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Abstract6

The U.S. non-financial corporate sector became a net lender to the rest of the7

economy in the early 2000s, with close to half of all publicly-traded firms holding8

financial assets in excess of their debt liabilities. We develop a simple dynamic9

model of debt and equity financing where firms strive to accumulate financial assets10

even though debt is fiscally advantageous relative to equity. Moreover, firms find11

it optimal to fund additional financial asset holdings through equity revenues. The12
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calibrated model matches well the distribution of public firms’ balance sheets during13

the 2000s and correctly predicts which firms are net savers.14

Keywords: Corporate savings, debt, equity, dividend taxation.15

1 Introduction16

Since the early 2000s the U.S. non-financial corporate sector has emerged as a net lender17

to the rest of the economy. The sector’s net financial asset (NFA) position, defined as18

the difference between financial assets and debt liabilities, has averaged over 3 percent of19

the value of its tangible assets (capital henceforth) for the period 2000-2007. Net savings20

are also widespread at the firm level. More than 40 percent of publicly-traded firms in21

the U.S. averaged a positive NFA position for the period, with some firms holding net22

financial assets in excess of their tangible assets.123

The magnitude and prevalence of firms’ savings are especially surprising since debt24

holds a substantial fiscal advantage over equity, as firms can expense interest payments25

from their taxable corporate income while dividends and capital gains are taxed. Any26

favorable tax treatment of debt breaks the well-known Miller-Modigliani irrelevance result,27

implying that firms should be as leveraged as possible and minimize their reliance on28

equity to finance investment. The data clearly suggest the opposite pattern as firms with29

a positive NFA position—that is, more financial assets than debt—must have equity in30

excess of their tangible assets.31

Understanding the size and distribution of corporate savings across firms is important32

for several reasons. Foremost, internal funds allow firms to insulate themselves from the33

vagaries of financial markets. Thus any attempt to quantify the importance of financial34

frictions or shocks must account for the observed financial positions of firms, including35

1The 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 down36

the firms’ cost of capital and its determinants. This becomes indispensable if one wishes37

to evaluate the effects of the various capital-income taxes—dividend, capital gains, and38

corporate tax rates—on the cost of capital and the capital-to-output ratio.39

In this paper we argue that the fiscal advantage of debt can actually drive firms to40

accumulate financial assets in a fully dynamic, stochastic setting. Consider a risk-neutral41

entrepreneur, subject only to statutory tax rates and a debt limit. In order to minimize the42

fiscal burden, the entrepreneur will seek to finance investment exclusively through debt,43

only resorting to equity when reaching the firm’s debt limit. This introduces differences44

in the cost of capital across firms with different internal funds, or net worth. A firm45

with low net worth must resort to equity to finance most of its investment, and incur46

in a high cost of capital in doing so, while a firm with available internal funds can use47

these or rely exclusively on debt, reducing its cost of capital. Quite naturally, thus,48

the firm’s value becomes concave as a function of its net worth solely on the basis of the49

differential tax treatment and the debt limit. The concavity of the firm’s value gives rise to50

a “precautionary motive”—akin to the behavior of a risk-averse household—to accumulate51

financial assets as the entrepreneur seeks to minimize the firm’s future reliance on equity52

issuance.53

We formalize and evaluate our argument with a simple model of heterogeneous firms.54

By design, the capital structure of a firm is irrelevant in our model if debt and equity55

distributions are taxed equally.2 Risk-neutral entrepreneurs operate a decreasing-returns-56

to-scale technology. Capital is determined by the firm’s investment in the previous pe-57

riod, which can be financed by internal funds, debt or equity.3 Firms face a non-default58

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.

3It 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.4 We assume that equity distributions are pos-59

itively correlated with the firm’s cash flow and capital. Households choose how much to60

consume, save and work, providing the remaining general-equilibrium conditions. Firms61

are heterogeneous regarding their net worth and productivity, which evolves stochastically.62

In our model, firms find it optimal to fund additional financial asset holdings with63

equity revenues, despite the latter’s higher cost. Using equity to fund acquisitions of64

financial assets increases the internal funds available to the firm in the event of negative65

cash flow shocks, safeguarding the firm from having to issue further equity at later dates66

when the financing costs will compound. The intuition is as follows. A firm with low net67

worth has no choice but to issue equity to satisfy its financing needs due to the presence68

of a borrowing constraint. Since a large fraction of the cash flow is then committed to69

shareholders, the firm’s net worth increases only very slowly, preventing the firm from70

reducing outstanding equity and resulting in high finance costs over a prolonged period.71

An additional dollar of internal funds allows a low-net worth firm to reduce equity reliance72

in the present and future periods, enabling the firm to build its net worth faster and73

escape being financially constrained. Since payouts are positively correlated with cash74

flows, preemptively issuing equity transfers internal funds from future states where the75

firm experiences positive shocks to those featuring negative shocks that deplete the firm’s76

net worth. In other words, the firm values internal funds above the one-time cost of equity77

and is thus willing to raise equity revenues to build its financial asset holdings. Having78

accumulated internal funds the firm faces lower financing costs and can afford to invest79

more at later dates.80

The model is calibrated to statutory tax rates for corporate earnings, interest income,81

dividends and capital gains. Given our focus on the firms’ financial decisions, we specify a82

productivity process that incorporates the possibility of operational losses and investment83

opportunities, which are key determinants of the observed levels of financing needs in the84

4Borrowing or debt constraints have received plenty of attention in the related literature: See Kora-
jczyk and Levy (2003), Almeida et al. (2004), Bolton et al. (2011), Riddick and Whited (2009), among
many others.
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data.585

We show that our model provides an excellent match of the cross-firm distribution of86

NFA in the period 2000-2007. The model predicts a large share of firms with positive87

NFA: 42 percent in the model versus 44 percent in the data. It also matches the median,88

standard deviation and various percentiles of the distribution of ratio of NFA to capital.89

Importantly, the model generates the right tail of the NFA distribution found in the data.90

We also show that the model replicates key moments regarding investment, revenues, and91

cash flows. The model also matches the pattern of operational losses–the key driver of92

precautionary savings–across firms characteristics like revenues, capital, and age. We then93

take a closer look at net lending firms, that is, firms with positive NFA. In the model as in94

the data, firms with net savings have higher investment rates, more revenues and equity,95

and build up their equity faster.96

We provide an additional model exercise by exploiting the time-variation in statutory97

dividend tax rates in the US, which illustrates the interplay between taxes, investment98

and financial positions. According to our calculations, reductions in dividend taxes in the99

1980s and 1990s, up to the tax reform of 2003, reduced by half the fiscal cost of equity100

relative to debt.6 Once the higher relative cost of equity in the 1970s is accounted for, our101

model predicts that firms rely less on equity to accumulate financial assets, and thus have102

lower NFA and equity positions. Quantitatively, we find the mean ratio of NFA to capital103

to be negative, at −0.06, compared to −0.12 in the data. The model is actually spot on104

regarding the median ratio of NFA to capital, −0.16 in the model versus −0.17 in the105

data, and quite close regarding the predicted share of firms with positive NFA: 32 percent106

in the model compared to 27 percent in the data. At the same time, the shift in the107

firms’ financing from net borrowers to net lenders has only modest effects on investment.108

5Standard 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).

6See also Poterba (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 —109

by 2.7 percent — the capital-to-output ratio in the 2000s. Indeed, one should see the110

large shift in balance sheet positions as evidence that the firms are able to substantially111

insulate the cost of capital from dividend taxes. We also investigate the effects of lower112

idiosyncratic risk faced by firms in the 1970s and show that the model’s predictions for the113

cross-sectional distribution of NFA line up even closer to those observed in that decade.114

Our work is closely related to several strands of the literature on both corporate finance115

and macroeconomics, as well as some work on the taxation of capital income.116

The distinctive feature of our empirical work is the focus on the net financial asset117

positions of firms. Previous work had pointed out an increase in cash holdings by U.S.118

firms (see, for instance, Bates et al. (2009), Opler et al. (1999), Boileau and Moyen (2009),119

Sanchez and Yurdagul (2013) and others). Other work, though, had instead argued120

that U.S. corporations remain highly leveraged (see, for instance, Graham et al. (2012),121

Kalemli-Ozcan et al. (2012) and others).7 We view our focus on NFA as complementary:122

While there is certainly much to be learned from the gross asset and liability positions of123

firms, looking at the NFA allows us to evaluate whether firms demand or supply savings124

to the rest of the economy and, arguably, NFA is the correct summary variable for the125

internal financial resources of the firm. We also note that the gross positions in asset and126

liabilities are practically irrelevant to establish the fiscal burden of equity relative to debt.127

Any structural, dynamic model of corporate finance, including ours, owes a great debt128

to the seminal contributions by Gomes (2001) and Hennessy and Whited (2005, 2007),129

among others.8 These models seek to explain many interesting firm-level findings in130

empirical corporate finance typically by including various adjustment or liquidation costs131

to match firm-level elasticities.9132

7In 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 to133

a classic precautionary-savings motive.10 Other work has argued for the importance of134

precautionary savings in firms, albeit due to different mechanisms. Boileau and Moyen135

(2009), for example, rely on convex costs of equity adjustments, an assumption also present136

in Hennessy and Whited (2007), inter alia. In their modeling of private-equity firms,137

Shourideh and Zetlin-Jones (2012) instead assume that ownership is concentrated at the138

hands of a risk-averse entrepreneur. The possibility of default with dead-weight costs can139

also create the necessary motive for precautionary savings.140

There have been other hypothesis for the accumulation of financial assets recently put141

forward in structural models. Boileau and Moyen (2009) focus on the role of idiosyncratic142

risk and, in particular, of shocks driving the firms’ liquidity needs. Similarly, Zhao (2015)143

argues that about two-thirds of the increase in corporate cash holdings can be accounted144

for by the increase in cash flow volatility. Karabarbounis and Neiman (2012) instead145

relate secular changes in the cost of investment to changes in corporate savings. Falato et146

al. (2013) propose a mechanism linking intangible assets to firm’s cash holdings. Morellec147

et al. (2013) and Della Seta (2013) argue that in the presence of financing constraints,148

product market competition increases corporate cash holdings because it increases the149

risk that a firm will have to raise costly external finance. Ma et al. (2014) and Lyandres150

and Palazzo (2011) also focus on the role of competition for corporate cash holdings, but151

at the industry level, with the cost of innovation and R&D providing the link between152

the two. Finally, Gao (2015) argues that the switch to just-in-time inventory system has153

contributed to the rise in cash holdings of the US manufacturing firms. To the best of154

our knowledge, we are the first to highlight the key role that taxes—which can be directly155

observed—play in the firm’s accumulation of financial assets. We see, though, our focus156

on taxes as complementary to other hypothesis.157

Our work is also closely related to a growing literature studying the interaction of158

financing decisions with the real variables. Thus, Cooley and Quadrini (2001) use a model159

10The 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 productivity160

shocks for firm dynamics and their dependence on firms’ characteristics, such as initial size161

and age. Cooley and Quadrini (2001), however, do not allow for capital accumulation and162

abstract from the role of taxes.11 Jermann and Quadrini (2012) also formalize a model of163

debt and equity financing, but are interested in the cyclical properties of external finance164

and the effects of ‘financial shocks’.12 This interest is shared by Khan and Thomas (2013)165

who study the aggregate effects of financial shocks in a model with partial investment166

irreversibility, matching the distribution of investment and borrowing across firms. Unlike167

us, though, Khan and Thomas (2013) do not allow for equity financing. Uhlig and Fiore168

(2012) focus on the composition of corporate debt between bank finance and bond finance169

and its dynamics and effects on investment and output during the 2007–09 financial crisis.170

Relative to these studies our contribution is to focus on taxes and the cross-sectional171

distribution of firms’ financial assets/debt and equity positions.172

Our focus on the role of corporate and capital-income taxes has a long tradition in173

finance and macroeconomics. On the theoretical front, the literature has developed a174

number of insights for why taxes should matter for the corporate capital structure (see175

Modigliani and Miller (1963), Miller (1977), DeAngelo and Masulis (1980), and others).176

Recent empirical work has confirmed a statistical association between taxes and capital177

structure decisions of firms (Graham (1996, 1999, 2003), Fan et al. (2012), Desai et al.178

(2004), Faccio and Xu (2015), and others). In a closely related work, McGrattan and179

Prescott (2005) link tax and regulatory changes affecting the U.S. shareholder distribu-180

tions to large secular movements in the value of U.S. corporations. Following the Jobs181

and Growth Tax Relief Reconciliation Act of 2003 there has also been a renewed interest182

in how dividend and capital gains taxes affect capital structure and investment. See, for183

example, Chetty and Saez (2005, 2006), Gourio and Miao (2010), and Gourio and Miao184

(2011).185

11Other papers that feature endogenous dynamic financing and investment policies include Brennan
and Schwartz (1984), Titman and Tsyplakov (2007), and Riddick and Whited (2009).

