the shares held of firms

with net worth w and state o, and T} transfers from the government. Above we eliminated

280f course labor income is also taxed. In our model, though, the labor tax rate does not have any
implication for the financing decisions of the firms and thus we decide to economize on notation.
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explicit references to the state variables for simplicity of the notation.

The optimality conditions from the household’s problem are used to derive the wage

as well as the after-tax interest rate:

Wy = — u_z7
Uy
. ut -1
14+7#(1—7") = (6 tf)
Uy

Here u¢ and u! denote marginal utility of consumption and marginal disutility of work,

respectively. Finally, there is also a first-order condition for the equity holdings

p(ki(w),0) = (ﬁ@> (p(ke(w), o) + (1 = 7°) (E{q(kn1(w), 0")|o} — p(ki(w), 0))) . (5)

Cc
Uy

There is no risk premium in the equity price since the representative household is perfectly

diversified and there is no aggregate uncertainty.

3.3 Government and stationary equilibrium

Finally, the government collects all tax revenues and rebates them as transfers to the

household

TC/Q . (fl(w,0), k(w,0);0) —wli(w,0) — 0ki(w,0) —ra_1(w,0)) dF} (w, o)

q (ki(w), o)

+TG/QX25? (w,0)p (kt(w),0) (p(k:t(w),ff)

- 1) dFy (w,0) + 7'Fa) < T;.

Tax rates are taken as given by all agents in the economy. The government budget con-

straint, together with market clearing, ensures aggregate resource constraints are satisfied.

Our focus in this paper is n equilibrium with a stationary distribution of firms, F; =

F,.1, and constant aggregate consumption and output.
Definition 1 A stationary equilibrium is a stationary distribution F', prices {p, 7, w;},
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policy functions {w“,wc,ws,wk,ww}, and household allocations {ch,lh,ah,sh} such that
policy functions solve the entrepreneur’s problem given prices and taxes, F satisfies the
law of motion , markets clear, and the household optimality conditions and government

budget constraint are satisfied.

4 Net Savings and Equity

Due to their different fiscal considerations, the firm’s cost of financing will generally
depend on its capital structure, unless interest, equity, and corporate tax rates satisfy
a knife-edge condition. The household’s optimality condition equates the after-tax
returns of equity and debt,

1+ (1—7) (—E;q(lfzg);) - 1) =1+ (1-7)7

This implies that creditors and shareholders do not demand the same pre-tax returns,
which are the determinants of the cost of financing faced by the firmsP’] Namely, the
cost of firms’ financing through debt is 1 4 7(1 — 7.) or 1 + r using the previous notation

shorthand. The cost of financing through equity is

. B (k). o)
p (ke(w), o)

Since both (14 r) and p° are determined by the household optimality conditions and tax
rates alone, we will generally have that (1 4+ r) # p°. Define the “markdown” parameter

¢ as the wedge in the firms’ cost of financing through debt and equity,

29We have assumed the household is perfectly diversified across firms and there is no aggregate un-
certainty. As a result, there is no equity risk premium and the expected return is equated across all
firms.
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The wedge ¢ summarizes all the fiscal considerations in the firm’s choice to finance itself.
As simple as our model is, it can generate a demand for financial assets even if the latter

is fiscally disadvantageous, that is, £ < 1.

To understand how the model works, we first roll back the borrowing constraint and
let the entrepreneur tap into as much debt or equity as needed. Consider first the case
with £ = 1. The Miller-Modigliani theorem applies and thus the capital structure of the
firm is indeterminate as the entrepreneur is indifferent between the two financing sources.
If £ # 1, then the risk-neutral entrepreneur will rely exclusively on the cheaper asset. For
our case of interest, equity is relatively costly, £ < 1, and thus the entrepreneur would

finance investment exclusively with debt [

We now re-introduce the borrowing constraint for the case of costly equity, £ < 1. At
first pass this seems of little help to generate a demand for net savings and additional
equity. Debt-holders require a lower return, and the entrepreneur prefers to finance fully
with debt. Only if the firm is at debt capacity the entrepreneur would have to resort
to equity for additional funding. Thus the firm would follow a “pecking order” among
finance sources, where internal funds would be preferred to external funds and, among the
latter, debt would be preferred to equity. We would observe most firms relying heavily on
debt—resorting to equity issuance only if the firm is at its maximum debt capacity. No

firm would carry financial assets without retiring as much equity as possible.

However, this argument misses a key observation: the entrepreneur’s problem becomes
strictly concave, and thus risk considerations come into play, due to the interplay between
the borrowing constraint and costly equity. Consider a firm following the pecking order
described above to finance a given amount of investment. If the firm has a high net worth,
investment can be financed at least in part by the firm’s own savings, being thus unlikely
that the firm requires more debt than the borrowing constraint allows. Hence, the firm

values an additional dollar of net worth at the risk-free return 1 4+ r. A firm with low net

30If ¢ > 1, then the return on equity is lower than the return on debt (and thus savings). The
entrepreneur would engage in arbitrage in this case: she would raise as much funds as possible from
shareholders and simply save the proceeds.
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worth, though, will likely hit its debt capacity when seeking to finance its investment, and
will have to make up the shortfall by issuing equity—increasing its cost of finance. The
higher finance cost not only reduces the value of the firm, but it also increases the value
of an additional dollar of net worth: now one dollar allows the firm to save the expected
return to equity, (14 7)/&. Thus the firm values a dollar more when it has low net worth
than when it has high net worth. Indeed, the differences in the value of an additional
dollar get much larger once the full dynamic program is considered, as we will discuss in

further detail below, with a low net-worth firm valuing an additional dollar well above
(1+7)/€.

Given that the firm’s value function is concave and in the presence of uncertainty,
firms will strive to accumulate net financial assets for precautionary reasonsﬂ That is,
firms want to build their net worth up rapidly in order to decrease the probability that
they find themselves at debt capacity at future dates. Indeed, the entrepreneur delays
any distributions to herself until the firm can self-finance at all future dates. Consider

the first-order condition associated with the risk-free asset,
Az B(L+r)E{V (W(0'),0') |0} (6)

with strict equality if the firm is not at debt capacity, a’ > —a, where ) is the Lagrangian
multiplier associated with the budget constraint and thus the marginal benefit of net
savings. The first-order condition associated with consumption implies that A > 1. Using

the envelope theorem, we can rewrite the previous first-order condition as
A>E{\N|co}

where we have also used the condition (1 + )8 = 1. Thus A is a supermartingale, and A
converges almost surely to its lower bound. Whenever the firm is at debt capacity, one

more dollar would allow it to relax the borrowing constraint, and thus it is more valuable,

31The precautionary motive here resembles closely the one found in models of household finance. See,
for instance, |Carroll| (1997)), |Gourinchas and Parker| (2002|) and |Fuchs-Schundeln| (2008).
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A > 1. Thus the firm seeks to save as much net worth as possible in anticipation of states
of the world where the debt capacity will bind. Only when there is zero probability that

the borrowing constraint is ever binding, that is, when
A=FE{N|o}=1

for all o € ¥, there will be distributions to the entrepreneur.ﬂ Financial assets allow firms
to build up net worth over time without introducing further risk or incurring decreasing

returns to capital.

We turn now our attention to the demand for equity. We argue that firms will be
willing to pay a premium for equity if dividend distributions and net worth are positively
correlated. In fact, under this condition firms will find it useful to fund additional financial
asset holdings with equity revenues. This large deviation from the pecking order is crucial
for the model to match the high levels of net financial assets observed in the 2000s.

Consider the first-order condition associated with equity issuance,
p(K', o)A = BELV' (W' (0"),0) q(K',0") |0},

where we have assumed positive issuance, s’ > 0, and dropped the arguments where there

is no confusion possible. We can rewrite this expression in terms of the covariance (Cov),
p(K', o)A = BE{V' ('(0"),0")} E{q(K,0")} + 5Cov (V' (' ("), o) , q(K, ")),

Now assume that the firm is not at debt capacity, a > —a, and thus the last dollar of

equity revenues is effectively funding the financial assets of the firm. Using the definition

32There exists a level of financial assets, a*, such that the net return ra* is sufficient to cover all finance
needs in all states. Thus the entrepreneur can maintain the financial asset position a* with probability
one and consume the excess cash flow.
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of the wedge ¢ and dividing through by p(k’, o) we obtain

A= 5B (V' ()0 B { B

W 1B (). ) <

where the last inequality is signed by using the first-order condition associated with the
risk-free asset (equation @) when the firm is not a debt capacity. Clearly, both equity

and debt optimality conditions can be satisfied simultaneously only if

q(k',0")
Cov (V’ (W'(a"),0'), o 0) <0.
This requires both that the value function V' is strictly concave, and shareholder payouts

are positively correlated with net worth.

As discussed earlier, the concavity arises naturally in our model due to the borrowing
constraint and the cost of equity. The positive correlation of equity payouts with net
worth makes equity valuable to the firm due to its insurance properties. Namely, since
shareholders payouts decrease when the firm has low cash flow or losses, equity delivers
some financial relief to the entrepreneur exactly in the states where the firm will have
lower net worth and thus is likely to face a higher finance cost. As a result, entrepreneurs
are willing to pay an additional cost for equity—akin to an insurance premium. In the
calibration of the model we assume that shareholder distributions and cash flows are

positively correlated. As we show below this assumption has strong empirical support.

It perhaps remains counter-intuitive that firms find it useful to issue equity, at a cost,
to insure themselves against the cost of equity financing in future periods. The key is
that one additional dollar available for a firm with low net worth allows the firm to reduce
equity reliance in the present and future periods. In order to finance its investment, a firm
with low net worth has no choice but to commit a large share of its future cash flow to
shareholder distributions. There is thus nothing but a trickle for the firm to crawl out
from the borrowing constraint, building its net worth very slowly and resorting to equity

repeatedly. One more dollar of net worth allows the firm to reduce equity issuance in
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the present period, which in turn frees additional cash flow in the next period and again

reduces equity outstanding in that period, and so 011.[3;3]

The logic of the model highlights the idea, emphasized by Hennessy and Whited
(2005), that it is essential to view the capital structure decision in the context of a fully
specified dynamic problem. Firms with a moderate level of net worth may have no chance
of being at debt capacity next period or, more generally, in the short term. A model with
a short horizon would need huge cash flow shocks in order to induce demand for equity
among firms with some net savings. In a fully forward-looking model, even firms that can
self-finance in the short term strive to accumulate further NFA and value the insurance

properties of equity.