12Other studies that focus on the business cycle properties of external finance include Covas and
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 2 documents the key facts regarding corpo-186

rate NFA for the period 2000-2007. Section 3 describes the model setup and defines the187

industry equilibrium. We discuss how our model generates a simultaneous demand for188

equity and net savings in Section 4. We then turn to our quantitative analysis. Section 5189

documents our calibration and Section 6 discusses the model fit and the key quantitative190

determinants of positive NFA. Section 7 documents and contrasts the model predictions191

for the high cost of equity environment of the 1970s. We conclude in Section 8. The192

Appendix contains a more detailed description of the data as well as several technical193

results regarding the model.194

2 The US corporate sector as a net lender195

In this section we document the key empirical regularities about the capital structure of196

the U.S. corporate sector. We present the evidence at both the aggregate and firm level.197

We start with the aggregate data, drawn from the Financial Accounts (formerly Flow of198

Funds accounts) of the United States. We focus on the non-farm, non-financial corporate199

business sector data on the levels of financial assets, tangible assets, liabilities and net200

worth during 2000-2007 period.13
201

We compute net financial assets (NFA) as the difference between financial assets and202

liabilities. A number of recent empirical studies have used cash holdings as a descriptor203

of firms’ savings behavior (see, for instance, Bates et al. (2009), Opler et al. (1999),204

Boileau and Moyen (2009), Sanchez and Yurdagul (2013) and others) and showed that205

U.S. firms hold a substantial amount of cash on their balance sheets. Another large206

strand of literature focused on the liability side of the firms’ balance sheets and showed207

that U.S. corporations remain highly leveraged (see, for instance, Graham et al. (2012),208

Kalemli-Ozcan et al. (2012) and others).209

Our NFA measure provides a broader perspective on firms’ savings behavior by includ-210

13All 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 variables211

by tangible assets, which provide a measure of the sector’s capital stock. All variables are212

measured at market value.14
213

We find that the aggregate NFA to capital ratio in the 2000s is positive. This is in214

sharp contrast to the earlier periods: in the 1970s and 1980s the aggregate NFA to capital215

was relatively stable around -0.15, while in the 1990s it went through a run-up reaching216

0.03 in the 2000s.15 These developments highlight the transition of the U.S. corporate217

sector from a net debtor into a net creditor at the turn of the century.16
218

Which firms are net lenders? To answer this question we turn to disaggregated firm-219

level data from Compustat. We focus on U.S. firms only; we exclude technology and220

financial firms, as well as regulated utilities.17 We also drop the firms whose capital is221

below 50,000 USD, those with negative equity, and zero sales.18 This selection leaves us222

with a sample of 6535 firms in the 2000s. In line with the definitions used in the Finan-223

cial Accounts data, we construct our measure of net financial assets in the Compustat224

database. Financial assets are obtained as the sum of cash and short-term investments,225

total other current assets, and account receivables. Liabilities are computed as the sum226

of current and long-term debt, accounts payable, and taxes payable. Our measure of tan-227

gible assets, or capital, includes firms’ gross property, plant and equipment, investment228

and advances, intangible assets, and inventories.229

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.

15Interestingly, 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.

17We 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.
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In terms of the capital-output ratio, our Compustat sample comes very close to match-230

ing that ratio in the aggregate economy – the capital-output ratio in our sample is equal to231

2 across all industries and is equal to 3 for the largest sector, manufacturing. In terms of232

overall size, non-financial Compustat firms employ about 36 percent of the aggregate U.S.233

labor force and hold 60 percent of the aggregate U.S. capital stock during the 2000s.19
234

The gross positions of firms in our dataset line up well with the data facts discussed235

in the literature. They are presented in Figure 1. Panel (a) of that figure shows median236

financial assets and their components such as cash and short-term investments, other237

assets, and account receivables, all as a ratio to median capital. Panel (b) presents me-238

dian liabilities and their components such as short-term and long-term debt and account239

payables, also as ratios to median capital. From the figures it is easy to see that median240

gross assets are rising over time, while median gross liabilities are on a declining trend241

starting in the early 1980s. Most of the rise in assets is due to higher cash and equiv-242

alent holdings of U.S. firms. “Other assets” category has been going up as well, but at243

a much slower pace. Finally, account receivables have declined from about 28 percent of244

the median capital level in the 1970s to less than 20 percent in the 2000s.245
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Figure 1: Gross positions and their components

19See the online appendix for details.
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On the liability side, long-term debt and account payables have both fallen over time,246

while short-term debt has shown a slight increase. Overall, these decompositions suggest247

a shift in firms’ balance sheets away from long-term assets and liabilities toward their248

short-term counterparts, but with the share of account receivables and payables in the249

short-term assets and liabilities falling over time.250

These findings clearly indicate that the rise in corporate savings was not driven en-251

tirely by cash and other short-term investments, and instead there have been substantial252

compositional changes in the gross financial assets and liabilities of the US corporate sec-253

tor. We view our calculation of the NFA position—netting out the financial asset and254

debt liability positions—as an useful summary statistic of both the internal savings of the255

firms as well as the demand or supply of funds to the rest of the economy.20
256

Turning to NFA, we find that mean NFA to capital ratio is positive for Compustat257

firms, very much like in the aggregate data, reaching about 12 percent in 2006-2007 and258

averaging 7 percent from year 2000. Like in the aggregate data, this ratio was negative259

at -10 percent during the 1970s.21
260

Figure 2 plots the distribution of the NFA to capital ratio across firms in the 2000s,261

while Table 1 reports summary statistics on this distribution. Several features stand out.262

First, the standard deviation is quite large, equal to 0.65. Second, the distribution of263

NFA to capital is skewed to the right: the top ten percent of firms in our data set have264

NFA positions exceeding 138 percent of their tangible assets. However, positive NFA are265

not confined to a small set of firms, driving the central moments: about 44 percent of all266

20In 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

firms in the 2000s have positive NFA positions.22 Third, the distribution also features a267

small left-tail, with about ten percent of the firms borrowing more than half their tangible268

assets.269

Table 1: Moments of corporate NFA/capital distribution

NFA/K 2000s
mean 0.07
median -0.07
Pr(NFA>0) 43.5
skeweness 1.81
std dev 0.65
10pct -0.51
25pct -0.31
75pct 0.35
90pct 1.38

Are positive NFA positions concentrated within a particular segment of public firms270

or has the phenomenon been widespread? We look at NFA positions conditional on firm271

size, age, industry, and entry cohort. We find that firms in all sectors have experienced272

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 turn273

positive in the 2000s. We also find that small to medium size firms, younger firms, and274

entrants into Compustat contributed the most to the U.S. sector becoming a net lender275

during the 2000s.23 Detailed results and discussion of these findings are provided in276

Appendix A.24
277

Our results indicate that U.S. public firms have been holding significant amounts of278

internal funds on their balance sheets during the past decade. Why is this noteworthy?279

Consider a firm’s balance sheet which, given the definition of NFA, implies that equity280

must be equal to NFA plus capital. Thus, positive NFA firms must have equity larger than281

their capital stock. These large equity positions by positive NFA firms are surprising from282

the financing cost point of view. Equity carries fiscal cost as both dividends and capital283

gains are taxed; plus has significant floatation and agency (by bringing external ownership284

into the company) costs. Thus from a cost perspective the ranking of financing sources285

is quite straightforward: first, firms should rely on internal funds; if external finance is286

needed, debt should be preferred to equity. The evidence presented above suggests that287

firms continue to carry equity even when internal funds are available.288

We next develop a theoretical framework through which we will try to understand this289

behavior of the U.S. publicly-traded firms.290

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.

14



3 The model291

The economy is populated by a representative household, entrepreneurs, and the govern-292

ment. Time is discrete and denoted by t = 0, 1, . . . We abstract from aggregate shocks.293

The entrepreneurs are subject to idiosyncratic shocks and make the core decisions in294

our model: how much to invest and how to finance themselves. Our description of the295

model accordingly starts with them. The representative household supplies labor and296

funds to the entrepreneurs, and is used to derive factor and asset prices. Finally the297

government balance budget constraint closes the model.298

3.1 Entrepreneurs299

There is a continuum of risk-neutral entrepreneurs, with mass normalized to one. Each300

period a fraction κ > 0 die and an identical measure of new entrepreneurs are born.301

3.1.1 Production302

Each entrepreneur owns a firm that combines capital k and labor l into final output

according to the production function

f(l, k;σ) =
z(σ)ν+ηkνl1−ν−η

ν + η
,

where z(σ) ∈ Z is an idiosyncratic productivity shock governed by the exogenous state303

σ ∈ Σ, which follows a first-order Markov stochastic process. Parameters ν, η > 0 satisfy304

ν+η < 1 and determine the income shares of labor, capital, and the entrepreneur’s rents.305

Labor is hired at a spot market at wage rate wt. The firm pays a corporate tax rate306

τ c on earnings minus capital depreciation expenses, δkt, where δ > 0 is the depreciation307

rate of capital. Investment is set one period in advance. In addition we introduce the308

possibility that a firm suffers a cash flow loss by allowing for additional after-tax expenses309
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cf (kt;σ). Then, the firm’s after-tax net revenues and capital net of depreciation are given310

by311

π(k;σ) = max
l

(1− τ c) (f(l, k;σ)− wl − δk) + k − cf (k;σ). (1)

The additional expenses may be due to overhead costs, minimum scale requirements,312

product obsolescence, or, more exceptionally, liabilities or accidents. We must note that313

operational losses play an important role in our model. Entrepreneurs will periodically314

have to use finance to cover cash shortfalls, possibly in states of the world where their315

immediate revenue prospects are poor.316

3.1.2 Financing317

In order to obtain finance, an entrepreneur may rely on internal funds, debt, or equity318

issuance. Let at denote financial asset position at date t, that is, at > 0 denotes positive319

net savings (and thus internal funds), and at < 0 denotes debt. The pre-tax gross return320

of savings/debt is 1 + r̃ > 1. Since interest expenses are deductible from corporate taxes321

due, the after-tax gross return is 1 + r = 1 + (1− τ c)r̃.322

We consider only risk-free, fixed-return debt. Hence we must ensure it is feasible323

to repay outstanding debt with probability one. The no-default condition implies the324

following borrowing constraint:325

at+1 ≥ −α, (2)

where α is derived from the primitives of the model, akin to the computation of a natural326

debt limit for a firm. In the Appendix B we discuss the steps to derive the borrowing327

constraint, as well as conditions such that α is strictly positive and independent of the328

firm’s state.329

We model equity financing as follows. The entrepreneur can issue claims on the firm’s330

value to the households. The terms on these claims—the shareholder payout policy—are331

exogenously specified. We also assume the entrepreneur retains full control of the firm’s332

decision-making and is the residual claimant of the value of the firm at all times. In doing333
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so we abstract from a host of corporate governance and agency issues. Let st+1 be the334

number of equity claims, or shares, issued at date t. At date t + 1, after the realization335

of the firm’s state σt+1, the present value of the shareholder distributions, per claim, is336

exogenously given by the function q(kt+1, σt+1) : <+×Σ→ <+. Total equity payouts are337

thus q(kt+1, σt+1)st. Note we are subsuming all the various forms shareholder payout can338

take, e.g., dividends, shares buy-backs, capital gains, in the present value of distributions,339

q. While an exogenous payout policy is less than ideal, our approach is very flexible340

without compromising the tractability of the model—and it is thus very well suited for341

quantitative analysis. Finally, we assume that entrepreneurs cannot short themselves,342

st+1 ≥ 0, and total claims are bounded above, st+1 ≤ 1.343

Investors price shares according to function p(kt+1, σt) : <+ × Σ → <+. We will344

derive the price schedule later from the arbitrage condition that leaves the representative345

household indifferent between holding debt or equity.346

3.1.3 The entrepreneur’s problem347

We are now ready to set up the entrepreneur’s problem.25 We assume entrepreneurs have

risk-neutral preferences and choose plans for asset holdings at, capital kt, equity st, and

consumption ct to maximize

Et

{
∞∑
j=0

(βe(1− κ))j ct+j

}
,

subject to budget constraint348

ct + at+1 + kt+1 + q(kt, σt)st ≤ π(kt;σt) + (1 + r)at + p(kt+1, σt)st+1 (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 as349

ct ≥ 0

at+1 ≥ −α

st+1 ∈ [0, 1]

at all dates t ≥ 0, where βe ∈ (0, 1) is the inter-temporal discount factor of the en-350

trepreneurs.351

The entrepreneur’s problem can be stated recursively by defining net worth,352

ωt+1 = π(kt+1;σt+1) + (1 + r)at+1 − q(kt+1, σt+1)st+1,

as the endogenous state variable for the firm’s problem. Net worth summarizes all the353

cash inflows as well as payment obligations of the firm entering in period t + 1. It is354

thus a concise summary of the internal funds the firm can tap into. Since cash flow and355

net financial assets are bounded below, we can show that net worth is bounded below,356

ω ≥ ωb. There is no upper bound for net worth, and thus the support for net worth is357

Ω = {ω ≥ ωb}.358

We proceed by splitting the recursive problem into two stages. Given state {ω, σ}, the359

entrepreneur decides how much to invest:360

V (ω, σ) = max
k′∈Γ(ω,σ)

J(k′, ω, σ),

where V : Ω×Σ→ <+ is bounded and Γ(ω, σ) : Ω×Σ ⇒ <+ is a correspondence with a361

non-empty compact image.26 With k′ as given, the entrepreneur decides the best way to362

26See the Appendix B for a derivation of Γ(ω, σ) as well as a detailed discussion of the recursive
formulation.
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finance investment, and whether to consume363

J(k′, ω, σ) = max
c,a′,s′

c+ βEσV (ω′(σ′), σ′)

subject to the following constraints

c+ a′ + k′ ≤ ω + p(k′;σ)s′,

c ≥ 0,

a′ ≥ −α,

s′ ∈ [0, 1],

where364

ω′(σ′) = π(k′;σ′) + (1 + r)a′ − q(k′, σ′)s′

for all σ′ ∈ Σ. We denote by ψx : Ω × Σ → < the resulting policy functions for x ∈365

{c, k′, a′, s′}. We also obtain a law of motion for net worth, ψω (ω, σ, σ′).366

3.1.4 Entry, exit, and firm distribution367

Each period a fraction κ of entrepreneurs exit and an identical measure of entrants re-368

place them. The net worth of exiting entrepreneurs is redistributed among the new369

entrepreneurs according to the joint distribution G(ω, σ) over net worth and productivity.370

Entering entrepreneurs must incur a fixed entry cost, fe, that takes the form of an initial371

investment necessary to start up production. We set fe such that all new entrepreneurs372

find it profitable to enter.27
373

Let Ft (ω, σ) be the cumulative distribution function of firms defined over net worth374

and productivity, with support Ω × Σ. The borrowing constraint indeed ensures that a375

27For 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.376

To obtain the law of motion for the firm distribution, we combine the exit and entry377

dynamics with the law of motion for net worth,378

Ft+1(ω′, σ′) = κG(ω′, σ′) + (1− κ)
∑
σ∈Σ

µ(σ′|σ)Ft (φ(ω′, σ, σ′)) (4)

for all ω′, σ′, where φ(ω′, σ, σ′) = sup {ω ∈ Ω : ψω(ω, σ, σ′) ≤ ω′}.379

3.2 The representative household380

The representative household is infinitely-lived and values non-negative consumption cht381

and labor lht sequences according to382

∞∑
t=0

βtu
(
cht , l

h
t

)
where u is a utility function with the standard properties and β is the intertemporal383

discount factor of the household, which is set equal to βe(1−κ), so both the entrepreneur384

and the representative household have the same effective intertemporal discount factor.385

Households earn income from supplying labor as well as from their holdings of the386

firms’ equity and debt. Interest income and shareholder distribution are taxed at effective387

rates τ i and τ e, respectively.28
388

The household budget constraint is thus

cht + aht ≤ wtl
h
t + (1 + r̃(1− τ i))aht−1 + Tt +

∫
Ω×Σ

[
sht pt

(
1 + (1− τ e)

(
qt
pt
− 1

))
− sht+1pt+1

]
dFt

where aht are the financial assets held by the household, sht+1 are the shares held of firms389

with net worth ω and state σ, and Tt transfers from the government. Above we eliminated390

28Of 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.391

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

as well as the after-tax interest rate:

wt =− ult
uct
,

1 + r̃(1− τ i) =

(
β
uct+1

uct

)−1

.

Here uc and ul denote marginal utility of consumption and marginal disutility of work,392

respectively. Finally, there is also a first-order condition for the equity holdings393

p(kt(ω), σ) =

(
β
uct+1

uct

)
(p(kt(ω), σ) + (1− τ e) (E {q(kt+1(ω), σ′)|σ} − p(kt(ω), σ))) . (5)

There is no risk premium in the equity price since the representative household is perfectly394

diversified and there is no aggregate uncertainty.395

3.3 Government and stationary equilibrium396

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

household

τ c
∫

Ω×Σ

(f(lt(ω, σ), kt(ω, σ);σ)− wtlt(ω, σ)− δkt(ω, σ)− rat−1(ω, σ)) dFt (ω, σ)

+ τ e
∫

Ω×Σ

sht (ω, σ) p (kt(ω), σ)

(
q (kt(ω), σ)

p (kt(ω), σ)
− 1

)
dFt (ω, σ) + τ ir̃aht ≤ Tt.

Tax rates are taken as given by all agents in the economy. The government budget con-397

straint, together with market clearing, ensures aggregate resource constraints are satisfied.398

Our focus in this paper is n equilibrium with a stationary distribution of firms, Ft =399

Ft+1, and constant aggregate consumption and output.400

Definition 1 A stationary equilibrium is a stationary distribution F , prices {p, r̃, wt},401
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policy functions
{
ψa, ψc, ψs, ψk, ψω

}
, and household allocations

{
ch, lh, ah, sh

}
such that402

policy functions solve the entrepreneur’s problem given prices and taxes, F satisfies the403

law of motion (4), markets clear, and the household optimality conditions and government404

budget constraint are satisfied.405

4 Net Savings and Equity406

Due to their different fiscal considerations, the firm’s cost of financing will generally407

depend on its capital structure, unless interest, equity, and corporate tax rates satisfy408

a knife-edge condition. The household’s optimality condition (5) equates the after-tax409

returns of equity and debt,410

1 + (1− τ e)
(
Etq (kt(ω), σ′)

p (kt(ω), σ)
− 1

)
= 1 +

(
1− τ i

)
r̃.

This implies that creditors and shareholders do not demand the same pre-tax returns,411

which are the determinants of the cost of financing faced by the firms.29 Namely, the412

cost of firms’ financing through debt is 1 + r̃(1− τc) or 1 + r using the previous notation413

shorthand. The cost of financing through equity is414

ρe =
Etq (kt(ω), σ′)

p (kt(ω), σ)
.

Since both (1 + r) and ρe are determined by the household optimality conditions and tax415

rates alone, we will generally have that (1 + r) 6= ρe. Define the “markdown” parameter416

ξ as the wedge in the firms’ cost of financing through debt and equity,417

ξ =
(1 + r)

ρe
.

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 ξ summarizes all the fiscal considerations in the firm’s choice to finance itself.418

As simple as our model is, it can generate a demand for financial assets even if the latter419

is fiscally disadvantageous, that is, ξ < 1.420

To understand how the model works, we first roll back the borrowing constraint and421

let the entrepreneur tap into as much debt or equity as needed. Consider first the case422

with ξ = 1. The Miller-Modigliani theorem applies and thus the capital structure of the423

firm is indeterminate as the entrepreneur is indifferent between the two financing sources.424

If ξ 6= 1, then the risk-neutral entrepreneur will rely exclusively on the cheaper asset. For425

our case of interest, equity is relatively costly, ξ < 1, and thus the entrepreneur would426

finance investment exclusively with debt.30
427

We now re-introduce the borrowing constraint for the case of costly equity, ξ < 1. At428

first pass this seems of little help to generate a demand for net savings and additional429

equity. Debt-holders require a lower return, and the entrepreneur prefers to finance fully430

with debt. Only if the firm is at debt capacity the entrepreneur would have to resort431

to equity for additional funding. Thus the firm would follow a “pecking order” among432

finance sources, where internal funds would be preferred to external funds and, among the433

latter, debt would be preferred to equity. We would observe most firms relying heavily on434

debt—resorting to equity issuance only if the firm is at its maximum debt capacity. No435

firm would carry financial assets without retiring as much equity as possible.436

However, this argument misses a key observation: the entrepreneur’s problem becomes437

strictly concave, and thus risk considerations come into play, due to the interplay between438

the borrowing constraint and costly equity. Consider a firm following the pecking order439

described above to finance a given amount of investment. If the firm has a high net worth,440

investment can be financed at least in part by the firm’s own savings, being thus unlikely441

that the firm requires more debt than the borrowing constraint allows. Hence, the firm442

values an additional dollar of net worth at the risk-free return 1 + r. A firm with low net443

30If ξ > 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, and444

will have to make up the shortfall by issuing equity—increasing its cost of finance. The445

higher finance cost not only reduces the value of the firm, but it also increases the value446

of an additional dollar of net worth: now one dollar allows the firm to save the expected447

return to equity, (1 + r)/ξ. Thus the firm values a dollar more when it has low net worth448

than when it has high net worth. Indeed, the differences in the value of an additional449

dollar get much larger once the full dynamic program is considered, as we will discuss in450

further detail below, with a low net-worth firm valuing an additional dollar well above451

(1 + r)/ξ.452

Given that the firm’s value function is concave and in the presence of uncertainty,453

firms will strive to accumulate net financial assets for precautionary reasons.31 That is,454

firms want to build their net worth up rapidly in order to decrease the probability that455

they find themselves at debt capacity at future dates. Indeed, the entrepreneur delays456

any distributions to herself until the firm can self-finance at all future dates. Consider457

the first-order condition associated with the risk-free asset,458

λ ≥ β(1 + r)E {V ′ (ω′(σ′), σ′) |σ} (6)

with strict equality if the firm is not at debt capacity, a′ > −α, where λ is the Lagrangian459

multiplier associated with the budget constraint and thus the marginal benefit of net460

savings. The first-order condition associated with consumption implies that λ ≥ 1. Using461

the envelope theorem, we can rewrite the previous first-order condition as462

λ ≥ E {λ′|σ}

where we have also used the condition (1 + r)β = 1. Thus λ is a supermartingale, and λ463

converges almost surely to its lower bound. Whenever the firm is at debt capacity, one464

more dollar would allow it to relax the borrowing constraint, and thus it is more valuable,465

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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λ > 1. Thus the firm seeks to save as much net worth as possible in anticipation of states466

of the world where the debt capacity will bind. Only when there is zero probability that467

the borrowing constraint is ever binding, that is, when468

λ = E {λ′|σ} = 1

for all σ ∈ Σ, there will be distributions to the entrepreneur.32 Financial assets allow firms469

to build up net worth over time without introducing further risk or incurring decreasing470

returns to capital.471

We turn now our attention to the demand for equity. We argue that firms will be472

willing to pay a premium for equity if dividend distributions and net worth are positively473

correlated. In fact, under this condition firms will find it useful to fund additional financial474

asset holdings with equity revenues. This large deviation from the pecking order is crucial475

for the model to match the high levels of net financial assets observed in the 2000s.476

Consider the first-order condition associated with equity issuance,477

p(k′, σ)λ = βE {V ′ (ω′(σ′), σ′) q(k′, σ′)|σ} ,

where we have assumed positive issuance, s′ > 0, and dropped the arguments where there478

is no confusion possible. We can rewrite this expression in terms of the covariance (Cov),479

p(k′, σ)λ = βE {V ′ (ω′(σ′), σ′)}E {q(k′, σ′)}+ βCov (V ′ (ω′(σ′), σ′) , q(k′, σ′)) ,

Now assume that the firm is not at debt capacity, a > −α, and thus the last dollar of480

equity revenues is effectively funding the financial assets of the firm. Using the definition481

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 ξ and dividing through by p(k′, σ) we obtain482

λ− βE {V ′ (ω′(σ′), σ′)}E
{
q(k′, σ′)

p(k′, σ)

}
= λ− ξ−1β(1 + r)E {V ′ (ω′(σ′), σ′)} < 0,

where the last inequality is signed by using the first-order condition associated with the483

risk-free asset (equation (6)) when the firm is not a debt capacity. Clearly, both equity484

and debt optimality conditions can be satisfied simultaneously only if485

Cov

(
V ′ (ω′(σ′), σ′) ,

q(k′, σ′)

p(k′, σ)

)
< 0.

This requires both that the value function V is strictly concave, and shareholder payouts486

are positively correlated with net worth.487

As discussed earlier, the concavity arises naturally in our model due to the borrowing488

constraint and the cost of equity. The positive correlation of equity payouts with net489

worth makes equity valuable to the firm due to its insurance properties. Namely, since490

shareholders payouts decrease when the firm has low cash flow or losses, equity delivers491

some financial relief to the entrepreneur exactly in the states where the firm will have492

lower net worth and thus is likely to face a higher finance cost. As a result, entrepreneurs493

are willing to pay an additional cost for equity—akin to an insurance premium. In the494

calibration of the model we assume that shareholder distributions and cash flows are495

positively correlated. As we show below this assumption has strong empirical support.496

It perhaps remains counter-intuitive that firms find it useful to issue equity, at a cost,497

to insure themselves against the cost of equity financing in future periods. The key is498

that one additional dollar available for a firm with low net worth allows the firm to reduce499

equity reliance in the present and future periods. In order to finance its investment, a firm500

with low net worth has no choice but to commit a large share of its future cash flow to501

shareholder distributions. There is thus nothing but a trickle for the firm to crawl out502

from the borrowing constraint, building its net worth very slowly and resorting to equity503

repeatedly. One more dollar of net worth allows the firm to reduce equity issuance in504
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the present period, which in turn frees additional cash flow in the next period and again505

reduces equity outstanding in that period, and so on.33
506

The logic of the model highlights the idea, emphasized by Hennessy and Whited507

(2005), that it is essential to view the capital structure decision in the context of a fully508

specified dynamic problem. Firms with a moderate level of net worth may have no chance509

of being at debt capacity next period or, more generally, in the short term. A model with510

a short horizon would need huge cash flow shocks in order to induce demand for equity511

among firms with some net savings. In a fully forward-looking model, even firms that can512

self-finance in the short term strive to accumulate further NFA and value the insurance513

properties of equity.514

There remains the question, though, of whether our model can generate the large515

positive net savings observed among firms that rely on equity. We answer this question516

with a quantitative evaluation of our model.517

5 Calibration518

We turn now to the core question of the paper: can our model replicate the cross-firm519

distribution of NFA and generate positive aggregate NFA as observed for the period 2000-520