There remains the question, though, of whether our model can generate the large
positive net savings observed among firms that rely on equity. We answer this question

with a quantitative evaluation of our model.

5 Calibration

We turn now to the core question of the paper: can our model replicate the cross-firm
distribution of NFA and generate positive aggregate NFA as observed for the period 2000-
20077 As the model is taken to the task, we have to take a stand on two crucial aspects of
the calibration. First, we have to quantify the fiscal cost of equity relative to debt. Second,
we have to decide which moments to target with the productivity process. The remaining

parameters regarding technology and entry are set to standard or straightforward values.

33 Appendix |C| contains a simple example illustrating the dynamics of equity and the trade-off with
debt.
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5.1 The fiscal cost of equity

In Section [3] we assumed an “effective” tax rate on all shareholder distributions but the
actual U.S. tax code is far from being that simple. Fortunately, it is quite straightforward
to map a more nuanced view of equity taxation into the relative cost of equity, £&. In
Appendix B we derive the equity price households demand such that the after-tax return
of debt and equity is equated accounting for dividend, capital-gains, and interest-income
tax rates, denoted 7%, 79, and 7!, respectively. We also need to take into consideration
inflation as well as the split between dividends and capital gains for equity distributions.

The resulting markdown is

(1= (1 =R =)
(=)= (=79,

£ = ;
where 7, is the growth rate of the equity price, and R is the interest rate on corporate debt,
both in nominal terms. While the inflation rate does not enter the expression explicitly,

both the nominal interest rate and the asset price growth rate vary with inflation.

We pick tax and interest rates representative of the period 2000-2007 for the U.S. and
relying both on statutory rates and estimates from the public finance literature. Our
choices are summarized in Table 2] Let us start with the corporate tax rate, 7¢. Due to
investment not being expended for tax purposes, the corporate tax rate directly impacts
the firm’s decision beyond its implications for the relative cost of equity. In the U.S. the
corporate tax code specifies a flat tax rate of 34 percent from $335,000 to $10 million, and
caps the marginal rate at 35 percent@ The literature has an ample consensus on setting

7¢ = .34, and we follow suit.

Interest income is taxed at the federal income tax rate and thus varies across investors.
Wealth, though, is heavily concentrated on the right tail, so we choose a tax rate close to

the top rate, 78 = .34, which is slightly higher than estimates of the average marginal tax

34Only small businesses and S corporations get a rate below 30 percent.
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Table 2: Taxes and interest rate — Baseline calibration

Parameter Value

Corporate tax T 0.34
Dividend tax T 0.15
Interest income tax Tt 0.34
Capital gains tax 79I 0.15
Pre-tax nominal interest rate R 0.07
Equity markdown 19 0.82

rate across households.ﬁ The pre-tax nominal interest rate is set at 7 percent, while the

inflation rate is at 2 percent. This results in an after-tax real rate of 2.5 percent.

Now we turn to the taxation of equity. The period 2000-2007 includes an important
tax reform, the Jobs and Growth Tax Relief Reconciliation Act of 2003. The act equated
dividend and capital gains tax rates at 15 percent, although there are several caveats.
First, Poterbal (1987) argues that the effective capital-gains tax rate is one fourth of
the statutory rate, due to the gain referral and step-up basis at death. Second, some
low-income households are subject to a lower dividend tax rate of 12 percent, while some
other households may end up with a rate above 15 percent due to the alternative minimum
tax@ Third, some corporate investors do not pay dividend taxes, and the share of equity
held by them has increased sharply over time.ﬂ We note, though, that most estimates
track closely the statutory rates in the decade of the 2000s. We thus decide to go with
the statutory rates, 7¢ = .15 and 79 = .15. If anything, these rates are likely to overstate

slightly the fiscal cost of equity.

33Poterbal (2002) and NBER TAXSIM estimates tend to be just below 30 percent. Some bonds are
tax-exempt, which reduces the average marginal tax rate. However, corporate bonds are always fully
taxed.

36For example, [Poterbal (2004) reports an average marginal tax rate on dividends of 18 percent. A
similar situation arises regarding capital gains taxes.

37For example, pension funds and other fiduciary institutions. See McGrattan and Prescott| (2005) for
a discussion.
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5.2 Shareholder payouts

We assume that the present value of shareholder payout, ¢, is proportional to the firm’s

cash flow and capital holdings, m(ki1; 0441):

1
Q(kt+170t+1) = 1—

T (ki1 0141)-

While admittedly ad-hoc, our specification aims to be a parsimonious representation of
the shareholder payout policies observed in the dataﬁ In our Compustat data, we find
that total payout is strongly positively correlated with contemporaneous firm’s cash flow
(correlation coefficient of 0.67) and tangible assets (correlation coefficient of 0.55).@ The
positive association between firm’s performance and its shareholder payouts is also backed
by a long literature. In his seminal work Lintner| (1956) showed that firm earnings were
the most important determinant of any change in dividends, a finding later confirmed
by other studies: Fama and Babiak| (1968), |[Fama and French| (2001)), [Denis and Osobov
(2008). [Skinner| (2008)) generalized these findings by showing that corporate earnings
determine total firm payout (dividends and repurchases). |Allen and Michaely (2003)

provide a comprehensive overview of this literature.

The positive comovement between the firm’s performance and shareholder payout is
also important from the model standpoint. As discussed in Section [ this is the key
property that makes equity valuable to the firm. We should note that the precautionary
motive would remain even if we had specified equity as a full state-contingent contract;
firms would still tolerate some residual risk because of the additional cost of equity & < 1.

In our specification the linear relationship with cash flows further limits the insurance

38The value of the constant of proportionality between payouts and 7 is irrelevant. Recall that ¢ is
the present value per share, and thus any scaling of ¢ simply results in a change of units for shares. Our
choice simply renders shares comparable to infinitely-lived assets.

39We compute shareholder distributions as the sum of common dividends and equity repurchases. The
latter is obtained as the total expenditure on the purchase of common and preferred stocks minus any
reduction in the value of preferred stocks outstanding. We also excluded observations with negative
preferred shock redemption value and with negative values for the purchase of common or preferred
stock. This definition is borrowed from |Grullon and Michaely| (2002)) and is very close to that used in
Jagannathan et al.| (2000) who also included preferred stocks in their measure of the repurchase activity.
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properties of equity. We later make sure that m(k;11;0441) > 0.

It is also useful to contrast our functional form for shareholder payout with the optimal
payout policy in the model. The optimal payout policy would backload all dividend
payments until the firm has accumulated enough assets to finance itself in all future
states—typically only after a long time. In short, the expected return of a dollar of the
firm’s financial assets is higher than the household’s return on her savings as long as
the firm may encounter the borrowing constraint with positive probability in the future.
Being fully diversified across firms, the household is thus happy to defer dividends until
the return of a dollar at the firm is equated to the real interest rate. This policy is clearly
counterfactual. Instead we proceed with the shareholder payout function specified above,

which enables us to replicate its properties in the data in a parsimonious way.

5.3 Technology, preferences, and entry parameters

We first discuss the parameters governing technology, which are set to match standard
values in the literature. We postpone the calibration of the productivity process for the
next subsection. We start with the parameterizations of the production function. We set
1n = .12 to equate the entrepreneurs’ rents to the share of dividends over GDP. Parameter
v is set to .2. Assuming entrepreneur rents are split 50-50 between capital and labor
income accounts, this results in the standard total capital income share of 36 percent.

The depreciation rate is set to 6 percent.

For the household preferences we use an utility function of the form u(c — h(l)) such
that the labor supply is given simply by A'(I) = w. This implies that the computation of
the stationary equilibrium does not require specifying u and h, and the wage rate can be
normalized to 1 without any loss of generality. The discount rate 3 is pinned down by

our earlier choice of the interest rate. The resulting value .96 is standard.

Next we turn to our calibration of the entry parameters. As we work with a stationary

distribution, the entry rate in the model also serves as exit rate. In the data there is
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a slight upward trend in the number of firms, so the entry rate is slightly above the
exit rate. We set our exit/entry parameter at 5 percent, closer to the exit rate in the
Compustat data. For the net worth distribution of entrants we use a Pareto distribution
with curvature parameter ¢ equal to 1.3, which matches the relative capital holdings of
entrants to incumbents. The entry cost f. is set to match the 10th percentile of the
distribution of NFA over capital["”] Table [3| summarizes the parameter choices reported

in this subsection.

Table 3: Technology and entry parameters — Baseline calibration

Parameter Value
Discount factor 15} 0.96

Entrepreneur rent i 0.12
Depreciation rate ) 0.06
Capital elasticity v 0.20
Exit rate > 0.05
Entry distribution S 1.3
Entry cost fe 4.28

5.4 Productivity process

The productivity process is a key aspect of the calibration. As our primary interest lies in
the firms’ financing decisions, it is important that we match the firms’ observed financing
needs. Looking at the data, we identify two key drivers of the firms’ financing needs:
negative cash flows and large investment expenses in excess of the firms’ contemporaneous

cash flows.

First, we observe that a substantial fraction of firms experience a negative cash flow.
In any given year during the 2000-2007 period, about 25 percent of the firms in our sample

had a negative cash flow, defined as operating income before depreciation expenses. The

40Parameters ¢ and f. are matched to moments that require us to evaluate the full model, and thus it
would be more correct to say that they are jointly calibrated with the productivity process. However the
relationship between the parameters and the moments is very tight, so we feel comfortable linking them
at this point.
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transition rate from positive to negative cash flow is also quite high at 6 percent. Firms
must balance the operating loss with either a decrease in assets or an increase in liabilities.
In particular, cash flow shortfalls will provide a strong basis for the precautionary demand

for financial assets[ ]

Second, firms occasionally have opportunities to expand their operations, perhaps
by acquiring a foundering competitor or by upgrading their production process because
a new technology has become available. These opportunities often present themselves
without any relationship to the contemporaneous cash flow of the firm and usually require
investment expenditures that are larger than the firm’s net revenues. For the period 2000-
2007, we find that about 22% of the firms with positive cash flow incurred investment
expenditures in excess of their cash flow in a given year. Among those, more than half
had investment expenditures totaling 150% or more of their cash flow. Firms that want
to take advantage of these opportunities need to finance their increase in assets without

having the benefit of an immediate increase in cash flows.

Unfortunately, we find that the standard specification used in the literature does not
allow either for operational losses or for forward-looking investment opportunities and
thus does not generate a realistic level of financing needs. Under the usual autoregressive
process, firms’ investment is driven by contemporaneous positive productivity shocks.
Investment can then be easily financed from the firm’s own net revenues, since the latter
also increase with the productivity shock. In short, it is quite easy for firms to self-finance
under the usual productivity specifications, as financing needs arise only when the firm is

experiencing a cash-flow windfall.

We instead propose a productivity process that directly incorporates the possibility
of operational losses and investment opportunities, and it is thus capable of generating

realistic levels of financing needs in the model. More precisely, productivity is modeled as

4Lins et al. (2010) document that CFOs use cash to guard against future negative cash flow shocks.
Lines of credit, due to financial covenants, are not a good substitute, as documented by [Sufi (2009).
Our operational losses are akin to liquidity shocks in |Boileau and Moyen| (2009), with the exception that
Boileau and Moyen| (2009) model liquidity shocks as stochastic expenses faced by firms, while we use the
frequency of negative cash flows as our measure of liquidity shocks.
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a ladder where investment opportunity shocks lead a firm to move up the ladder, while
operational losses lead a firm to drop off the ladder. We assume productivity takes one of
n levels, {21, 22, ..., 2,}. We capture operational losses with state n = 1, setting z; = 0,
so for simplicity there are zero net revenues in that state, and cost expenses ¢/ (k, 21) are
such that equation becomes:

w(k,z1) =0

for all k. Note that this still implies that a firm experiencing operational loss has a neg-
ative cash flow. We set ¢/(2,k) = 0 for all other states and levels of investment, thus
ensuring that net revenues are non-negative everywhere but in state 1. The probability
of operational losses for a firm with productivity level z is denoted by ¢(z) > 0. Our
specification for operational losses, while stark, is very parsimonious and keeps the port-
folio decision in the firm’s problem simple. It also implies that the no-default borrowing
constraint is constant across firms, as it suffices to show that the firm can repay the

outstanding debt in the event of operational losses.

Investment opportunities are modeled as a step up the productivity ladder. A firm
with productivity level z has a probability ¢(z) to receive an investment opportunity shock.
Such a firm will then either transition to operational losses (with probability ¢(z)) or will
upgrade their productivity by one level. That is, a firm with productivity level z; = z;
that receives an investment opportunity will transition to productivity level 2,11 = 2,41
next period with probability 1 —¢(z;), or z;41 = 21 with probability ¢(z;). A firm without
an investment opportunity remains at the same productivity level, z;11 = z; next period

with probability 1 — ¢(2;), or 2,41 = 21 with probability ¢(z;)[?]

Finally, we set productivity levels 25, 23, ..., 2z, to be equally log-spaced, with growth
rate 7, that is, z; = 7."225. This guarantees that there is no hard-wired relationship

between firm size and growth rates.

42Firms at state z; automatically have an investment opportunity, so they transition to z» unless they
suffer operational losses again. Firms with the highest productivity level, z,, do not receive further
investment opportunities.
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673 In order to discipline the transition probabilities ¢(z;),¢(z;) 1 i = 1,...,n we turn to
ea  the age profiles for operational losses and investment opportunities observed in the data.
o5 The reason to rely on firm’s age is twofold. First, the data show that the probability of
s operational losses and investment opportunities is clearly decreasing with age, ranging
e from 12 % to 4 % and from 36 % to 22 % for operational losses and investment oppor-
s tunities, respectively. We thus automatically match a salient feature of the data through
s7o our calibration strategy. Second, age evolves exogenously, allowing us to calibrate the

es0 transition probabilities before solving the model.

681 Figure 3| displays the probability of a firm transitioning into operational losses and
2 the probability of a firm experiencing an investment opportunity for the model and the
3 data, both using a balanced and unbalanced Compustat panel, for ages up to 25 years.
s« ' The model matches these age profiles quite closely. In the calibration we also ensured to
s match the unconditional transition probability into operational losses, 6%, and the share
86 Of firms with investment expenditures exceeding their cash flow, about 22% of firms with

7 positive cash ﬂow@

Uy ! == Data - Unbalanced
Data - Balanced

== Data - Unbalanced
Data - Balanced

s Model e Modlel

w
S
T

N
>
T

Transition to losses (%)
Investment opportunities (%)

Age Age

(a) Operational losses (b) Investment opportunities

Figure 3: Operational losses and investment opportunities by age

688 Table {4 reports the transition probabilities governing the productivity process.

43Because investment is an endogenous variable in the model, the probability transition ¢; does not
need to coincide exactly with the share of firms with investment expenditures in excess of their cash flow
in the model. We do find, though, that the difference between the two is very small.
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Finally we set the growth rate of productivity along the ladder, ., to reproduce an
average growth rate in revenues of about 5% among firms with positive cash flow. The
level z5 is normalized to 1. We use nine states for the productivity process, enough to

generate a right tail in revenues, yet keep the computational time in CheCk@

Table 4: Productivity process — Baseline calibration

State 7
1 2 3 4 5 6 7 8 9

Operational loss ¢; A3 .12 .04 .04 .04 .035 .035 .035 .03
Investment opportunity ¢; 1 S22 2 18 15 1 0

Lastly, we want to emphasize that since we are targeting facts for publicly traded
firms, we look only at firms in our model that have a positive probability of issuing
equity. In our model firms with very high net worth can rely exclusively on self-financing
for investment—and thus have no need to tap outside investors. We consider these firms

to be private equity and drop them from our sampleE]

6 Results

6.1 Net financial assets

Does our model replicate the distribution and positive aggregate level of NFA observed
during 2000-20077 Yes, it does. Table [5| reports the model predictions along with the
corresponding data moments. Our model reproduces the large fraction of firms with a

positive NFA position, 43.5 percent in the data versus 41.8 percent in the model. The

44We should note that our interest in firms’ financing choices necessitates the use of cash flows, as
opposed to revenues or value added, when calibrating the productivity process. However, in Section [6] we
show that with our calibration the model generates the distribution of revenues that is very close to the
data. Overall, we believe our calibration is broadly consistent with [Midrigan and Xul (2014)).

45Note the model’s sample includes all firms with debt. Thus the censoring from the model does not
help to generate positive NFA in the sample. The fraction of firms dropped is usually very small, less
than 5 percent.
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704 model’s performance regarding the central moments is also very good. The mean NFA to
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Table 5: Model and Data - Net financial assets to Capital

2000s

Data Model
mean 0.07 0.06
median -0.07  -0.07
Pr(NFA>0) 43.5% 41.8%
std dev 0.65 0.67
10pct -0.51  -0.51
25pct -0.31  -0.39
75pct 0.35 0.23
90pct 1.38 1.65

The model does a remarkable job at matching the full distribution of NFA over K in
the data. The standard deviation in the model and in the data is very close, so we are
confident that our simple productivity process is capable of generating enough variation
in corporate finance portfolios. Both the first and third quartiles are very close to the

data.@ We overshoot the 90th percentile, albeit not by a large margin.

Figure [ presents the histogram of the NFA to capital as generated by the model. As
in the data, the distribution is skewed to the right and features a long right tail, with a
small number of firms having very large NFA holdings relative to their productive assets.
The model generates a left tail as well, albeit slightly shorter than in the data where a
small fraction of firms are observed to have negative NFA positions in excess of 70 percent
of their assets. In the model, all firms share the same debt limit, which limits our ability

to generate enough dispersion among firms that rely heavily on debt.

We should emphasize that our model can rationalize the corporate sector as a net

lender only through the mechanism highlighted in Section [ No productivity process

46We compute the moments from a simulation of 50,000 firms drawn from the stationary distribution.
To ensure consistency we treat the simulated data as we treated the data in Section 2.

4TRecall we used the fixed entry parameter f. to directly target the 10th percentile, although this has
surprisingly little effect on the overall shape of the distribution.
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Figure 4: NFA to capital histogram, model

would generate positive NFA if we were to equate taxes across debt and equity or drop
the borrowing constraint. If equity had no fiscal costs, all firms would spurn debt. At
the same time, with the fiscal cost of equity but without a borrowing constraint, all firms
would finance only with debt, as it is the cheaper finance source. We should also note
that without equity payouts providing partial insurance, we would also not observe firms

with positive NFA actively relying on equity.

Quantitatively, though, our specification for productivity is key to the model’s fit.
Motivated by the data, we modeled operational losses and investment opportunities as
the two key drivers of the firms’ demand for finance. We imposed a minimal structure
with a very parsimonious specification and calibrated the transition probabilities using
the age profiles observed in the data for the frequency of both operational losses and large
investment expenditures—so we did not target any moment of the NFA distribution. The
fact that the model performs very well suggests that the link between financing needs
and balance sheets is very tight, and that operational losses and investment opportunities

effectively capture the relevant shocks for firms’ financing structure.
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6.2 Other firm characteristics

We now turn our attention on how the model performs regarding variables other than
NFA. Since our process for productivity is admittedly non-standard, it is important to
check the model’s predictions for variables that are typically used in the literature to

calibrate the productivity process, such as employment, revenues, and investment.

Table [0 reports various unconditional moments for investment and revenues in the
model and data: the mean of a given variable relative to the mean capital, both in
the model and in the data; the same for standard deviations; and the autoregressive

coefficients.

Model’s overall performance is very satisfactory. The model matches closely the first
and second moments for investment and revenues. Perhaps the only noticeable difference
is that investment is, on average, a bit higher than in the data as well as slightly less
persistent. We are comfortable with the small gap on both counts since there are some
reasons to think that investment and capital may be understated in the data compared
with the model. First, firms may be renting equipment and machinery, so structures are
disproportionately represented in the category of tangible assets. Second, bookkeeping
rules for investment and capital do not always correspond to their economic counterparts
and are sometimes shaped by fiscal considerations of their own—most notoriously in the

treatment of depreciation.