2007? As the model is taken to the task, we have to take a stand on two crucial aspects of521

the calibration. First, we have to quantify the fiscal cost of equity relative to debt. Second,522

we have to decide which moments to target with the productivity process. The remaining523

parameters regarding technology and entry are set to standard or straightforward values.524

33Appendix 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 equity525

In Section 3 we assumed an “effective” tax rate on all shareholder distributions but the526

actual U.S. tax code is far from being that simple. Fortunately, it is quite straightforward527

to map a more nuanced view of equity taxation into the relative cost of equity, ξ. In528

Appendix B we derive the equity price households demand such that the after-tax return529

of debt and equity is equated accounting for dividend, capital-gains, and interest-income530

tax rates, denoted τ d, τ g, and τ i, respectively. We also need to take into consideration531

inflation as well as the split between dividends and capital gains for equity distributions.532

The resulting markdown is533

ξ =
(1− τ d)

(
(1− τ c)R̃− γa

)
(1− τ i)R̃− (1− τ g)γa

,

where γa is the growth rate of the equity price, and R̃ is the interest rate on corporate debt,534

both in nominal terms. While the inflation rate does not enter the expression explicitly,535

both the nominal interest rate and the asset price growth rate vary with inflation.536

We pick tax and interest rates representative of the period 2000-2007 for the U.S. and537

relying both on statutory rates and estimates from the public finance literature. Our538

choices are summarized in Table 2. Let us start with the corporate tax rate, τ c. Due to539

investment not being expended for tax purposes, the corporate tax rate directly impacts540

the firm’s decision beyond its implications for the relative cost of equity. In the U.S. the541

corporate tax code specifies a flat tax rate of 34 percent from $335,000 to $10 million, and542

caps the marginal rate at 35 percent.34 The literature has an ample consensus on setting543

τ c = .34, and we follow suit.544

Interest income is taxed at the federal income tax rate and thus varies across investors.545

Wealth, though, is heavily concentrated on the right tail, so we choose a tax rate close to546

the top rate, τ i = .34, which is slightly higher than estimates of the average marginal tax547

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 τ c 0.34
Dividend tax τ d 0.15
Interest income tax τ i 0.34
Capital gains tax τ g 0.15

Pre-tax nominal interest rate R̃ 0.07
Equity markdown ξ 0.82

rate across households.35 The pre-tax nominal interest rate is set at 7 percent, while the548

inflation rate is at 2 percent. This results in an after-tax real rate of 2.5 percent.549

Now we turn to the taxation of equity. The period 2000-2007 includes an important550

tax reform, the Jobs and Growth Tax Relief Reconciliation Act of 2003. The act equated551

dividend and capital gains tax rates at 15 percent, although there are several caveats.552

First, Poterba (1987) argues that the effective capital-gains tax rate is one fourth of553

the statutory rate, due to the gain referral and step-up basis at death. Second, some554

low-income households are subject to a lower dividend tax rate of 12 percent, while some555

other households may end up with a rate above 15 percent due to the alternative minimum556

tax.36 Third, some corporate investors do not pay dividend taxes, and the share of equity557

held by them has increased sharply over time.37 We note, though, that most estimates558

track closely the statutory rates in the decade of the 2000s. We thus decide to go with559

the statutory rates, τ d = .15 and τ g = .15. If anything, these rates are likely to overstate560

slightly the fiscal cost of equity.561

35Poterba (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, Poterba (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 payouts562

We assume that the present value of shareholder payout, q, is proportional to the firm’s563

cash flow and capital holdings, π(kt+1;σt+1):564

q(kt+1, σt+1) =
1

1− β
π(kt+1;σt+1).

While admittedly ad-hoc, our specification aims to be a parsimonious representation of565

the shareholder payout policies observed in the data.38 In our Compustat data, we find566

that total payout is strongly positively correlated with contemporaneous firm’s cash flow567

(correlation coefficient of 0.67) and tangible assets (correlation coefficient of 0.55).39 The568

positive association between firm’s performance and its shareholder payouts is also backed569

by a long literature. In his seminal work Lintner (1956) showed that firm earnings were570

the most important determinant of any change in dividends, a finding later confirmed571

by other studies: Fama and Babiak (1968), Fama and French (2001), Denis and Osobov572

(2008). Skinner (2008) generalized these findings by showing that corporate earnings573

determine total firm payout (dividends and repurchases). Allen and Michaely (2003)574

provide a comprehensive overview of this literature.575

The positive comovement between the firm’s performance and shareholder payout is576

also important from the model standpoint. As discussed in Section 4 this is the key577

property that makes equity valuable to the firm. We should note that the precautionary578

motive would remain even if we had specified equity as a full state-contingent contract;579

firms would still tolerate some residual risk because of the additional cost of equity ξ < 1.580

In our specification the linear relationship with cash flows further limits the insurance581

38The value of the constant of proportionality between payouts and π is irrelevant. Recall that q is
the present value per share, and thus any scaling of q 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 π(kt+1;σt+1) ≥ 0.582

It is also useful to contrast our functional form for shareholder payout with the optimal583

payout policy in the model. The optimal payout policy would backload all dividend584

payments until the firm has accumulated enough assets to finance itself in all future585

states—typically only after a long time. In short, the expected return of a dollar of the586

firm’s financial assets is higher than the household’s return on her savings as long as587

the firm may encounter the borrowing constraint with positive probability in the future.588

Being fully diversified across firms, the household is thus happy to defer dividends until589

the return of a dollar at the firm is equated to the real interest rate. This policy is clearly590

counterfactual. Instead we proceed with the shareholder payout function specified above,591

which enables us to replicate its properties in the data in a parsimonious way.592

5.3 Technology, preferences, and entry parameters593

We first discuss the parameters governing technology, which are set to match standard594

values in the literature. We postpone the calibration of the productivity process for the595

next subsection. We start with the parameterizations of the production function. We set596

η = .12 to equate the entrepreneurs’ rents to the share of dividends over GDP. Parameter597

ν is set to .2. Assuming entrepreneur rents are split 50-50 between capital and labor598

income accounts, this results in the standard total capital income share of 36 percent.599

The depreciation rate is set to 6 percent.600

For the household preferences we use an utility function of the form u(c− h(l)) such601

that the labor supply is given simply by h′(l) = w. This implies that the computation of602

the stationary equilibrium does not require specifying u and h, and the wage rate can be603

normalized to 1 without any loss of generality. The discount rate β is pinned down by604

our earlier choice of the interest rate. The resulting value .96 is standard.605

Next we turn to our calibration of the entry parameters. As we work with a stationary606

distribution, the entry rate in the model also serves as exit rate. In the data there is607
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a slight upward trend in the number of firms, so the entry rate is slightly above the608

exit rate. We set our exit/entry parameter at 5 percent, closer to the exit rate in the609

Compustat data. For the net worth distribution of entrants we use a Pareto distribution610

with curvature parameter ς equal to 1.3, which matches the relative capital holdings of611

entrants to incumbents. The entry cost fe is set to match the 10th percentile of the612

distribution of NFA over capital.40 Table 3 summarizes the parameter choices reported613

in this subsection.614

Table 3: Technology and entry parameters — Baseline calibration

Parameter Value
Discount factor β 0.96
Entrepreneur rent η 0.12
Depreciation rate δ 0.06
Capital elasticity υ 0.20
Exit rate κ 0.05
Entry distribution ς 1.3
Entry cost fe 4.28

5.4 Productivity process615

The productivity process is a key aspect of the calibration. As our primary interest lies in616

the firms’ financing decisions, it is important that we match the firms’ observed financing617

needs. Looking at the data, we identify two key drivers of the firms’ financing needs:618

negative cash flows and large investment expenses in excess of the firms’ contemporaneous619

cash flows.620

First, we observe that a substantial fraction of firms experience a negative cash flow.621

In any given year during the 2000-2007 period, about 25 percent of the firms in our sample622

had a negative cash flow, defined as operating income before depreciation expenses. The623

40Parameters ς and fe 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. Firms624

must balance the operating loss with either a decrease in assets or an increase in liabilities.625

In particular, cash flow shortfalls will provide a strong basis for the precautionary demand626

for financial assets.41
627

Second, firms occasionally have opportunities to expand their operations, perhaps628

by acquiring a foundering competitor or by upgrading their production process because629

a new technology has become available. These opportunities often present themselves630

without any relationship to the contemporaneous cash flow of the firm and usually require631

investment expenditures that are larger than the firm’s net revenues. For the period 2000-632

2007, we find that about 22% of the firms with positive cash flow incurred investment633

expenditures in excess of their cash flow in a given year. Among those, more than half634

had investment expenditures totaling 150% or more of their cash flow. Firms that want635

to take advantage of these opportunities need to finance their increase in assets without636

having the benefit of an immediate increase in cash flows.637

Unfortunately, we find that the standard specification used in the literature does not638

allow either for operational losses or for forward-looking investment opportunities and639

thus does not generate a realistic level of financing needs. Under the usual autoregressive640

process, firms’ investment is driven by contemporaneous positive productivity shocks.641

Investment can then be easily financed from the firm’s own net revenues, since the latter642

also increase with the productivity shock. In short, it is quite easy for firms to self-finance643

under the usual productivity specifications, as financing needs arise only when the firm is644

experiencing a cash-flow windfall.645

We instead propose a productivity process that directly incorporates the possibility646

of operational losses and investment opportunities, and it is thus capable of generating647

realistic levels of financing needs in the model. More precisely, productivity is modeled as648

41Lins 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, while649

operational losses lead a firm to drop off the ladder. We assume productivity takes one of650

n levels, {z1, z2, . . . , zn}. We capture operational losses with state n = 1, setting z1 = 0,651

so for simplicity there are zero net revenues in that state, and cost expenses cf (k, z1) are652

such that equation (1) becomes:653

π(k, z1) = 0

for all k. Note that this still implies that a firm experiencing operational loss has a neg-654

ative cash flow. We set cf (z, k) = 0 for all other states and levels of investment, thus655

ensuring that net revenues are non-negative everywhere but in state 1. The probability656

of operational losses for a firm with productivity level z is denoted by φ(z) > 0. Our657

specification for operational losses, while stark, is very parsimonious and keeps the port-658

folio decision in the firm’s problem simple. It also implies that the no-default borrowing659

constraint is constant across firms, as it suffices to show that the firm can repay the660

outstanding debt in the event of operational losses.661

Investment opportunities are modeled as a step up the productivity ladder. A firm662

with productivity level z has a probability ι(z) to receive an investment opportunity shock.663

Such a firm will then either transition to operational losses (with probability φ(z)) or will664

upgrade their productivity by one level. That is, a firm with productivity level zt = zi665

that receives an investment opportunity will transition to productivity level zt+1 = zi+1666

next period with probability 1−φ(zi), or zt+1 = z1 with probability φ(zi). A firm without667

an investment opportunity remains at the same productivity level, zt+1 = zi next period668

with probability 1− φ(zi), or zt+1 = z1 with probability φ(zi).
42

669

Finally, we set productivity levels z2, z3, . . . , zn to be equally log-spaced, with growth670

rate γz, that is, zi = γi−2
z z2. This guarantees that there is no hard-wired relationship671

between firm size and growth rates.672

42Firms at state z1 automatically have an investment opportunity, so they transition to z2 unless they
suffer operational losses again. Firms with the highest productivity level, zn, do not receive further
investment opportunities.
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In order to discipline the transition probabilities φ(zi), ι(zi) : i = 1, . . . , n we turn to673

the age profiles for operational losses and investment opportunities observed in the data.674

The reason to rely on firm’s age is twofold. First, the data show that the probability of675

operational losses and investment opportunities is clearly decreasing with age, ranging676

from 12 % to 4 % and from 36 % to 22 % for operational losses and investment oppor-677

tunities, respectively. We thus automatically match a salient feature of the data through678

our calibration strategy. Second, age evolves exogenously, allowing us to calibrate the679

transition probabilities before solving the model.680

Figure 3 displays the probability of a firm transitioning into operational losses and681

the probability of a firm experiencing an investment opportunity for the model and the682

data, both using a balanced and unbalanced Compustat panel, for ages up to 25 years.683

The model matches these age profiles quite closely. In the calibration we also ensured to684

match the unconditional transition probability into operational losses, 6%, and the share685

of firms with investment expenditures exceeding their cash flow, about 22% of firms with686

positive cash flow.43
687
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Figure 3: Operational losses and investment opportunities by age

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

43Because investment is an endogenous variable in the model, the probability transition ιi 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, γz, to reproduce an689

average growth rate in revenues of about 5% among firms with positive cash flow. The690

level z2 is normalized to 1. We use nine states for the productivity process, enough to691

generate a right tail in revenues, yet keep the computational time in check.44
692

Table 4: Productivity process — Baseline calibration

State i
1 2 3 4 5 6 7 8 9

Operational loss φi .13 .12 .04 .04 .04 .035 .035 .035 .03
Investment opportunity ιi 1 .3 .25 .2 .2 .18 .15 .1 0

Lastly, we want to emphasize that since we are targeting facts for publicly traded693

firms, we look only at firms in our model that have a positive probability of issuing694

equity. In our model firms with very high net worth can rely exclusively on self-financing695

for investment—and thus have no need to tap outside investors. We consider these firms696

to be private equity and drop them from our sample.45
697

6 Results698

6.1 Net financial assets699

Does our model replicate the distribution and positive aggregate level of NFA observed700

during 2000-2007? Yes, it does. Table 5 reports the model predictions along with the701

corresponding data moments. Our model reproduces the large fraction of firms with a702

positive NFA position, 43.5 percent in the data versus 41.8 percent in the model. The703

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 Xu (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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model’s performance regarding the central moments is also very good. The mean NFA to704

capital is just a tad below the data, and the median is matched exactly.46
705

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 in706

the data. The standard deviation in the model and in the data is very close, so we are707

confident that our simple productivity process is capable of generating enough variation708

in corporate finance portfolios. Both the first and third quartiles are very close to the709

data.47 We overshoot the 90th percentile, albeit not by a large margin.710

Figure 4 presents the histogram of the NFA to capital as generated by the model. As711

in the data, the distribution is skewed to the right and features a long right tail, with a712

small number of firms having very large NFA holdings relative to their productive assets.713

The model generates a left tail as well, albeit slightly shorter than in the data where a714

small fraction of firms are observed to have negative NFA positions in excess of 70 percent715

of their assets. In the model, all firms share the same debt limit, which limits our ability716

to generate enough dispersion among firms that rely heavily on debt.717

We should emphasize that our model can rationalize the corporate sector as a net718

lender only through the mechanism highlighted in Section 4. No productivity process719

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.