Table 6: Model and Data—Other variables
Model Data

ratio of means
investment/K  0.12 0.08
revenues,/K 0.95 0.96

ratio of std dev
investment/K  0.12 0.12
revenues/K 0.96 0.92

autocorrelation
mvestment 0.65 0.74
revenues 0.97 0.99
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The model’s performance extends to employment and cash flows, since both variables
are very closely tied to the firm’s revenues both in the data and in the model. The model
closely matches the standard deviation of log employment, 1.25 in the data versus 1.24
in the model, and is virtually spot on the auto-correlation coefficient for employment.
We are thus confident that our process, despite its simplicity, is capturing the dispersion
in size in the data. Regarding cash flows, the model slightly overstates the persistence
in cash flows, 0.87 in the data versus 0.95 in the model, suggesting that there is some

stochastic variation in expenses that the model may be missing[™|

Given their key role in our calibration, we also check how operational losses vary across
several firm’s characteristics. Figure [5| shows how the probabilities of a firm transitioning
into operational losses varies with capital, total assets, revenues, employment, net financial
assets and NFA to capital ratio, sorted in quintiles, in the model and in the data. The
model tracks closely the decreasing relationship with capital, total assets, revenues and
employment. This, of course, reflects the strong relationship of these variables with firm’s
age, which we used in our calibration. It is still remarkable how closely the model tracks

the data.

The two bottom charts in Figure 5| display how operational losses vary with net finan-
cial assets, in levels and as a ratio to tangible assets. The data suggest a non-monotonic,
hump-shaped relationship with net financial assets, which disappears once we normalize
by the firm’s capital. The relationship between operational losses and net financial assets

is also quite weak in the model.

Lastly, we check the predictions of the model for the shareholder’s payout and compare
them with the data. These are summarized in Table[7] The mean payouts in the data are
small at about 4% annually as a share of mean capital, not very volatile at 6% relative
to capital and quite persistent (with autocorrelation coefficient of 0.73). The model’s

predictions are quite close to these numbers.

48The model is spot on regarding revenues, so expenses are likely to explain the lower auto-correlation
coefficient in the data.
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Figure 5: Operational losses and firm’s characteristics

We also check how shareholder distributions correlate with firms’ characteristics. In
the model we posit that the shareholder payout is proportional to the firm’s cash flow
and capital holdings, 7(k¢y1;0441), a relationship strongly motivated by the data. Not
surprisingly, the model predicts large positive correlations of payout with capital (equal to
0.89) and cash flows (equal to 0.92), with the comovement being stronger with cash flow
as in the data. In the model shareholder payout are also strongly positively correlated

with revenues and book equity, both of which are in close correspondence with the data@

Table 7: Model and Data—Shareholder payouts

Model Data
mean(distrib) /mean(K)  0.06  0.04
std(distrib) /std(K) 0.05  0.06
autocorr 094 0.73

49We measure equity in the model at the book value (BE) from the firm’s balance sheet. This corre-
sponds the closest to book equity measure we have in the Compustat’s balance sheet statements. It is
equal to the total stockholders’ equity.
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6.3 Which firms have positive net savings?

While the model provides a good fit to the distribution of NFA across firms and matches
the properties of several other variables, we next investigate whether the model also
matches the characteristics of firms conditional on their financial position. That is, we
ask: Does the model predict the right joint distribution of NFA and key variables, such
as investment, equity, and revenues? To answer this question we revisit the model’s

predictions conditional on NFA and compare them with the data.

Let us start with a quick look at the model predictions. Figure [6] plots the policy
functions for NFA and capital, as function of net worth, for a firm in state z, without an
investment opportunity (solid lines marked No inv.opp.).ﬂ We have also included book
equity, and the ratio of NFA to capital.
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Figure 6: Policy functions

Firms with low net worth are net borrowers and their investment is low. As a result,
these firms also have low book equity and revenues (not shown). Their smaller scale

reflects their higher cost of external finance. As firms build their net worth, they increase

50Gtate z4 roughly corresponds to the median productivity in the model. All the policy functions are
qualitatively very similar across states. We only display the lower half of the support for net worth where
most firms lay.
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both capital and NFA roughly at the same pace, and eventually become net savers. The
latter clearly have more capital and book equity, and thus more revenue. Since both NFA
and capital are increasing as a function of net worth, it is an open question whether NFA
to capital increases with net worth. The lower-right plot displays the ratio of NFA to
capital, which is clearly increasing and turns positive for sufficiently high levels of net
worth. Summarizing, the model predicts that higher-NFA firms have higher revenues,

investment, and book equity.

Figure [6] also plots the policy functions of a firm in the same productivity state z, but
with an investment opportunity available (dashed lines marked Inv.opp.). This allows us
to see how firms adjust their positions, and how this adjustment is different depending
on whether the firm has enough net worth to have accumulated net savings or not. Not
surprisingly, firms react to an investment opportunity by increasing investment, drawing
from their net savings or borrowing, and possibly raising some additional equity. Note
how firms with low and high net worth differ in their capacity to take advantage of the
investment opportunity. Firms with high net worth are capable of boosting their invest-
ment further as they have more spare borrowing capacity or even net savings available.
This translates into higher revenue growth rates for firms with positive net savings. The
latter also build their net worth much faster, which translates into higher equity growth

as well.

Table [§| compares the quantitative predictions of the model with the data by reporting
the ratio of means of investment, revenues, book equity and annual changes in book
equity, for firms with positive and non-positive NFA. The positive NFA firm invest more
than non-positive NFA firms, in the order of 28 percent on average. The model is almost
spot on in matching the difference. We also see that firms with positive net savings
are more valuable and collect higher revenues in the model as well as in the data. The
model, though, tends to understate the differences in book equity values. Firms with
positive NFA also see their equity increase at a more rapid pace. As discussed before,

investment opportunity shocks are key in the model to generate these differences. That
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said, operational losses and the inherent non-linearities of the law of motion for net worth

also contribute to the disparity in equity adjustments.

Table 8 Model and Data - Conditional means

Model Data

Ratio X | NFA> 0 to X | NFA< 0 :
investment /K 1.26 1.28
revenues,/K 1.10 1.31
BE/K 2.32 2.99
(ABE)/K 1.43 1.21

Overall, we view these findings as strong evidence that we captured well the key

determinants of NFA positions in the data with a very parsimonious model.

7 Corporate net savings in the 1970s

Finally we explore why the corporate sector was a net debtor in the 1970s, with much fewer
firms holding positive NFA positions, as reported in Section 2] We focus on two possible
causes. First, statutory dividend tax rates in the 1970s were substantially higher: Since
our model has emphasized the importance of capital income taxation for firms’ savings
decision, the time-variation in the fiscal burden on equity provides us with an opportunity
to explore the quantitative predictions of the model’s main mechanism. Second, several
researchers have documented an increase in the idiosyncratic risk for firms in the 1990s
and 2000s, and some work have linked such development to the increase in the firms’
cash holdingsfT] We indeed find that firms in our data set exhibit lower risk in the
1970s through a lower probability of experiencing operational losses. We consequently

re-calibrate the productivity process and document the resulting model’s predictions.

We do not aim to provide an exhaustive account of all changes behind the shift in NFA

holdings between the 1970s and the 2000s. The model is simply not equipped to explore

51See Bates et al. (2009)), Boileau and Moyen| (2009) and, more recently, Zhao (2015) and Bates et al.
(2016)).
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all the hypotheses that have been put forth: secular changes in the cost of investment,
intangible assets, product market competition, cost of innovation, switch to just-in-time

inventory system.[g_zl

7.1 Dividend taxes

There have been two main forces easing the fiscal burden on equity over the past 40
years. First, there were significant cuts in the top marginal income tax rates in the
1980s and, starting in 2003, dividend income was taxed separately from income and at
a rate significantly below income tax rates[’] The second force has been emphasized
by McGrattan and Prescott| (2005), who argue that changes in regulation have had an
important impact on the effective marginal tax rates by increasing the share of equity

held by fiduciary institutions that pay no taxes on dividend income (or capital gains)ﬁ

We rely on |Poterbal (1987) for effective tax rate estimates and set the dividend tax
rate 7¢ corresponding to the 1970s at 0.28. Our baseline calibration for the 2000s used
a tax rate of 79 = (.15, the statutory rate for most of the period. There is no statutory
rate for the 1970s, since dividend income was not taxed separately. The effective tax
rate is instead estimated from marginal income tax rates and the distribution of income
across households[’] Thus according to our calculations, the decline in dividend taxation
during the 1980s and 1990s, up to the Jobs and Growth Tax Relief Reconciliation Act of
2003, halved the effective dividend tax rate. We recompute our markdown parameter for
the 1970s with the higher tax rate, which renders equity more expensive relative to debt,
¢ = 0.69. The estimates for the effective dividend tax in the 1970s from McGrattan and
Prescott| (2005) are even higher.

52Gee, respectively, Karabarbounis and Neiman| (2012)); Falato et al.| (2013)); Morellec et al.| (2013) and
Della Seta) (2013); Ma et al| (2014) and [Lyandres and Palazzo| (2011)); and |Gao| (2015)).

°3The public finance literature has documented this shift extensively as early as in [Poterbal (1987)).
The latter change was brought up by the Jobs and Growth Tax Relief Reconciliation Act of 2003, which
spurred a large literature that we cannot hope to summarize here.

5See Rydqvist et al. (2011) for cross-country evidence on the role of tax policies on the decline of
direct stock ownership by households.

55See [Poterbal (2002) for further details and an updated time series.
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We keep all the remaining parameters of the model unchangedﬂ We should mention
that tax rates on capital gains have also been estimated to be slightly higher in the
197OS.|Z| However, the effect on the relative cost of equity to debt is quite small, and we
feel comfortable focusing on dividend taxes. A more important omission is the higher
statutory corporate tax rate observed in the 1970s, on the vicinity of 46% compared
with 34% in the 2000s. However, changing corporate tax rate in our model requires a
concurrent adjustment in the intertemporal discount factor 8, and thus compounds the
effects of both factors. We provide a detailed discussion of this issue and some exercises

with the higher corporate tax rate in the Appendix.

Table [9 reports the moments from the distribution of NFA to capital from the model
evaluated at 7¢ = 0.28 and compares them with the data. The shift toward debt in the
model is remarkably close to the data. The model predicts the mean NFA to capital in the
1970s at —0.06 while the corresponding number in the data is —0.12. Roughly speaking,
the model captures a bit more than two thirds of the dramatic drop in the average NFA
position relative to the 2000s. The model is actually getting most of the shift in the
distribution right, with the median in the data and the model being very close. Similarly,
just above 32 percent of the firms in the model have a positive NFA in the 1970s, down
from the 42 percent in the 2000s, and very close to the 27 percent in the data in the 1970s.

For such a stark exercise as ours, the overall fit of the distribution is surprisingly good
across all percentiles but the top ones. Indeed, it is the very top 10 percent of firms in the
NFA to K distribution that are responsible for most of the differences between model and
data: the observed standard deviation for the 1970s is significantly lower than predicted
by the model, and the average NFA to K ratio is higher in the model than in the data.

Of course we did not expect the model to generate a perfect fit to the distribution of

NFA in the 1970s given that many other changes took place in the last 40 years. However,

56For the exercise, we treat the borrowing constraint as a parameter. As the support for the net worth
distribution changes, we also adjust the entry distribution to replicate the entrants’ characteristics in the
2000s.

57See [Poterba) (2002).
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Table 9: Dividend tax 7¢ = .28

1970s

NFA/K Data Model
mean -0.12  -0.06
median -0.17  -0.16
Pr(NFA>0) 26.9% 32.3%
std dev 0.39 0.59
10pct -0.50  -0.52
25pct -0.34  -0.44
75pct 0.02 0.07
90pct 0.29 1.00

this simple exercise illustrates the power of the mechanism in the model, as it shows how
an increase in the relative cost of equity to debt is, by itself, capable of reproducing the

shift in firms” NFA position from a net lender in the 2000s to a net borrower in the 1970s.

Finally, we can compute the implications of the higher dividend tax rates for the
capital-to-output ratio, and thus investment. We find the capital-to-output ratio in the
1970s to be slightly below its value in the 2000s—2.7 percent to be precise[’"] We conclude
that the cost of capital increases with the dividend tax rate, as one would expect, but the

response is quite muted.

It is perhaps not surprising that a higher dividend tax rate increases the cost of
capital and thus decreases investment, but the sharp response of net savings and the
mild response of investment deserve further discussion. Clearly, everything else equal, the
more expensive equity is, the more firms rely on debt to finance investment. The shift
toward debt is magnified by the fact that now it takes longer for firms to build up internal
funds and thus, on average, they have to rely more on external finance. Therefore, NFA

positions in the model decline substantially. The large shift toward debt in the firms’

58This is in line with the U.S. data, where the capital-to-output ratio in the data has been broadly
stable in the last 40 years. However, our model can offer only an incomplete picture of the growth
experience of the U.S. as we lack an explicit formulation for intangible investment. See [McGrattan and
Prescott| (2005).
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balance sheet also implies that firms are able to insulate the cost of capital from the

increase in the cost of equity, thus leaving investment relatively unchanged.

7.2 Idiosyncratic firm risk

Several studies have argued that the idiosyncratic risk for firms has increased over the last
few decades. |Comin and Philippon| (2006) and [Irvine and Pontiff (2009) document how
volatility of sales, cash flows, and employment growth for Compustat firms has sharply
increased. |(Campbell et al.| (2001)) also report similar increases in the volatility of firm-level
returnsF_J] Moreover, the increased risk has been previously linked to the rise in corporate

assets, in Boileau and Moyen| (2009) and Bates et al.| (2016|), among others.

In our data set we found a substantially lower risk profile for firms in the 1970s, driven
by a lower frequency of operational losses. The share of firms with operating losses in
the 1970s is 7.4%, about one third that of the 2000s; and the probability a firm with
positive net revenues transitions to a net loss roughly halved, to 3.8%. Figure [7| displays
the probability of transition to losses by age, for both 2000s and 1970s, and both for the
balanced panel (left plot) and the unbalanced panel (right plot). The profile for loss risk
is clearly lower in the 1970s. It is also noticeable how the probability of transition to a
loss steadily decreases with age in the 1970s, while it is roughly flat in the 2000s past the
first 10 years.

In contrast, we did not find systematic differences in the age profile for investment
opportunities—the other factor driving our productivity process. The Appendix reports

the profiles and documents the data construction.

In order to capture the lower idiosyncratic risk in the 1970s we set to recalibrate the
productivity process. We follow the same steps as for the baseline calibration documented
in Section 5, but now targeting the profile reported in Figure [7] Given that we did not

observe substantial differences in the profile for investment opportunities, we only adjust

%1t is worth noting that these findings are not free of contention: Davis et al| (2007) argue that
privately held firms display the opposite behavior. See also | Thesmar and Thoenig) (2011)).
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Figure 7: Operational losses by age: 1970s and 2000s

the parameters for the operational losses. The remaining parameters are set to their

baseline values but for the dividend tax rate, which is set to 28%.

Table [10[reports the new values for the probability of an operational loss for each state,
¢;. Not surprisingly, they are substantially lower than in the baseline calibration. Figure
shows how the model fits the profile of operational losses (left panel) and investment
opportunities (right panel). By design, the model tracks very closely the pattern in

operational losses. The fit for investment opportunities remains quite good as Wellﬂ

Table 10: Alternative productivity process - Operational loss ¢;

State 7
1 2 3 4 5 6 7 8 9

Baseline (2000s) .13 .12 .04 .04 .04 .035 .035 .035 .03
Less loses (1970s) .10 .06 .03 .02 .02 .015 .015 .015 .015

Table reports the results of the simulation (last column) using the recalibrated
productivity process together with a dividend tax rate of 28%. For comparison, the

results of the baseline calibration for the 2000s as well as the exercise with only a higher

60Note that while we did not change the parameters directly governing the arrival of investment op-
portunities. Changing the operational losses process tweaks a bit the pattern of investment opportunities
as a function of age.
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Table 11: Lower idiosyncratic risk in 1970s

Data Model
1970s 2000s 1970s
Baseline | Baseline Lower risk
NFA/K

mean -0.12 0.06 -0.06 -0.11
median -0.17 -0.07 -0.16 -0.14
Pr(NFA>0) 269% | 41.8% 32.3% 31.4%
std dev 0.39 0.67 0.59 0.57
10pct -0.50 -0.51 -0.52 -0.62
25pct -0.34 -0.39 -0.44 -0.55
75pct 0.02 0.23 0.07 0.02
90pct 0.29 1.65 1.00 0.52

The results are certainly remarkable: The new calibration closes the gap regarding

average NFA /K between the 1970s and 2000s, reducing the model’s prediction with only

the dividend tax adjustment by five percentage points to —.11, pretty much spot on

with the observed average NFA/K ratio of —.12. In short, firms are now comfortable

holding large amounts of debt, no longer rushing to build up a large NFA position for
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precautionary motives and taking full advantage of the favorable fiscal treatment of debt.

At the same time, the fit of the new calibration is not perfect. The share of firms
with positive NFA remains a bit too high, and so does the median NFA /K. The bottom
quartile of firms by NFA position have too much debt, as it can be seen from the 10th and
25th percentiles. However, the new calibration does quite a bit to reduce the excessively

thick right tail that the calibration with only higher dividend taxes had.

8 Conclusions

In this paper we documented the positive net financial position of the U.S. corporate
sector and publicly-traded firms in the last decade. To explain this fact we develop a
model capable of generating simultaneous demand for equity and net savings, despite the
fiscal advantages associated with debt. Our hypothesis emphasizes the risk considerations
firms face in their capital structure decisions. In particular, demand for net savings is
driven by a precautionary motive as firms seek to avoid being financially constrained in
future periods. Simultaneously, firms value equity as it provides partial insurance against
investment risk. We showed that our model can match quantitatively the net lender
position of the corporate sector for the period of 2000-2007 and replicates the overall
distribution of NFA during that period very well.

Going forward, we believe the model provides the groundwork to study a number of
questions. First, we would like to set the changes in the saving behavior of the corporate
sector in the broader context of the whole economy. For example, the rise of corporate
net savings broadly coincides with a fall in the personal savings rate for U.S. households.
How are these phenomena related? What are the implications for aggregate savings and

investment?

We would also like to provide an in-depth exploration of the forces behind an increase
in corporate savings over the past 40 years. We have conducted a simple check of the

model’s mechanism by allowing for a change in the relative cost of equity to debt through

o1



977

978

979

980

981

the tax channel and showing that it can account for the changes in NFA over time. No
doubt there are other costs associated with equity, and it is possible that they have
changed over the last 40 years as WGHE Other factors, such as firm-level uncertainty, and
the availability of investment opportunities, etc. have also changed over time. We hope

to explore the relative importance of these various factors in future work.

61 Examples are issuance cost, adverse selection, loss of control, etc.
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Appendix: Not for publication

A Data

In this section we describe our data work in more detail. Our firm-level analysis uses
the Compustat data set for the 1970-2007 period. As in Hennessy and Whited| (2005),
Gourio and Miao (2010) we use the following criteria to restrict our working sample.
First, we focus only on U.S. firms whose capital is above 50,000 USD, whose equity is
non-negative, and whose sales are positive. Second, we exclude firms that according
to Standard Industry Classification (SIC) belong to finance, insurance and real estate
sector (SIC classification is between 6000 and 6799); regulated utilities (SIC classification
is between 4900 and 4999); and information technology and telecommunication services

firms (SIC classification of 7370-7379, 4800-4899, and 3570-3579).

If the SIC classification is not available, we then use North American Industry Classi-
fication System (NAICS) to exclude the firms belonging to the above three industries. In
particular, finance, insurance and real estate firms are identified as those under NAICS
sector codes 52 and 53; utilities are those with NAICS sector code 22; while information
technology and telecommunication services are identified with sector code 51. If both SIC
and NAICS classification codes were missing, we allocated the firm into sectors accord-
ing to its Global Industry Classification Standard (GICS). Thus, we excluded firms with
GICS classification of 40 (Financials); 55 (Utilities); 45 and 50 (Information Technology

and Telecommunication Services, respectively).

We begin by summarizing the properties of the aggregate net financial assets (NFA)
to capital ratio in the Compustat data set. We construct NFA as the difference between
financial assets and liabilities. Financial assets are composed of cash and short-term
investments, other current assets, and account receivables (trade and taxes). Liabilities

are computed as the sum of debt in current (due within one year) liabilities and other
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current liabilities; long-term debt; and account payable (trade and taxes). Capital stock
is obtained as the sum of the firm’s gross value of property, plant and equipment; its total
investment and advances; unamortized value of intangible assets; and total inventories.
Equity is obtained as the value of common and preferred stockholders’ equity. All our

variables of interest are measured as a ratio of capital[*]

Figure summarizes our findings. It plots two ratios: the ratio of average NFA to
average capital; and the ratio of median NFA to median capital. We must keep in mind
that while the ratio of means gives us a measure of NFA to capital that is closest to the
Financial Accounts calculation, it is also heavily influenced by the outliers — firms with
large capital and/or NFA.@ It is easy to see from Figure that these large firms are
borrowing, on net, 25 percent of their capital, and that this level has remained relatively
stable over time. Contrasting this with the Financial Accounts pattern for corporate
NFA suggests several possibilities. First, small and medium-sized firms in the Compustat
sample are behind the rise in NFA. We verify this conjecture by looking at the median NFA
to median capital, which allows us to control for the outliers in both variables. Indeed
the ratio of medians exhibits a clear upward trend over time. NFA are rising steadily over
time, although they do not turn positive in the 2000s as the Financial Accounts series
does. Furthermore, when we explicitly contrast the levels of NFA to capital for small and
medium-sized firms with those of large firms (see Figure , we find clear support for
the idea that small and medium-sized firms are responsible for the increase in NFA to

capital over the past 40 years.