47Recall we used the fixed entry parameter fe 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 drop720

the borrowing constraint. If equity had no fiscal costs, all firms would spurn debt. At721

the same time, with the fiscal cost of equity but without a borrowing constraint, all firms722

would finance only with debt, as it is the cheaper finance source. We should also note723

that without equity payouts providing partial insurance, we would also not observe firms724

with positive NFA actively relying on equity.725

Quantitatively, though, our specification for productivity is key to the model’s fit.726

Motivated by the data, we modeled operational losses and investment opportunities as727

the two key drivers of the firms’ demand for finance. We imposed a minimal structure728

with a very parsimonious specification and calibrated the transition probabilities using729

the age profiles observed in the data for the frequency of both operational losses and large730

investment expenditures—so we did not target any moment of the NFA distribution. The731

fact that the model performs very well suggests that the link between financing needs732

and balance sheets is very tight, and that operational losses and investment opportunities733

effectively capture the relevant shocks for firms’ financing structure.734
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6.2 Other firm characteristics735

We now turn our attention on how the model performs regarding variables other than736

NFA. Since our process for productivity is admittedly non-standard, it is important to737

check the model’s predictions for variables that are typically used in the literature to738

calibrate the productivity process, such as employment, revenues, and investment.739

Table 6 reports various unconditional moments for investment and revenues in the740

model and data: the mean of a given variable relative to the mean capital, both in741

the model and in the data; the same for standard deviations; and the autoregressive742

coefficients.743

Model’s overall performance is very satisfactory. The model matches closely the first744

and second moments for investment and revenues. Perhaps the only noticeable difference745

is that investment is, on average, a bit higher than in the data as well as slightly less746

persistent. We are comfortable with the small gap on both counts since there are some747

reasons to think that investment and capital may be understated in the data compared748

with the model. First, firms may be renting equipment and machinery, so structures are749

disproportionately represented in the category of tangible assets. Second, bookkeeping750

rules for investment and capital do not always correspond to their economic counterparts751

and are sometimes shaped by fiscal considerations of their own—most notoriously in the752

treatment of depreciation.753

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
investment 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 variables754

are very closely tied to the firm’s revenues both in the data and in the model. The model755

closely matches the standard deviation of log employment, 1.25 in the data versus 1.24756

in the model, and is virtually spot on the auto-correlation coefficient for employment.757

We are thus confident that our process, despite its simplicity, is capturing the dispersion758

in size in the data. Regarding cash flows, the model slightly overstates the persistence759

in cash flows, 0.87 in the data versus 0.95 in the model, suggesting that there is some760

stochastic variation in expenses that the model may be missing.48
761

Given their key role in our calibration, we also check how operational losses vary across762

several firm’s characteristics. Figure 5 shows how the probabilities of a firm transitioning763

into operational losses varies with capital, total assets, revenues, employment, net financial764

assets and NFA to capital ratio, sorted in quintiles, in the model and in the data. The765

model tracks closely the decreasing relationship with capital, total assets, revenues and766

employment. This, of course, reflects the strong relationship of these variables with firm’s767

age, which we used in our calibration. It is still remarkable how closely the model tracks768

the data.769

The two bottom charts in Figure 5 display how operational losses vary with net finan-770

cial assets, in levels and as a ratio to tangible assets. The data suggest a non-monotonic,771

hump-shaped relationship with net financial assets, which disappears once we normalize772

by the firm’s capital. The relationship between operational losses and net financial assets773

is also quite weak in the model.774

Lastly, we check the predictions of the model for the shareholder’s payout and compare775

them with the data. These are summarized in Table 7. The mean payouts in the data are776

small at about 4% annually as a share of mean capital, not very volatile at 6% relative777

to capital and quite persistent (with autocorrelation coefficient of 0.73). The model’s778

predictions are quite close to these numbers.779

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. In780

the model we posit that the shareholder payout is proportional to the firm’s cash flow781

and capital holdings, π(kt+1;σt+1), a relationship strongly motivated by the data. Not782

surprisingly, the model predicts large positive correlations of payout with capital (equal to783

0.89) and cash flows (equal to 0.92), with the comovement being stronger with cash flow784

as in the data. In the model shareholder payout are also strongly positively correlated785

with revenues and book equity, both of which are in close correspondence with the data.49
786

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 0.94 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?787

While the model provides a good fit to the distribution of NFA across firms and matches788

the properties of several other variables, we next investigate whether the model also789

matches the characteristics of firms conditional on their financial position. That is, we790

ask: Does the model predict the right joint distribution of NFA and key variables, such791

as investment, equity, and revenues? To answer this question we revisit the model’s792

predictions conditional on NFA and compare them with the data.793

Let us start with a quick look at the model predictions. Figure 6 plots the policy794

functions for NFA and capital, as function of net worth, for a firm in state z4 without an795

investment opportunity (solid lines marked No inv.opp.).50 We have also included book796

equity, and the ratio of NFA to capital.797
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Figure 6: Policy functions

Firms with low net worth are net borrowers and their investment is low. As a result,798

these firms also have low book equity and revenues (not shown). Their smaller scale799

reflects their higher cost of external finance. As firms build their net worth, they increase800

50State 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. The801

latter clearly have more capital and book equity, and thus more revenue. Since both NFA802

and capital are increasing as a function of net worth, it is an open question whether NFA803

to capital increases with net worth. The lower-right plot displays the ratio of NFA to804

capital, which is clearly increasing and turns positive for sufficiently high levels of net805

worth. Summarizing, the model predicts that higher-NFA firms have higher revenues,806

investment, and book equity.807

Figure 6 also plots the policy functions of a firm in the same productivity state z4 but808

with an investment opportunity available (dashed lines marked Inv.opp.). This allows us809

to see how firms adjust their positions, and how this adjustment is different depending810

on whether the firm has enough net worth to have accumulated net savings or not. Not811

surprisingly, firms react to an investment opportunity by increasing investment, drawing812

from their net savings or borrowing, and possibly raising some additional equity. Note813

how firms with low and high net worth differ in their capacity to take advantage of the814

investment opportunity. Firms with high net worth are capable of boosting their invest-815

ment further as they have more spare borrowing capacity or even net savings available.816

This translates into higher revenue growth rates for firms with positive net savings. The817

latter also build their net worth much faster, which translates into higher equity growth818

as well.819

Table 8 compares the quantitative predictions of the model with the data by reporting820

the ratio of means of investment, revenues, book equity and annual changes in book821

equity, for firms with positive and non-positive NFA. The positive NFA firm invest more822

than non-positive NFA firms, in the order of 28 percent on average. The model is almost823

spot on in matching the difference. We also see that firms with positive net savings824

are more valuable and collect higher revenues in the model as well as in the data. The825

model, though, tends to understate the differences in book equity values. Firms with826

positive NFA also see their equity increase at a more rapid pace. As discussed before,827

investment opportunity shocks are key in the model to generate these differences. That828
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said, operational losses and the inherent non-linearities of the law of motion for net worth829

also contribute to the disparity in equity adjustments.830

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
(∆BE)/K 1.43 1.21

Overall, we view these findings as strong evidence that we captured well the key831

determinants of NFA positions in the data with a very parsimonious model.832

7 Corporate net savings in the 1970s833

Finally we explore why the corporate sector was a net debtor in the 1970s, with much fewer834

firms holding positive NFA positions, as reported in Section 2. We focus on two possible835

causes. First, statutory dividend tax rates in the 1970s were substantially higher: Since836

our model has emphasized the importance of capital income taxation for firms’ savings837

decision, the time-variation in the fiscal burden on equity provides us with an opportunity838

to explore the quantitative predictions of the model’s main mechanism. Second, several839

researchers have documented an increase in the idiosyncratic risk for firms in the 1990s840

and 2000s, and some work have linked such development to the increase in the firms’841

cash holdings.51 We indeed find that firms in our data set exhibit lower risk in the842

1970s through a lower probability of experiencing operational losses. We consequently843

re-calibrate the productivity process and document the resulting model’s predictions.844

We do not aim to provide an exhaustive account of all changes behind the shift in NFA845

holdings between the 1970s and the 2000s. The model is simply not equipped to explore846

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,847

intangible assets, product market competition, cost of innovation, switch to just-in-time848

inventory system.52
849

7.1 Dividend taxes850

There have been two main forces easing the fiscal burden on equity over the past 40851

years. First, there were significant cuts in the top marginal income tax rates in the852

1980s and, starting in 2003, dividend income was taxed separately from income and at853

a rate significantly below income tax rates.53 The second force has been emphasized854

by McGrattan and Prescott (2005), who argue that changes in regulation have had an855

important impact on the effective marginal tax rates by increasing the share of equity856

held by fiduciary institutions that pay no taxes on dividend income (or capital gains).54
857

We rely on Poterba (1987) for effective tax rate estimates and set the dividend tax858

rate τ d corresponding to the 1970s at 0.28. Our baseline calibration for the 2000s used859

a tax rate of τ d = 0.15, the statutory rate for most of the period. There is no statutory860

rate for the 1970s, since dividend income was not taxed separately. The effective tax861

rate is instead estimated from marginal income tax rates and the distribution of income862

across households.55 Thus according to our calculations, the decline in dividend taxation863

during the 1980s and 1990s, up to the Jobs and Growth Tax Relief Reconciliation Act of864

2003, halved the effective dividend tax rate. We recompute our markdown parameter for865

the 1970s with the higher tax rate, which renders equity more expensive relative to debt,866

ξ = 0.69. The estimates for the effective dividend tax in the 1970s from McGrattan and867

Prescott (2005) are even higher.868

52See, 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).

53The public finance literature has documented this shift extensively as early as in Poterba (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.

54See Rydqvist et al. (2011) for cross-country evidence on the role of tax policies on the decline of
direct stock ownership by households.

55See Poterba (2002) for further details and an updated time series.
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We keep all the remaining parameters of the model unchanged.56 We should mention869

that tax rates on capital gains have also been estimated to be slightly higher in the870

1970s.57 However, the effect on the relative cost of equity to debt is quite small, and we871

feel comfortable focusing on dividend taxes. A more important omission is the higher872

statutory corporate tax rate observed in the 1970s, on the vicinity of 46% compared873

with 34% in the 2000s. However, changing corporate tax rate in our model requires a874

concurrent adjustment in the intertemporal discount factor β, and thus compounds the875

effects of both factors. We provide a detailed discussion of this issue and some exercises876

with the higher corporate tax rate in the Appendix.877

Table 9 reports the moments from the distribution of NFA to capital from the model878

evaluated at τ d = 0.28 and compares them with the data. The shift toward debt in the879

model is remarkably close to the data. The model predicts the mean NFA to capital in the880

1970s at −0.06 while the corresponding number in the data is −0.12. Roughly speaking,881

the model captures a bit more than two thirds of the dramatic drop in the average NFA882

position relative to the 2000s. The model is actually getting most of the shift in the883

distribution right, with the median in the data and the model being very close. Similarly,884

just above 32 percent of the firms in the model have a positive NFA in the 1970s, down885

from the 42 percent in the 2000s, and very close to the 27 percent in the data in the 1970s.886

For such a stark exercise as ours, the overall fit of the distribution is surprisingly good887

across all percentiles but the top ones. Indeed, it is the very top 10 percent of firms in the888

NFA to K distribution that are responsible for most of the differences between model and889

data: the observed standard deviation for the 1970s is significantly lower than predicted890

by the model, and the average NFA to K ratio is higher in the model than in the data.891

Of course we did not expect the model to generate a perfect fit to the distribution of892

NFA in the 1970s given that many other changes took place in the last 40 years. However,893

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 τ d = .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 how894

an increase in the relative cost of equity to debt is, by itself, capable of reproducing the895

shift in firms’ NFA position from a net lender in the 2000s to a net borrower in the 1970s.896