The second possibility is that private firms, which are not in the Compustat sample,
contribute to the increase in NFA to capital. The balance sheet data for private firms,

however, is limited, but the recent work by |Gao et al. (2010) suggests that these firms

62Detailed analysis of the size of the Compustat sample, its industry composition, com-
putation of capital-output ratios, and in-depth decompositions of NFA in both the Finan-
cial Accounts and Compustat data, etc. are provided in the online appendix available at
http://faculty.arts.ubc.ca/vhnatkovska/research.htm

93For this reason, our preferred aggregate measure of NFA in the Compustat sample is the mean and
median of the ratio, which we reported in the main text.
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may not have contributed much to the rise in NFA to capital in the U.S. corporate sector.
In particular, Gao et al.| (2010) using a sample of U.S. public and private firms during the
2000-2008 period show that on average private firms hold less than half as much cash as
public firms doﬁ While this work primarily concerns firms’ cash holdings, rather then
NFA, it is still informative since, as we show later, an increase in cash holdings and other

short-term investments contributed the most to the increase in NFA.

Which firms are behind the rise in corporate NFA? We turn to this question next and

study NFA positions conditional on firm industry, size, age and entry cohort.

Figure plots the ratio of median NFA to median capital in five industries: Agricul-
ture and Mining; Manufacturing; Trade, Transportation and Warehousing; Services; and
Construction. Several notable features of the data stand out. First, the increase in NFA
to capital is characteristics of all industries, with the exception of construction, which
shows a clear break in the series in the late 1980s-early 1990s. However, we have few

observations for this industry and thus do not argue that this is a robust finding. Manu-

54Niskanen and Steijvers (2010) using a sample of private family firms in Norway find that an increase
in firm size is associated with a decrease in cash holdings, a feature that we also document for NFA in
our data set of public U.S. firms.
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facturing and Services sectors, on the other hand, show the most pronounced increase in

NFA over our sample period.
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Figure A2: U.S. corporate NFA to capital by industry

Second, there is some heterogeneity in the level of NFA to capital across industries. For
instance, firms in the Trade, Transportation and Warehousing industry have consistently
had the lowest level of NFA to capital during the 1970-2007 period. Firms in the Manufac-
turing sector (the largest sector in our sample) have exhibited one of the highest levels of
NFA to capital throughout the sample period and, in fact, have seen their NFA positions
turn positive in the 2000s. Finally, agriculture and mining, and services, demonstrate

similar levels and dynamics in their NFA to capital ratios during the 1970-2007 period.

Overall, these results suggest that the rise of corporate net savings is characteristic of

all industries.

Next we turn to firm-level characteristics and relate them to the rise in NFA. First, we
study NFA for firms of different size, as measured by their employment level. Figure

reports the median NFA to capital ratio for different employment percentiles, separately
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for the 1970s and 2000s. It is easy to see that firms of all sizes were net borrowers in the
1970s. In the 2000s the relationship between the NFA to capital ratio and employment be-
came clearly decreasing, with smaller and medium size firms turning into net creditors in
that decade. At the same time, larger firms, while increasing their net savings a bit, have
remained net debtors. A similar pattern applies at the industry level as well, especially
for firms in manufacturing, services, and construction. The increase experienced by agri-
cultural and mining firms, as well as the firms in trade, transportation and warehousing

is characteristic of all firms in their respective industries, but is more mutedﬁ
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Figure A3: NFA to capital by firm size

Second, we study NFA to capital separately for entrants into Compustat and incum-
bents for each decade. Table summarizes mean and median of NFA to capital for
entrants and incumbents in the 1970s and 2000s. A firm is defined as an entrant in a

given decade if it appeared in Compustat in any year of that decade.

Our results indicate that entrants tend to have higher NFA to capital ratios relative

to incumbents, and that this tendency has become more pronounced over timem The

65These results are available from the authors upon request.
660nly in the 1970s is the median NFA to capital ratio for entrants somewhat below that for incumbents.
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Table Al: NFA to capital: Entrants and incumbents
Entrants Incumbents
mean median mean median
G ) Gi) (V)
1970s -0.12  -0.19 -0.13 -0.16
2000s  0.10 -0.06 0.07 -0.09

majority of the differential in NFA to capital ratios between incumbents and entrants is
due to the larger cash holdings and short-term investments of the latter. Over time, both
cohorts have increased their holdings of cash and short-term investments, but entrants

have done so at a significantly faster pacel’|

Are the differences between entrant and incumbent firms all due to their age differen-
tial, or is there an independent cohort effect? We use the number of years since the IPO
as a measure of the firm’s age. Figure [Ad] plots median NFA to capital as a function of

age, separately for the 1970s and 2000s.
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Figure A4: NFA to capital by firm age

The figure suggests no association between NFA to capital with age in the 1970s, but

67These results are available from the authors upon request.
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the relationship turns negative in the 2000s. The fact that younger firms tend to save
more relative to older firms in the 2000s is not surprising given our earlier finding of a
negative association of the NFA to capital ratio with size, and the fact that age and size

are positively correlated in our sample.

Finally, we investigate the role of all the factors discussed above jointly through a
panel regression. In our benchmark specifications that pools firms in Compustat during
the 1970-2007 period, we find that after accounting for employment and age, as well as

industry and cohort fixed effects, NFA to capital has increased over time and significantly

SO.@

B Model

B.1 Feasible investment

We first focus on the set of feasible investment choices by a firm with net worth w and state
o, I'(w, o), for a given values for the borrowing constraint, a(c). Given a choice for next
period’s capital stock, k', there are enough resources to ensure non-negative consumption
if and only if

w+p(k' o)+ a(o) > +K, (A1)

that is, net worth, plus maximum equity issuance s’ = 1 and maximum permissible debt
a' = —a(o), are sufficient to finance investment["] The set I'(w, o) C R, is thus all &’

such that (A1) is satisfied for given values of w and o.

To characterize the set, let

(K o) =plk, o) — k.

68The time effect remains positive and significant for the 2000s when we include firm-level fixed effects
in the panel regression. These results are available from the authors upon request.
69The present period’s stock of capital, after depreciation, is included in the definition of net worth.
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This is the maximum amount of equity funds available, net of next period’s capital stock.
It can possibly be negative if the firm is not able to raise enough equity to finance all

investment. We can then re-write (Al)) as
w+ (k' o) > —a. (A2)

Function ¥ (k’, o) is not monotone in £’. It is easy to check that (0,0) = 0, ¥(k', o) is

increasing at first with & and has a maximum at point l%(a) > () where

Dk (l%(a),o) =1.

Function ¢(k’, o) decreases from then on, eventually crossing zero again. Thus we can

characterize the set of feasible investments as
D(w,o0) =K >0: ¢, 0) > —a—w}.

Thus the set I'(w,0) is a closed interval, which guarantees that I'(w, o) is convex and
compact. However, for arbitrary choice of a(o) and w, the set may be empty. In the next
subsection, we show how to set the borrowing constraint to ensure that there is always a
feasible level of investment—in other words, that the firm can satisfy debt payments and

continue in operation.

B.2 No default condition

We now derive the value of a(o) that ensures there is no default with probability 1. This is
equivalent to saying that at all times there is a feasible level of investment compatible with
non-negative consumption—that is, given investment &’ and finance €', a’ choices, I'(w’, o’)

is not empty. The calculation is greatly simplified given our productivity process.

Clearly T'(wy,0) C T'(wg, 0) if wy < wy, with strict sign if I'(wq, o) # (). In the event of

an operational loss, gy, the firm’s net worth is given by w’(0g) = Ra’. It is straightforward
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to check that next period’s net worth is the lowest whenever the firm suffers an operational
loss shock, w'(0g) < w'(0’), and thus I'(w'(0y), 00) C I'(w’(0”), 0’). Since there is a strictly
positive probability to transition to operational losses from any state, we only need to

ensure that I'(w’(0y), 0¢) is non-empty.

Let 1 = maxy>o ¢ (k', o). Feasible set I'(w, 0¢) is not empty if 1 + a (o) > —w, that
is, the firm is able to raise enough equity and debt, net of investment, to finance its net

worth position. Since w'(0g) = Ra’, we obtain that

Rd' > —a(og) — 1.

Note that the preceding state o, the investment level and equity issuance, &’ and ¢, are
irrelevant. Thus a single borrowing constraint o« = «(o) is sufficient and necessary to

ensure no default. Substituting, we obtain

It is, of course, possible to set the borrowing constraint at arbitrary values lower than o

and there would be no default with probability 1.

B.3 Taxes and equity markdown

We provide here the derivation of the fiscal cost of equity accounting for dividend, capital
gains, and interest income taxes as well as additional considerations as inflation or asset
growth that determine the tax liabilities of both households and firms. As in Section [3,
the household optimality equations imply that the after-tax returns of equity and debt are
equated. From these we derive the equilibrium pre-tax returns and compute the wedge

in financing costs that the firm faces.

Let us start with the household problem. The first-order necessary condition associated
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with the decision to hold corporate debt is:

1+(1-7)R

uy = Buy, 1+~
P

where v, is the growth rate of the nominal price level. The corresponding optimality
condition to equity holdings is

(1= 7" D1 + Py — 79(Pis1 — P)
14+

c __ c
Pyui = Pug,

where we decomposed equity payouts into capital gains and dividends.m We also assume,
for simplicity, that accrued, rather than realized, capital gains are taxed. Let d and p be
the dividend and asset price, in real terms. Combining the above expressions we obtain

the arbitrage condition between debt and equity:

1+ (1—7)R _ (1—Td)dt“ N 14 7, (1 = 79)
1+, pt L+

The left-hand side is the after-tax return on debt; the right-hand side is the after-tax
return on equity. Thus the equity price in equilibrium must satisfy

(1—71%)d

]) = 1—7% 1
i, 0 (=) 5y

(A3)

where we dropped time subscripts assuming a constant dividend-to-price ratio. This
is the equity price that the household will demand from the firm to remain indifferent
between investing in debt or equity. For the equity price to be positive, it must be that

(1—7)R—(1—179)y, > 0. Otherwise the asset price appreciation would, by itself, pay a
higher return than debt.

Next we derive the cost of debt and equity for the firm. The cost of debt, per dollar

OWe need to specify the equity distributions in order to correctly compute their effective tax, as
dividend income and capital-gains have been historically taxed at different rates.
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borrowed, is

1+(1—79R

14+7r=
I+

Y

where we have taken in account that interest payments are deducted from the corporate-
tax liabilities. Each dollar raised from equity must be repaid at rate (D1 + P,y1)/P; or,

in real terms,
d 1+,
po=C
p 1+

The markdown £ is the relative cost of debt to equity for the firm, that is, 1 +r = £p°.
If £ < 1, debtors demand a lower rate than shareholders, and we say debt has a fiscal

advantage. Substituting the formulas for 1 4+ and p°, as well as the equity price derived

in[A3] we obtain
(1= ((1 =79k~ )

(1= r)R=(1- )

Note the dividend d cancels, so the markdown is independent of the unit of account of
the shares. While the inflation rate does not enter the expression explicitly either, R is
the nominal interest rate and thus the relative cost of equity will vary with the level of

expected inflation.

C A simple example

We present a simple example based on our model to illustrate the key intuition in the
paper, namely, that firms issue equity—despite its higher cost relative to debt—in order to
avoid having to issue more equity in future periods. The example contains the key elements
from the model: debt subject to a borrowing constraint, state-contingent equity payouts,
a shock, and a markdown on the equity price that results in shareholders demanding a
higher expected return than debtors. The dynamic nature of the financing decision also
requires a multi-period setup. We are able to encompass all these considerations and keep
the example transparent only in a very simplified setting, where we attempt to illustrate

the trade-off between equity and debt, as well as a sufficient condition for the use of costly
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equity. For completeness we solve for the optimal mix of debt and equity numerically.

As we describe the example below we attempt to preview the role of each assumption,

discussing the relationship with the model in the main text.

Environment

Timing is as follows. At period ¢t = 0 the firm must make the key financing decision
between debt and equity in order to finance an initial project which has a stochastic
return. For periods ¢t = 1,...,T the firm invests in a safe project that requires additional
investment which, in turn, demands the firm rolls over or expands its financing. Finally,
in the last period t = T + 1 the firm liquidates, which allows us to keep the example

within a finite horizon.

Projects

There are two projects or investment opportunities. Project A is available at date t = 0

and project B is available at dates t =1,...,T.

Project A requires one unit of capital at date ¢t = 0. At date ¢ = 1 the project pays
y4 > 0 with probability 7, 0 with probability 1 — . This is the sole source of uncertainty
in the example. Project A does not pay anything at all other dates t < T + 1. At date
t =T+ 1 it pays 1 with probability one. The latter assumption simplifies the liquidation
period T+ 1 and backs up the specification of the borrowing constraint at date ¢t = 0.

Project B requires one unit of new capital at every datet =1,...,T and pays yg > 0

at dates t = 2,...,T 4+ 1 with probability one.

For simplicity, capital fully depreciates every period.
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Entrepreneur

The entrepreneur is risk neutral and does not discount between periods. We also assume

it has no net worth at date ¢ = 0 so it must seek external finance.

Finance

In each date t, there are two options for the entrepreneur to finance her needs:

e Debt. Debt must be paid in all states of the world. Consistent with the no-discount
assumption, we assume a zero interest rate, R = 1. There is a borrowing constraint,

set at 1 at all periods.

e Equity. Equity is a state-contingent claim, which pays the shareholder 1 if the
project delivers a positive return in the next period, zero otherwise. Investors de-

mand price p; at dates t =0,...,T for each unit of equity.

Equity prices

The actuarially-fair prices for equity would be pg =7 and p,{ =1 for all ¢t > 0, recalling
that projects are completely safe starting in period 2. These prices would satisfy the
no-arbitrage conditions for a risk-neutral investor, equating the expected return of debt

and equity, i.e., 7/pl = R=1and 1/p/ = R=1for t > 0.

As in the paper, we assume equity financing is more expensive than debt: equity prices
are not actuarially fair. There is instead a markdown on the equity price, £ < 1, in both
periods. Equity prices are thus pg = fpg and p; = fp{ . The markdown on the price

implies that investors demand a higher expected return on equity than on debt, i.e.,

1 1
T—=->1=R,
Po §
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and

1 1
—==->1=R
Dbt ¢

for all £ > 0. Note that equity prices are different at dates ¢ = 0 and ¢ > 0, but equity

delivers the same expected return in all periods, 1/¢.

Project returns

The projects’ payoffs are as follows:

e Project A has a high return, so it can be fully financed by equity:

1
Ya > —.
Po

By the assumption ¢ < 1, it implies that 7y, > 1, so it also delivers a positive

expected return if financed by debt.

e Project B has a positive, but low return. We pick the payoff of project B to be

1
Y = +-
3
This implies that project B delivers (1) a zero net return if financed exclusively with

equity, and (2) a strictly positive return if financed to some extent by debt.

The exact choice of yg is not necessary for the mechanism to operate, but simplifies
greatly the solution. For example, if % > yp > 1 it is then possible that the firm prefers
not to invest in project B, but otherwise the payoffs and decisions are identical. The
payoff of project B can also deliver a positive return if financed exclusively with equity,
yp > %, and our mechanism remain relevant, though in this case there are no analytic

solutions.
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Finance decision

Let us now compare the expected payoff of financing the project A (1) exclusively with
debt and (2) exclusively with equity. As will be clear below, the financing decision at
date t = 0 ties down the investment and financing decisions from that point onward.
Neither “corner” solution is typically optimal, yet they illustrate the trade-off between
debt and equity as well as provide a sufficient condition such that the all-debt choice is

not optimal—i.e., the optimal financing will feature at least some equity issuance.

Let D(&;T) denote the expected payoff when using debt exclusively at date ¢ = 0,
and S(&;T') the expected payoff when using equity exclusively at date ¢ = 0. The explicit

dependence on &,T" will be explained below.

Debt-only at date ¢t =0

Assume that the firm finances the project A at date ¢ = 0 with one unit of debt.

If the project delivers a positive return at date t = 1, the firm can repay the initial set
of debtors since y4 > R = 1. Then the firm can finance project B with debt in all periods
t =1,...,T, simply repaying debtors and re-issuing one unit of debt in each periodﬂ
The total payoff in this case is

ya+T(ys —1).

(Recall that at date 7'+ 1 the firm gets yp + 1 for sure and pays 1 back).

If the project delivers a zero return at date t = 0, the firm needs to finance (1) the
payment due to the debtors, 1, and (2) the new unit of capital needed for project B.
Debtors gladly roll over the debt, knowing that eventually at date T+ 1 project A will
deliver 1 and the firm will be able to pay debt back. However, the borrowing constraint

prevents the firm from issuing any additional debt.

"ISince there is no payoff uncertainty going forward, using debt to finance is strictly preferred to equity
at this stage simply by virtue of its lower cost.
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Instead the firm must rely on equity, at price p;, to finance project B, i.e., the firm
needs to issue 1/p; units of equity. By assumption, doing so delivers zero net return to
the firm since yg = 1/p;. Say the firm anyway undertakes the project. At date t = 2,
the situation is identical: the return of project B is used to pay back shareholders, the
firm has to continue to roll over existing debt, and it can only continue to finance project
B with new equity. Finally at date 7'+ 1 debtors get paid with the last-period payoff of
project A. The total payoff in this state of the world is actually 0@

In expectation, we obtain

D(&T) = D(T) =n(ya+T(ys —1)). (A4)

Note that the example has been constructed such that, if project A fails after being
financed exclusively with debt, the firm finds itself stuck at the borrowing constraint at
datest = 1,...,T + 1. Being unable to issue further debt is costly because the cost of
equity wipes out the return from project B. In the main model the situation is not as
stark, as positive shocks can lift the firm from the borrowing constraint early, though the
possibility of negative shocks also implies that the borrowing constraint is costly even if

the firm is not yet fully maxed out on debt.

Equity-only at date t =0

Assume that the firm finances the project at date ¢t = 0 exclusively with equity at price

po- It thus needs 1/py units of equity.

If the project delivers a positive return in ¢ = 1, the firm pays back the investors and
switches to debt for financing project B—it is clearly cheaper to rely on debt from period

t onward since there is no uncertainty about future payoffs at this stage. The total payoff

"2If yp < 1/p1 the firm would strictly prefer not to invest in project B, leaving the payoff calculations
unchanged.
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in this state of the world is

1
+1+T(yp — 1) — —.
YA (y5 ) er
If the projects delivers a zero return in ¢ = 1, the firm is off the hook regarding equity
payouts. It has no debt, and thus it can finance the investment in project B with debt
without violating the borrowing constraint. This is the precise sense in which having
issued equity at date ¢ = 0 allows the firm to avoid using equity at date t = 1, saving on

financing costs from ¢t = 1 to T by issuing debt instead. The total payoff in this state of
the word is then T'(yp — 1) + 1.

In expectation, we obtain

S(ET) = 7y — gég F Tl =) +1=ma+ Tup =) = (o) (A9)

Sufficient condition for using costly equity

Let us now compare the payoffs of each strategy S(&;7T"), D(T'). We will provide a simple
condition such that S(&;T") > D(T') which shows that the all-debt strategy is not optimal:

hence some equity financing is optimal even if equity is costly relative to debt.

Re-arranging terms, the condition for equity usage, S(&;7) > D(T'), becomes

1-m)T(yg —1)> > — 1. (A6)

Y| =

The left-hand side of is the benefit of equity, which allows the firm to reap the
benefits from project B by issuing debt in case project A fails. Thus it is weighted by the
probability of failure of project A, 1 — m. The right-hand side of the condition is the cost
of equity, the excess return demanded by shareholders over debts (note it would be zero
if ¢ =1). The firm incurs this extra cost with probability one. Comparing the terms for

S(&;T) and D(T') we can also see that financing decisions do not impact the expected
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gross return from project A, my4, and thus these terms are absent from (AG)).