Finally, we can compute the implications of the higher dividend tax rates for the897

capital-to-output ratio, and thus investment. We find the capital-to-output ratio in the898

1970s to be slightly below its value in the 2000s—2.7 percent to be precise.58 We conclude899

that the cost of capital increases with the dividend tax rate, as one would expect, but the900

response is quite muted.901

It is perhaps not surprising that a higher dividend tax rate increases the cost of902

capital and thus decreases investment, but the sharp response of net savings and the903

mild response of investment deserve further discussion. Clearly, everything else equal, the904

more expensive equity is, the more firms rely on debt to finance investment. The shift905

toward debt is magnified by the fact that now it takes longer for firms to build up internal906

funds and thus, on average, they have to rely more on external finance. Therefore, NFA907

positions in the model decline substantially. The large shift toward debt in the firms’908

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 the909

increase in the cost of equity, thus leaving investment relatively unchanged.910

7.2 Idiosyncratic firm risk911

Several studies have argued that the idiosyncratic risk for firms has increased over the last912

few decades. Comin and Philippon (2006) and Irvine and Pontiff (2009) document how913

volatility of sales, cash flows, and employment growth for Compustat firms has sharply914

increased. Campbell et al. (2001) also report similar increases in the volatility of firm-level915

returns.59 Moreover, the increased risk has been previously linked to the rise in corporate916

assets, in Boileau and Moyen (2009) and Bates et al. (2016), among others.917

In our data set we found a substantially lower risk profile for firms in the 1970s, driven918

by a lower frequency of operational losses. The share of firms with operating losses in919

the 1970s is 7.4%, about one third that of the 2000s; and the probability a firm with920

positive net revenues transitions to a net loss roughly halved, to 3.8%. Figure 7 displays921

the probability of transition to losses by age, for both 2000s and 1970s, and both for the922

balanced panel (left plot) and the unbalanced panel (right plot). The profile for loss risk923

is clearly lower in the 1970s. It is also noticeable how the probability of transition to a924

loss steadily decreases with age in the 1970s, while it is roughly flat in the 2000s past the925

first 10 years.926

In contrast, we did not find systematic differences in the age profile for investment927

opportunities—the other factor driving our productivity process. The Appendix reports928

the profiles and documents the data construction.929

In order to capture the lower idiosyncratic risk in the 1970s we set to recalibrate the930

productivity process. We follow the same steps as for the baseline calibration documented931

in Section 5, but now targeting the profile reported in Figure 7. Given that we did not932

observe substantial differences in the profile for investment opportunities, we only adjust933

59It 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 their934

baseline values but for the dividend tax rate, which is set to 28%.935

Table 10 reports the new values for the probability of an operational loss for each state,936

φi. Not surprisingly, they are substantially lower than in the baseline calibration. Figure937

8 shows how the model fits the profile of operational losses (left panel) and investment938

opportunities (right panel). By design, the model tracks very closely the pattern in939

operational losses. The fit for investment opportunities remains quite good as well.60
940

Table 10: Alternative productivity process - Operational loss φi

State i
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 11 reports the results of the simulation (last column) using the recalibrated941

productivity process together with a dividend tax rate of 28%. For comparison, the942

results of the baseline calibration for the 2000s as well as the exercise with only a higher943

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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Figure 8: Operational losses and investment opportunities by age - 1970s

dividend tax rate are included. The first column reports the data counterparts to the key944

moments.945

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) 26.9% 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 regarding946

average NFA/K between the 1970s and 2000s, reducing the model’s prediction with only947

the dividend tax adjustment by five percentage points to −.11, pretty much spot on948

with the observed average NFA/K ratio of −.12. In short, firms are now comfortable949

holding large amounts of debt, no longer rushing to build up a large NFA position for950
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precautionary motives and taking full advantage of the favorable fiscal treatment of debt.951

At the same time, the fit of the new calibration is not perfect. The share of firms952

with positive NFA remains a bit too high, and so does the median NFA/K. The bottom953

quartile of firms by NFA position have too much debt, as it can be seen from the 10th and954

25th percentiles. However, the new calibration does quite a bit to reduce the excessively955

thick right tail that the calibration with only higher dividend taxes had.956

8 Conclusions957

In this paper we documented the positive net financial position of the U.S. corporate958

sector and publicly-traded firms in the last decade. To explain this fact we develop a959

model capable of generating simultaneous demand for equity and net savings, despite the960

fiscal advantages associated with debt. Our hypothesis emphasizes the risk considerations961

firms face in their capital structure decisions. In particular, demand for net savings is962

driven by a precautionary motive as firms seek to avoid being financially constrained in963

future periods. Simultaneously, firms value equity as it provides partial insurance against964

investment risk. We showed that our model can match quantitatively the net lender965

position of the corporate sector for the period of 2000-2007 and replicates the overall966

distribution of NFA during that period very well.967

Going forward, we believe the model provides the groundwork to study a number of968

questions. First, we would like to set the changes in the saving behavior of the corporate969

sector in the broader context of the whole economy. For example, the rise of corporate970

net savings broadly coincides with a fall in the personal savings rate for U.S. households.971

How are these phenomena related? What are the implications for aggregate savings and972

investment?973

We would also like to provide an in-depth exploration of the forces behind an increase974

in corporate savings over the past 40 years. We have conducted a simple check of the975

model’s mechanism by allowing for a change in the relative cost of equity to debt through976
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the tax channel and showing that it can account for the changes in NFA over time. No977

doubt there are other costs associated with equity, and it is possible that they have978

changed over the last 40 years as well.61 Other factors, such as firm-level uncertainty, and979

the availability of investment opportunities, etc. have also changed over time. We hope980

to explore the relative importance of these various factors in future work.981

61Examples are issuance cost, adverse selection, loss of control, etc.
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1176

Appendix: Not for publication1177

A Data1178

In this section we describe our data work in more detail. Our firm-level analysis uses1179

the Compustat data set for the 1970-2007 period. As in Hennessy and Whited (2005),1180

Gourio and Miao (2010) we use the following criteria to restrict our working sample.1181

First, we focus only on U.S. firms whose capital is above 50,000 USD, whose equity is1182

non-negative, and whose sales are positive. Second, we exclude firms that according1183

to Standard Industry Classification (SIC) belong to finance, insurance and real estate1184

sector (SIC classification is between 6000 and 6799); regulated utilities (SIC classification1185

is between 4900 and 4999); and information technology and telecommunication services1186

firms (SIC classification of 7370-7379, 4800-4899, and 3570-3579).1187

If the SIC classification is not available, we then use North American Industry Classi-1188

fication System (NAICS) to exclude the firms belonging to the above three industries. In1189

particular, finance, insurance and real estate firms are identified as those under NAICS1190

sector codes 52 and 53; utilities are those with NAICS sector code 22; while information1191

technology and telecommunication services are identified with sector code 51. If both SIC1192

and NAICS classification codes were missing, we allocated the firm into sectors accord-1193

ing to its Global Industry Classification Standard (GICS). Thus, we excluded firms with1194

GICS classification of 40 (Financials); 55 (Utilities); 45 and 50 (Information Technology1195

and Telecommunication Services, respectively).1196

We begin by summarizing the properties of the aggregate net financial assets (NFA)1197

to capital ratio in the Compustat data set. We construct NFA as the difference between1198

financial assets and liabilities. Financial assets are composed of cash and short-term1199

investments, other current assets, and account receivables (trade and taxes). Liabilities1200

are computed as the sum of debt in current (due within one year) liabilities and other1201
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current liabilities; long-term debt; and account payable (trade and taxes). Capital stock1202

is obtained as the sum of the firm’s gross value of property, plant and equipment; its total1203

investment and advances; unamortized value of intangible assets; and total inventories.1204

Equity is obtained as the value of common and preferred stockholders’ equity. All our1205

variables of interest are measured as a ratio of capital.62
1206

Figure A1 summarizes our findings. It plots two ratios: the ratio of average NFA to1207

average capital; and the ratio of median NFA to median capital. We must keep in mind1208

that while the ratio of means gives us a measure of NFA to capital that is closest to the1209

Financial Accounts calculation, it is also heavily influenced by the outliers – firms with1210

large capital and/or NFA.63 It is easy to see from Figure A1 that these large firms are1211

borrowing, on net, 25 percent of their capital, and that this level has remained relatively1212

stable over time. Contrasting this with the Financial Accounts pattern for corporate1213

NFA suggests several possibilities. First, small and medium-sized firms in the Compustat1214

sample are behind the rise in NFA. We verify this conjecture by looking at the median NFA1215

to median capital, which allows us to control for the outliers in both variables. Indeed1216

the ratio of medians exhibits a clear upward trend over time. NFA are rising steadily over1217

time, although they do not turn positive in the 2000s as the Financial Accounts series1218

does. Furthermore, when we explicitly contrast the levels of NFA to capital for small and1219

medium-sized firms with those of large firms (see Figure A3), we find clear support for1220

the idea that small and medium-sized firms are responsible for the increase in NFA to1221

capital over the past 40 years.1222

The second possibility is that private firms, which are not in the Compustat sample,1223

contribute to the increase in NFA to capital. The balance sheet data for private firms,1224

however, is limited, but the recent work by Gao et al. (2010) suggests that these firms1225

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

63For 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.

A2

http://faculty.arts.ubc.ca/vhnatkovska/research.htm


−
.3

−
.2

−
.1

0

1970 1980 1990 2000 2010
fyear

mean(nfa)/mean(k) median(nfa)/median(k)

Source: Compustat

Corporate NFA / Capital

Figure A1: U.S. non-financial, non-utilities, non-technology corporate NFA to K

may not have contributed much to the rise in NFA to capital in the U.S. corporate sector.1226

In particular, Gao et al. (2010) using a sample of U.S. public and private firms during the1227

2000-2008 period show that on average private firms hold less than half as much cash as1228

public firms do.64 While this work primarily concerns firms’ cash holdings, rather then1229

NFA, it is still informative since, as we show later, an increase in cash holdings and other1230

short-term investments contributed the most to the increase in NFA.1231

Which firms are behind the rise in corporate NFA? We turn to this question next and1232

study NFA positions conditional on firm industry, size, age and entry cohort.1233

Figure A2 plots the ratio of median NFA to median capital in five industries: Agricul-1234

ture and Mining; Manufacturing; Trade, Transportation and Warehousing; Services; and1235

Construction. Several notable features of the data stand out. First, the increase in NFA1236

to capital is characteristics of all industries, with the exception of construction, which1237

shows a clear break in the series in the late 1980s-early 1990s. However, we have few1238

observations for this industry and thus do not argue that this is a robust finding. Manu-1239

64Niskanen 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 in1240

NFA over our sample period.1241
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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. For1242

instance, firms in the Trade, Transportation and Warehousing industry have consistently1243

had the lowest level of NFA to capital during the 1970-2007 period. Firms in the Manufac-1244

turing sector (the largest sector in our sample) have exhibited one of the highest levels of1245

NFA to capital throughout the sample period and, in fact, have seen their NFA positions1246

turn positive in the 2000s. Finally, agriculture and mining, and services, demonstrate1247

similar levels and dynamics in their NFA to capital ratios during the 1970-2007 period.1248

Overall, these results suggest that the rise of corporate net savings is characteristic of1249

all industries.1250

Next we turn to firm-level characteristics and relate them to the rise in NFA. First, we1251

study NFA for firms of different size, as measured by their employment level. Figure A31252

reports the median NFA to capital ratio for different employment percentiles, separately1253
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for the 1970s and 2000s. It is easy to see that firms of all sizes were net borrowers in the1254

1970s. In the 2000s the relationship between the NFA to capital ratio and employment be-1255

came clearly decreasing, with smaller and medium size firms turning into net creditors in1256

that decade. At the same time, larger firms, while increasing their net savings a bit, have1257

remained net debtors. A similar pattern applies at the industry level as well, especially1258

for firms in manufacturing, services, and construction. The increase experienced by agri-1259

cultural and mining firms, as well as the firms in trade, transportation and warehousing1260

is characteristic of all firms in their respective industries, but is more muted.65
1261
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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-1262

bents for each decade. Table A1 summarizes mean and median of NFA to capital for1263

entrants and incumbents in the 1970s and 2000s. A firm is defined as an entrant in a1264

given decade if it appeared in Compustat in any year of that decade.1265

Our results indicate that entrants tend to have higher NFA to capital ratios relative1266

to incumbents, and that this tendency has become more pronounced over time.66 The1267

65These results are available from the authors upon request.
66Only in the 1970s is the median NFA to capital ratio for entrants somewhat below that for incumbents.
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Table A1: NFA to capital: Entrants and incumbents

Entrants Incumbents
mean median mean median

(i) (ii) (iii) (iv)
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 is1268

due to the larger cash holdings and short-term investments of the latter. Over time, both1269

cohorts have increased their holdings of cash and short-term investments, but entrants1270

have done so at a significantly faster pace.67
1271

Are the differences between entrant and incumbent firms all due to their age differen-1272

tial, or is there an independent cohort effect? We use the number of years since the IPO1273

as a measure of the firm’s age. Figure A4 plots median NFA to capital as a function of1274

age, separately for the 1970s and 2000s.1275
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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, but1276

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 save1277

more relative to older firms in the 2000s is not surprising given our earlier finding of a1278

negative association of the NFA to capital ratio with size, and the fact that age and size1279

are positively correlated in our sample.1280

Finally, we investigate the role of all the factors discussed above jointly through a1281

panel regression. In our benchmark specifications that pools firms in Compustat during1282

the 1970-2007 period, we find that after accounting for employment and age, as well as1283

industry and cohort fixed effects, NFA to capital has increased over time and significantly1284

so.68
1285

B Model1286

B.1 Feasible investment1287

We first focus on the set of feasible investment choices by a firm with net worth ω and state1288

σ, Γ(ω, σ), for a given values for the borrowing constraint, α(σ). Given a choice for next1289

period’s capital stock, k′, there are enough resources to ensure non-negative consumption1290

if and only if1291

ω + p(k′, σ) + α(σ) ≥ +k′, (A1)

that is, net worth, plus maximum equity issuance s′ = 1 and maximum permissible debt1292

a′ = −α(σ), are sufficient to finance investment.69 The set Γ(ω, σ) ⊂ <+ is thus all k′1293

such that (A1) is satisfied for given values of ω and σ.1294

To characterize the set, let1295

ψ(k′, σ) ≡ p(k′, σ)− 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.1296

It can possibly be negative if the firm is not able to raise enough equity to finance all1297

investment. We can then re-write (A1) as1298

ω + ψ(k′, σ) ≥ −α. (A2)

Function ψ(k′, σ) is not monotone in k′. It is easy to check that ψ(0, σ) = 0, ψ(k′, σ) is1299

increasing at first with k′ and has a maximum at point k̃(σ) > 0 where1300

pk

(
k̃(σ), σ

)
= 1.

Function ψ(k′, σ) decreases from then on, eventually crossing zero again. Thus we can1301

characterize the set of feasible investments as1302

Γ(ω, σ) = {k′ ≥ 0 : ψ(k′, σ) ≥ −α− ω} .

Thus the set Γ(ω, σ) is a closed interval, which guarantees that Γ(w, σ) is convex and1303

compact. However, for arbitrary choice of α(σ) and ω, the set may be empty. In the next1304

subsection, we show how to set the borrowing constraint to ensure that there is always a1305

feasible level of investment–in other words, that the firm can satisfy debt payments and1306

continue in operation.1307

B.2 No default condition1308

We now derive the value of α(σ) that ensures there is no default with probability 1. This is1309

equivalent to saying that at all times there is a feasible level of investment compatible with1310

non-negative consumption—that is, given investment k′ and finance e′, a′ choices, Γ(ω′, σ′)1311

is not empty. The calculation is greatly simplified given our productivity process.1312

Clearly Γ(ω1, σ) ⊆ Γ(ω2, σ) if ω1 < ω2, with strict sign if Γ(ω2, σ) 6= ∅. In the event of1313

an operational loss, σ0, the firm’s net worth is given by ω′(σ0) = Ra′. It is straightforward1314
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to check that next period’s net worth is the lowest whenever the firm suffers an operational1315

loss shock, ω′(σ0) ≤ ω′(σ′), and thus Γ(ω′(σ0), σ0) ⊆ Γ(ω′(σ′), σ′). Since there is a strictly1316

positive probability to transition to operational losses from any state, we only need to1317

ensure that Γ(ω′(σ0), σ0) is non-empty.1318

Let ψ̄ ≡ maxk′≥0 ψ(k′, σ0). Feasible set Γ(ω, σ0) is not empty if ψ̄ + α(σ0) ≥ −ω, that1319

is, the firm is able to raise enough equity and debt, net of investment, to finance its net1320

worth position. Since ω′(σ0) = Ra′, we obtain that1321

Ra′ ≥ −α(σ0)− ψ̄.

Note that the preceding state σ, the investment level and equity issuance, k′ and e′, are1322

irrelevant. Thus a single borrowing constraint α = α(σ) is sufficient and necessary to1323

ensure no default. Substituting, we obtain1324

α =
ψ̄

R− 1
.

It is, of course, possible to set the borrowing constraint at arbitrary values lower than α1325

and there would be no default with probability 1.1326

B.3 Taxes and equity markdown1327

We provide here the derivation of the fiscal cost of equity accounting for dividend, capital1328

gains, and interest income taxes as well as additional considerations as inflation or asset1329

growth that determine the tax liabilities of both households and firms. As in Section 3,1330

the household optimality equations imply that the after-tax returns of equity and debt are1331

equated. From these we derive the equilibrium pre-tax returns and compute the wedge1332

in financing costs that the firm faces.1333

Let us start with the household problem. The first-order necessary condition associated1334
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with the decision to hold corporate debt is:1335

uct = βuct+1

1 + (1− τ i)R̃
1 + γp

where γp is the growth rate of the nominal price level. The corresponding optimality1336

condition to equity holdings is1337

Ptu
c
t = βuct+1

(1− τ d)Dt+1 + Pt+1 − τ g(Pt+1 − Pt)
1 + γp

where we decomposed equity payouts into capital gains and dividends.70 We also assume,1338

for simplicity, that accrued, rather than realized, capital gains are taxed. Let d and p be1339

the dividend and asset price, in real terms. Combining the above expressions we obtain1340

the arbitrage condition between debt and equity:1341

1 + (1− τ i)R̃
1 + γp

= (1− τ d)dt+1

pt
+

1 + γa(1− τ g)
1 + γp

.

The left-hand side is the after-tax return on debt; the right-hand side is the after-tax1342

return on equity. Thus the equity price in equilibrium must satisfy1343

p =
(1− τ d)d

1−τ i
1+γp

R̃− (1− τ g) γa
1+γp

(A3)

where we dropped time subscripts assuming a constant dividend-to-price ratio. This1344

is the equity price that the household will demand from the firm to remain indifferent1345

between investing in debt or equity. For the equity price to be positive, it must be that1346

(1− τ i)R̃− (1− τ g)γa > 0. Otherwise the asset price appreciation would, by itself, pay a1347

higher return than debt.1348

Next we derive the cost of debt and equity for the firm. The cost of debt, per dollar1349

70We 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, is1350

1 + r =
1 + (1− τ c)R̃

1 + γp
,

where we have taken in account that interest payments are deducted from the corporate-1351

tax liabilities. Each dollar raised from equity must be repaid at rate (Dt+1 +Pt+1)/Pt or,1352

in real terms,1353

ρe =
d

p
+

1 + γa
1 + γp

.

The markdown ξ is the relative cost of debt to equity for the firm, that is, 1 + r = ξρe.1354

If ξ < 1, debtors demand a lower rate than shareholders, and we say debt has a fiscal1355

advantage. Substituting the formulas for 1 + r and ρe, as well as the equity price derived1356

in A3, we obtain1357

ξ =
(1− τ d)

(
(1− τ c)R̃− γa

)
(1− τ i)R̃− (1− τ g)γa

.

Note the dividend d cancels, so the markdown is independent of the unit of account of1358

the shares. While the inflation rate does not enter the expression explicitly either, R̃ is1359

the nominal interest rate and thus the relative cost of equity will vary with the level of1360

expected inflation.1361

C A simple example1362

We present a simple example based on our model to illustrate the key intuition in the1363

paper, namely, that firms issue equity—despite its higher cost relative to debt—in order to1364

avoid having to issue more equity in future periods. The example contains the key elements1365

from the model: debt subject to a borrowing constraint, state-contingent equity payouts,1366

a shock, and a markdown on the equity price that results in shareholders demanding a1367

higher expected return than debtors. The dynamic nature of the financing decision also1368

requires a multi-period setup. We are able to encompass all these considerations and keep1369

the example transparent only in a very simplified setting, where we attempt to illustrate1370

the trade-off between equity and debt, as well as a sufficient condition for the use of costly1371
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equity. For completeness we solve for the optimal mix of debt and equity numerically.1372

As we describe the example below we attempt to preview the role of each assumption,1373

discussing the relationship with the model in the main text.1374

Environment1375

Timing is as follows. At period t = 0 the firm must make the key financing decision1376

between debt and equity in order to finance an initial project which has a stochastic1377

return. For periods t = 1, . . . , T the firm invests in a safe project that requires additional1378

investment which, in turn, demands the firm rolls over or expands its financing. Finally,1379

in the last period t = T + 1 the firm liquidates, which allows us to keep the example1380

within a finite horizon.1381

Projects1382

There are two projects or investment opportunities. Project A is available at date t = 01383

and project B is available at dates t = 1, ..., T .1384

Project A requires one unit of capital at date t = 0. At date t = 1 the project pays1385

yA > 0 with probability π, 0 with probability 1−π. This is the sole source of uncertainty1386

in the example. Project A does not pay anything at all other dates t < T + 1. At date1387

t = T + 1 it pays 1 with probability one. The latter assumption simplifies the liquidation1388

period T + 1 and backs up the specification of the borrowing constraint at date t = 0.1389

Project B requires one unit of new capital at every date t = 1, . . . , T and pays yB > 01390

at dates t = 2, . . . , T + 1 with probability one.1391

For simplicity, capital fully depreciates every period.1392
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Entrepreneur1393

The entrepreneur is risk neutral and does not discount between periods. We also assume1394

it has no net worth at date t = 0 so it must seek external finance.1395

Finance1396

In each date t, there are two options for the entrepreneur to finance her needs:1397

• Debt. Debt must be paid in all states of the world. Consistent with the no-discount1398

assumption, we assume a zero interest rate, R = 1. There is a borrowing constraint,1399

set at 1 at all periods.1400

• Equity. Equity is a state-contingent claim, which pays the shareholder 1 if the1401

project delivers a positive return in the next period, zero otherwise. Investors de-1402

mand price pt at dates t = 0, . . . , T for each unit of equity.1403

Equity prices1404

The actuarially-fair prices for equity would be pf0 = π and pft = 1 for all t > 0, recalling1405

that projects are completely safe starting in period 2. These prices would satisfy the1406

no-arbitrage conditions for a risk-neutral investor, equating the expected return of debt1407

and equity, i.e., π/pf0 = R = 1 and 1/pft = R = 1 for t > 0.1408

As in the paper, we assume equity financing is more expensive than debt: equity prices1409

are not actuarially fair. There is instead a markdown on the equity price, ξ < 1, in both1410

periods. Equity prices are thus p0 = ξpf0 and pt = ξpft . The markdown on the price1411

implies that investors demand a higher expected return on equity than on debt, i.e.,1412

π
1

p0

=
1

ξ
> 1 = R,
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and1413

1

pt
=

1

ξ
> 1 = R

for all t > 0. Note that equity prices are different at dates t = 0 and t > 0, but equity1414

delivers the same expected return in all periods, 1/ξ.1415

Project returns1416

The projects’ payoffs are as follows:1417

• Project A has a high return, so it can be fully financed by equity:1418

yA >
1

p0

.

By the assumption ξ < 1, it implies that πyA > 1, so it also delivers a positive1419

expected return if financed by debt.1420

• Project B has a positive, but low return. We pick the payoff of project B to be1421

yB =
1

ξ
.

This implies that project B delivers (1) a zero net return if financed exclusively with1422

equity, and (2) a strictly positive return if financed to some extent by debt.1423

The exact choice of yB is not necessary for the mechanism to operate, but simplifies1424

greatly the solution. For example, if 1
ξ
> yB > 1 it is then possible that the firm prefers1425

not to invest in project B, but otherwise the payoffs and decisions are identical. The1426

payoff of project B can also deliver a positive return if financed exclusively with equity,1427

yB > 1
ξ
, and our mechanism remain relevant, though in this case there are no analytic1428

solutions.1429
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Finance decision1430

Let us now compare the expected payoff of financing the project A (1) exclusively with1431

debt and (2) exclusively with equity. As will be clear below, the financing decision at1432

date t = 0 ties down the investment and financing decisions from that point onward.1433

Neither “corner” solution is typically optimal, yet they illustrate the trade-off between1434

debt and equity as well as provide a sufficient condition such that the all-debt choice is1435

not optimal—i.e., the optimal financing will feature at least some equity issuance.1436

Let D(ξ;T ) denote the expected payoff when using debt exclusively at date t = 0,1437

and S(ξ;T ) the expected payoff when using equity exclusively at date t = 0. The explicit1438

dependence on ξ, T will be explained below.1439

Debt-only at date t = 01440

Assume that the firm finances the project A at date t = 0 with one unit of debt.1441

If the project delivers a positive return at date t = 1, the firm can repay the initial set1442

of debtors since yA > R = 1. Then the firm can finance project B with debt in all periods1443

t = 1, . . . , T , simply repaying debtors and re-issuing one unit of debt in each period.71
1444

The total payoff in this case is1445

yA + T (yB − 1).