Using the value for yp, it is quite easy to show that (A6 is satisfied whenever

1

T> )
— 11—

This makes clear that the multi-period structure of the example is indispensable: The
immediate interpretation of 7" is the time the firm will spend stuck at the borrowing
constraint if relying on debt initially. Or, in other words, the benefits of using equity
initially, and then being able to reap the benefits of project B, accrue to all periods
t=1,...,T. It is easy to show that if project B had no net return with debt financing,
yp = 1, then using equity is never optimal since there is no cost associated with being at
the borrowing constraint. For intermediate cases yp € (1,1/£), there exists a finite 77(&)

such that for all 7' > T*(£), condition (A6) is satisfied.

The rest of the model’s elements that we labeled as essential in the main model also

prove to be so in the simple example:

e [f there was no borrowing constraint, then the firm would be able to rely exclusively

on debt in all states of the world, and no equity would be issued.

e Similarly, equity would not be optimal if shareholders demanded the same payment

in all states of the world, or the correlation with the project return would be negative.

o [f equity was not costly, then the debt-equity mix would be indeterminate. Perhaps
more interestingly, if equity was costly only in the first period, then there would
be no cost associated with a binding borrowing constraint, and no equity would be

issued.

The key difference with the full model is that the time spent at the borrowing con-
straint is stochastic, rather than deterministic as in this simple example. Specifically, the
firm may get lucky and have a positive shock, allowing it to exit the borrowing constraint

quickly and with little cost. Or it can receive further negative shocks and stay at the
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constraint for an undetermined amount of time, since the main model is infinite hori-
zon. Shocks also imply that the borrowing constraint impacts financing and investment

decisions even if the firm has some net worth[™]

Optimal finance decision

Condition ({A6)) is sufficient, but by no means necessary, for using costly equity. Typically
the firm will prefer an interior solution, combining debt and equity. Unfortunately, there

is no analytic solution to the optimal mix of debt and equity at date ¢t = 0.

Consider a firm that uses mainly debt at date ¢ = 0 and a small amount of equity, say
0. If project A delivers a positive return, the firm incurs a slightly higher expected cost

of financing as it has to repay its shareholders,

)

What happens if projects A fails? The firm now has a bit of debt capacity, d, which is
provided by the initial equity issuance (the initial debt, 1 — J, needs to be rolled over).
This allows the firm to issue ¢ debt at t = 1 to assist the financing of project B—the rest,
1 — ¢, will require equity. At date ¢ = 2 the firm finds that the return to project B is not
fully captured by shareholders,

1—9¢
yp — OR — =0(yg—1).
D1

The firm can then use the additional funds ¢ (yp — 1) to finance project B at date t = 2,
further reducing the need for equity at ¢ = 2, which in turn increases the fraction of

project B return that it can capture, and so on.

Figure[Ab|provides a brief illustration of the dynamics discussed above. Panel (a) plots

the return from Project B, net of finance costs, in the event that in period t = 1 project

"3The simple example also does not feature the precautionary-savings channel, since all uncertainty is
resolved at date ¢t = 1 for simplicity.
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A delivered nothing, for four mixes of debt-equity at date ¢ = 0. The characterization
above corresponds to the dark blue and cyan lines for all-equity and all-debt, respectively.
Two intermediate cases of 80% and 90% debt financing are displayed. The more debt the
firm initially had, the longer it takes it to recapture the cash flow from project B from
shareholders. The second panel of Figure displays the share of equity financing over
time for the same initial mixes of debt and equity at date ¢ = 0. Again, only the dynamics
corresponding to the event that project A failed to deliver a return are presented. The
plot makes it clear that issuing equity initially allows the firm to save on equity issuance

later on, over several periods, and thus save on overall financing costs.

= No debt
s 80% dlebt
= 00% debt
e 100% dlebt

= No debt
= 80% debt
s 90% debt
e 100% debt

Periods Periods

(a) Profit net of finance costs (b) Share of equity financing

Figure A5: Dynamics of cash-flow and equity: Various debt levels at ¢t = 0

Figure [A6] conducts a numerical search for the optimal mix of debt and equity, that
is, the one that maximizes the expected net value at date ¢ = 0. The benefits of equity,
displayed in the Figure are balanced against the additional cost of equity. For the

choice of numerical values here the optimal mix is somewhere south of 80% debt.
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Figure A6: Optimal mix of debt and equity

D Calibration

D.1 Tax rates in the 1970s

We document here briefly the model simulations under estimates for effective tax rates
in the 1970s. Let us start with corporate tax rates, that were definitively higher in the
1970s than in the 2000s, with the top statutory rates being 46-48 percent until the mid-
1980s. Estimates of the effective tax rate on corporate profits for that period tend to be
somewhat lower, but above 40 percent. For our exercise below, we set the corporate tax

rate at 7° = .46. The calibration for the 2000s had set the corporate tax rate at 34%]]

There were also some differences in how capital-gains income were taxed in the 1970s
and 2000s. For the 1970s capital gains were taxed at ordinary income rates, though
a system of minimum rates combined with exclusions complicate the pictureﬁ] At the
end we use the statutory rate predominant in the 1970s, at 25% according to [Poterba

(2004)—the same source we used for the 2000s.

Before we turn to the results, we note that we encountered one difficulty when changing

the corporate tax rate: For the model’s steady state to be well defined, entrepreneurs and

™See |Gravelle| (2004), Randolph| (2005), and Slemrod| (2004) for several estimates of the effective
corporate tax rate across time.
"5See |Auten| (1999) for a brief overview.
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the rest of the households must share the same after-tax real interest rate. The condition,

in terms of the notation in the paper, is

Bl =) = Be(1 =x)(1 — 7).

If the above condition is violated either households or entrepreneurs—depending on the
sign of the inequality—will embark on ever-decreasing path of consumption. We thus
need to adjust the intertemporal discount factor S—the inverse of the pre-tax real in-
terest rate—when we change the corporate tax rate to equate the after-tax real ratesm
Admittedly this is less than ideal, and it would not be necessary in some other models,

e.g., with finitely-lived households. However, such extensions are beyond the scope of the
paper.

Table collects all the results. The first column contains the data for the 1970s,
including the effective tax rates. We then report the results from five simulations in the
model. Simulation (1) uses the tax rates from the 2000s and is included for reference.
Simulations (2) to (4) adjust one tax rate at a time (simulation (4) are the results reported
in Section 7). Finally the last simulation (5) includes all the effective tax rates in the
1970s. All other parameters in the simulation are kept constant, with the noted exception

of the intertemporal discount factor in simulations (3) and (5).

Let us start by discussing simulation (2) where only the capital-gains tax rate is
changed. As claimed in the main text, the capital-gains tax rate has a small effect, barely
budging the numbers. The simple reason is that the equity markdown barely changes

with the capital-gains tax, being just a small component of the fiscal burden of equity.

The impact of the higher corporate tax rate (3) is more marked according to the model.
The higher corporate tax rate does increase the relative fiscal burden of equity relative
to debt, and thus can explain some of the shift in NFA positions: The average NFA /K

turns into negative territory and the fraction of firms with positive NFA drops, albeit the

SIf we change . instead we would neutralize the effect of the corporate tax rate on the fiscal burden
of equity.
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Table A2: Other tax rates in 1970s

Data Model
(1) (2) (3) (4) (5)
Effective tax rates
Dividends .28 .15 .15 .15 .28 .28
Corporate 46 .34 .34 .46 .34 .46
Capital gains .25 15 .25 15 15 .25
NFA/K
mean -0.12  0.06 0.05 -0.01 -0.06 -0.08
median -0.17  -0.07 -0.07 -0.05 -0.16 -0.15
Pr(NFA >0) 26.9% 41.8% 41.2% 40.5% 32.3% 32.7%
std dev 0.39 0.67 0.66 0.59 0.59 0.61
10pct -0.50  -0.51 -0.50 -0.51 -0.52 -0.51
25pct -0.34  -0.39 -0.38 -0.39 -0.44 -0.46
75pct 0.02 0.23 0.21 0.10 0.07 0.05
90pct 0.29 1.65 1.61 1.1 1.00 1.05

latter effect is quite small. We also see some additional effects. The distribution of NFA
across firms gets somewhat compressed, and as a result the median NFA /K ratio actually
increases. The standard deviation and the percentiles also show that the distribution is

a bit less dispersed.

We should note that the change in the corporate tax rate has some additional ef-
fects beyond its impact on the fiscal burden of equity. First, a higher corporate tax rate
mechanically reduces the volatility of after-tax cash flows, which feeds into the precau-
tionary motive associated with NFA accumulation. Second, it changes the desired capital
to output ratio since depreciation is expensed from corporate tax liabilities. Third, un-
fortunately the necessary adjustment in the intertemporal discount rate also impacts the
capital-output ratio and dampens somewhat the increase in the fiscal burden of equity[”’|

These effects vary in magnitude depending on the net worth level of the firm.

Finally, we compare simulation (4)—the reported results in Section 7—with simulation

""The after-tax real rate for households decreases by about 75 basis points, with 8 = .967 compared
to 8 = 0.96 in the baseline calibration.
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(5) including all effective tax rates in the 1970s. The differences are small, reducing a
bit the gap between predicted and observed average NFA /K ratio, but increasing the gap
with the median. Overall, the effect of the higher corporate tax rate is more muted once
the higher dividend tax rate is taken into account: As firms are already quite leveraged,
a further reduction in the fiscal burden of equity has a smaller impact. That said, the
additional effects of the higher corporate tax rate and the needed adjustment in the

intertemporal discount rate have some impact on the overall distribution.

D.2 Firm volatility in the 1970s: Investment opportunities

We document how the profile for investment opportunities—compares between the 1970s
and the 2000s. Unfortunately, the level of detail regarding investment expenditures in
the data is lower in the 1970s than in the 2000s. To circumvent this, we used the change
in capital stock (using an extended definition that includes property, plants, equipment,
inventories, intangibles, other) and compared it with operating income after depreciation

since this new measure of investment excludes depreciation expenses.

We did not find systematic differences in the profile for investment opportunities.
Figure (3| compares the probability of an investment opportunity by age, both for the
2000s and 1970s, and again for the balanced panel (left plot) and the unbalanced panel
(right plot). The profiles are roughly comparable, with perhaps the only remarkable
difference being a slightly lower frequency of investment opportunities past the first 15

years in the 1970s.
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Figure A7: Investment opportunities by age: 1970s and 2000s
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