(Recall that at date T + 1 the firm gets yB + 1 for sure and pays 1 back).1446

If the project delivers a zero return at date t = 0, the firm needs to finance (1) the1447

payment due to the debtors, 1, and (2) the new unit of capital needed for project B.1448

Debtors gladly roll over the debt, knowing that eventually at date T + 1 project A will1449

deliver 1 and the firm will be able to pay debt back. However, the borrowing constraint1450

prevents the firm from issuing any additional debt.1451

71Since 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 p1, to finance project B, i.e., the firm1452

needs to issue 1/p1 units of equity. By assumption, doing so delivers zero net return to1453

the firm since yB = 1/p1. Say the firm anyway undertakes the project. At date t = 2,1454

the situation is identical: the return of project B is used to pay back shareholders, the1455

firm has to continue to roll over existing debt, and it can only continue to finance project1456

B with new equity. Finally at date T + 1 debtors get paid with the last-period payoff of1457

project A. The total payoff in this state of the world is actually 0.72
1458

In expectation, we obtain1459

D(ξ;T ) = D(T ) = π (yA + T (yB − 1)) . (A4)

Note that the example has been constructed such that, if project A fails after being1460

financed exclusively with debt, the firm finds itself stuck at the borrowing constraint at1461

dates t = 1, . . . , T + 1. Being unable to issue further debt is costly because the cost of1462

equity wipes out the return from project B. In the main model the situation is not as1463

stark, as positive shocks can lift the firm from the borrowing constraint early, though the1464

possibility of negative shocks also implies that the borrowing constraint is costly even if1465

the firm is not yet fully maxed out on debt.1466

Equity-only at date t = 01467

Assume that the firm finances the project at date t = 0 exclusively with equity at price1468

p0. It thus needs 1/p0 units of equity.1469

If the project delivers a positive return in t = 1, the firm pays back the investors and1470

switches to debt for financing project B—it is clearly cheaper to rely on debt from period1471

t onward since there is no uncertainty about future payoffs at this stage. The total payoff1472

72If yB < 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 is1473

yA + 1 + T (yB − 1)− 1

ξπ
.

If the projects delivers a zero return in t = 1, the firm is off the hook regarding equity1474

payouts. It has no debt, and thus it can finance the investment in project B with debt1475

without violating the borrowing constraint. This is the precise sense in which having1476

issued equity at date t = 0 allows the firm to avoid using equity at date t = 1, saving on1477

financing costs from t = 1 to T by issuing debt instead. The total payoff in this state of1478

the word is then T (yB − 1) + 1.1479

In expectation, we obtain1480

S(ξ;T ) = π(yA −
1

ξπ
) + T (yB − 1) + 1 = πyA + T (yB − 1)− (

1− ξ
ξ

). (A5)

Sufficient condition for using costly equity1481

Let us now compare the payoffs of each strategy S(ξ;T ), D(T ). We will provide a simple1482

condition such that S(ξ;T ) > D(T ) which shows that the all-debt strategy is not optimal:1483

hence some equity financing is optimal even if equity is costly relative to debt.1484

Re-arranging terms, the condition for equity usage, S(ξ;T ) > D(T ), becomes1485

(1− π)T (yB − 1) ≥ 1

ξ
− 1. (A6)

The left-hand side of (A6) is the benefit of equity, which allows the firm to reap the1486

benefits from project B by issuing debt in case project A fails. Thus it is weighted by the1487

probability of failure of project A, 1− π. The right-hand side of the condition is the cost1488

of equity, the excess return demanded by shareholders over debts (note it would be zero1489

if ξ = 1). The firm incurs this extra cost with probability one. Comparing the terms for1490

S(ξ;T ) and D(T ) we can also see that financing decisions do not impact the expected1491
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gross return from project A, πyA, and thus these terms are absent from (A6).1492

Using the value for yB, it is quite easy to show that (A6) is satisfied whenever1493

T ≥ 1

1− π
.

This makes clear that the multi-period structure of the example is indispensable: The1494

immediate interpretation of T is the time the firm will spend stuck at the borrowing1495

constraint if relying on debt initially. Or, in other words, the benefits of using equity1496

initially, and then being able to reap the benefits of project B, accrue to all periods1497

t = 1, . . . , T . It is easy to show that if project B had no net return with debt financing,1498

yB = 1, then using equity is never optimal since there is no cost associated with being at1499

the borrowing constraint. For intermediate cases yB ∈ (1, 1/ξ), there exists a finite T ∗(ξ)1500

such that for all T ≥ T ∗(ξ), condition (A6) is satisfied.1501

The rest of the model’s elements that we labeled as essential in the main model also1502

prove to be so in the simple example:1503

• If there was no borrowing constraint, then the firm would be able to rely exclusively1504

on debt in all states of the world, and no equity would be issued.1505

• Similarly, equity would not be optimal if shareholders demanded the same payment1506

in all states of the world, or the correlation with the project return would be negative.1507

• If equity was not costly, then the debt-equity mix would be indeterminate. Perhaps1508

more interestingly, if equity was costly only in the first period, then there would1509

be no cost associated with a binding borrowing constraint, and no equity would be1510

issued.1511

The key difference with the full model is that the time spent at the borrowing con-1512

straint is stochastic, rather than deterministic as in this simple example. Specifically, the1513

firm may get lucky and have a positive shock, allowing it to exit the borrowing constraint1514

quickly and with little cost. Or it can receive further negative shocks and stay at the1515
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constraint for an undetermined amount of time, since the main model is infinite hori-1516

zon. Shocks also imply that the borrowing constraint impacts financing and investment1517

decisions even if the firm has some net worth.73
1518

Optimal finance decision1519

Condition (A6) is sufficient, but by no means necessary, for using costly equity. Typically1520

the firm will prefer an interior solution, combining debt and equity. Unfortunately, there1521

is no analytic solution to the optimal mix of debt and equity at date t = 0.1522

Consider a firm that uses mainly debt at date t = 0 and a small amount of equity, say1523

δ. If project A delivers a positive return, the firm incurs a slightly higher expected cost1524

of financing as it has to repay its shareholders,1525

δ

(
1

ξ
− 1

)
.

What happens if projects A fails? The firm now has a bit of debt capacity, δ, which is1526

provided by the initial equity issuance (the initial debt, 1 − δ, needs to be rolled over).1527

This allows the firm to issue δ debt at t = 1 to assist the financing of project B—the rest,1528

1− δ, will require equity. At date t = 2 the firm finds that the return to project B is not1529

fully captured by shareholders,1530

yB − δR−
1− δ
p1

= δ (yB − 1) .

The firm can then use the additional funds δ (yB − 1) to finance project B at date t = 2,1531

further reducing the need for equity at t = 2, which in turn increases the fraction of1532

project B return that it can capture, and so on.1533

Figure A5 provides a brief illustration of the dynamics discussed above. Panel (a) plots1534

the return from Project B, net of finance costs, in the event that in period t = 1 project1535

73The 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 t = 0. The characterization1536

above corresponds to the dark blue and cyan lines for all-equity and all-debt, respectively.1537

Two intermediate cases of 80% and 90% debt financing are displayed. The more debt the1538

firm initially had, the longer it takes it to recapture the cash flow from project B from1539

shareholders. The second panel of Figure A5 displays the share of equity financing over1540

time for the same initial mixes of debt and equity at date t = 0. Again, only the dynamics1541

corresponding to the event that project A failed to deliver a return are presented. The1542

plot makes it clear that issuing equity initially allows the firm to save on equity issuance1543

later on, over several periods, and thus save on overall financing costs.1544
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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, that1545

is, the one that maximizes the expected net value at date t = 0. The benefits of equity,1546

displayed in the Figure A5, are balanced against the additional cost of equity. For the1547

choice of numerical values here the optimal mix is somewhere south of 80% debt.1548
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Figure A6: Optimal mix of debt and equity

D Calibration1549

D.1 Tax rates in the 1970s1550

We document here briefly the model simulations under estimates for effective tax rates1551

in the 1970s. Let us start with corporate tax rates, that were definitively higher in the1552

1970s than in the 2000s, with the top statutory rates being 46-48 percent until the mid-1553

1980s. Estimates of the effective tax rate on corporate profits for that period tend to be1554

somewhat lower, but above 40 percent. For our exercise below, we set the corporate tax1555

rate at τ c = .46. The calibration for the 2000s had set the corporate tax rate at 34%.74
1556

There were also some differences in how capital-gains income were taxed in the 1970s1557

and 2000s. For the 1970s capital gains were taxed at ordinary income rates, though1558

a system of minimum rates combined with exclusions complicate the picture.75 At the1559

end we use the statutory rate predominant in the 1970s, at 25% according to Poterba1560

(2004)—the same source we used for the 2000s.1561

Before we turn to the results, we note that we encountered one difficulty when changing1562

the corporate tax rate: For the model’s steady state to be well defined, entrepreneurs and1563

74See Gravelle (2004), Randolph (2005), and Slemrod (2004) for several estimates of the effective
corporate tax rate across time.

75See 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,1564

in terms of the notation in the paper, is1565

β(1− τi) = βe(1− χ)(1− τc).

If the above condition is violated either households or entrepreneurs—depending on the1566

sign of the inequality—will embark on ever-decreasing path of consumption. We thus1567

need to adjust the intertemporal discount factor β—the inverse of the pre-tax real in-1568

terest rate—when we change the corporate tax rate to equate the after-tax real rates.76
1569

Admittedly this is less than ideal, and it would not be necessary in some other models,1570

e.g., with finitely-lived households. However, such extensions are beyond the scope of the1571

paper.1572

Table A2 collects all the results. The first column contains the data for the 1970s,1573

including the effective tax rates. We then report the results from five simulations in the1574

model. Simulation (1) uses the tax rates from the 2000s and is included for reference.1575

Simulations (2) to (4) adjust one tax rate at a time (simulation (4) are the results reported1576

in Section 7). Finally the last simulation (5) includes all the effective tax rates in the1577

1970s. All other parameters in the simulation are kept constant, with the noted exception1578

of the intertemporal discount factor in simulations (3) and (5).1579

Let us start by discussing simulation (2) where only the capital-gains tax rate is1580

changed. As claimed in the main text, the capital-gains tax rate has a small effect, barely1581

budging the numbers. The simple reason is that the equity markdown barely changes1582

with the capital-gains tax, being just a small component of the fiscal burden of equity.1583

The impact of the higher corporate tax rate (3) is more marked according to the model.1584

The higher corporate tax rate does increase the relative fiscal burden of equity relative1585

to debt, and thus can explain some of the shift in NFA positions: The average NFA/K1586

turns into negative territory and the fraction of firms with positive NFA drops, albeit the1587

76If we change βe 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 NFA1588

across firms gets somewhat compressed, and as a result the median NFA/K ratio actually1589

increases. The standard deviation and the percentiles also show that the distribution is1590

a bit less dispersed.1591

We should note that the change in the corporate tax rate has some additional ef-1592

fects beyond its impact on the fiscal burden of equity. First, a higher corporate tax rate1593

mechanically reduces the volatility of after-tax cash flows, which feeds into the precau-1594

tionary motive associated with NFA accumulation. Second, it changes the desired capital1595

to output ratio since depreciation is expensed from corporate tax liabilities. Third, un-1596

fortunately the necessary adjustment in the intertemporal discount rate also impacts the1597

capital-output ratio and dampens somewhat the increase in the fiscal burden of equity.77
1598

These effects vary in magnitude depending on the net worth level of the firm.1599

Finally, we compare simulation (4)—the reported results in Section 7—with simulation1600

77The after-tax real rate for households decreases by about 75 basis points, with β = .967 compared
to β = 0.96 in the baseline calibration.
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(5) including all effective tax rates in the 1970s. The differences are small, reducing a1601

bit the gap between predicted and observed average NFA/K ratio, but increasing the gap1602

with the median. Overall, the effect of the higher corporate tax rate is more muted once1603

the higher dividend tax rate is taken into account: As firms are already quite leveraged,1604

a further reduction in the fiscal burden of equity has a smaller impact. That said, the1605

additional effects of the higher corporate tax rate and the needed adjustment in the1606

intertemporal discount rate have some impact on the overall distribution.1607

D.2 Firm volatility in the 1970s: Investment opportunities1608

We document how the profile for investment opportunities—compares between the 1970s1609

and the 2000s. Unfortunately, the level of detail regarding investment expenditures in1610

the data is lower in the 1970s than in the 2000s. To circumvent this, we used the change1611

in capital stock (using an extended definition that includes property, plants, equipment,1612

inventories, intangibles, other) and compared it with operating income after depreciation1613

since this new measure of investment excludes depreciation expenses.1614

We did not find systematic differences in the profile for investment opportunities.1615

Figure 3 compares the probability of an investment opportunity by age, both for the1616

2000s and 1970s, and again for the balanced panel (left plot) and the unbalanced panel1617

(right plot). The profiles are roughly comparable, with perhaps the only remarkable1618

difference being a slightly lower frequency of investment opportunities past the first 151619

years in the 1970s.1620
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Figure A7: Investment opportunities by age: 1970s and 2000s

A25


	Introduction
	The US corporate sector as a net lender
	The model
	Entrepreneurs
	Production
	Financing
	The entrepreneur's problem
	Entry, exit, and firm distribution

	The representative household
	Government and stationary equilibrium

	Net Savings and Equity
	Calibration
	The fiscal cost of equity
	Shareholder payouts
	Technology, preferences, and entry parameters
	Productivity process

	Results 
	Net financial assets
	Other firm characteristics
	Which firms have positive net savings?

	Corporate net savings in the 1970s
	Dividend taxes
	Idiosyncratic firm risk

	Conclusions
	Data
	Model
	Feasible investment
	No default condition
	Taxes and equity markdown

	A simple example
	Calibration
	Tax rates in the 1970s
	Firm volatility in the 1970s: Investment opportunities


