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Abstract

In this paper we explore the role of cash flow uncertainty on corporate employ-
ment and corporate investment. We find that cash flow uncertainty has a significantly
negative impact on corporate employment and corporate investment in both tangible
and intangible assets. Furthermore, we find that this negative impact is significantly
larger during recessions. Economically, if cash flow uncertainty were to revert to
pre-recession levels, corporate employment would increase by more than 2.4 mil-
lion jobs, investment in tangible assets would increase by 1.4%, and investment in
intangible assets would increase by 1.86%. These findings could have policy impli-
cations.
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I. Introduction

Business observers and policymakers have repeatedly raised concerns about the decrease
in corporate investment activity during the ongoing financial and economic crisis that
started in the fall of 2007. Given the direct and indirect effects of corporate investment in
increasing employment, corporate investment is understandably of critical policy impor-
tance.

Corporate investment policy has been studied by corporate finance scholars for the better
part of the past century. The net present value investment decision rule is a well-accepted
paradigm. In the traditional paradigm, the value of corporate investment is a function of
the project’s expected cash flows and its opportunity cost ofcapital. The latter depends
on the covariance of project’s cash flows with investors’ stochastic discount factor. In
particular, the value of corporate investment depends not only on the first moment of the
distribution of cash flows but also on higher moments. In spite of this simple observation,
most of the empirical literature on the determinants of corporate investment is silent when
it comes to the role of the higher moments of cash flow distribution.1

In this paper we study empirically the role of the second moment of the cash flow dis-
tribution for corporate investment in tangible and intangible assets as well as corporate
employment.

The main challenge in addressing the role of higher moments of the distribution of future
cash flow for corporate investment/employment is the measurement of these moments.
We start with a simple theoretical framework to help us identify restrictions on the dy-
namics of a firm’s future cash flows. Then we use these model restrictions to identify the
time-series of innovations in a firm’s cash flows in the data. We then project these implied
innovations on variables that are likely to capture information about cash flow uncer-
tainty, such as the volatility index, VIX. The end result is atime-varying estimate of the
conditional volatility of a firm’s cash flows. This estimate is a product of a time-invariant
but firm-specific component (the coefficient from the projection) and a firm-invariant but
time-varying component (e.g. VIX). We call this estimate the cash flow uncertainty mea-
sure, and we denote it withσit.

In our theoretical framework, firms use capital and labor as inputs of production. Workers
are paid competitive wages (cost of labor) that reflect the firm’s demand for labor as well
as the consumers/investors’ willingness to supply the necessary labor. Firms carry a stock
of capital and operate at full capacity facing fixed production costs. Consumers/investors
earn wages from the supply of labor in one firm, and they earn dividends (financial in-
come) from their ownership of the rest of the firms in the economy. Consumers/investors
decide how much labor to supply, where to allocate their financial wealth, and whether to
increase or decrease the production capacity of the firms that they own.

1See King and Rebelo (2000) for a recent survey of the financialeconomic literature on the role of cash
flow uncertainty in corporate investment.
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This framework yields two interesting results. The first oneis that the dynamics of a
firm’s cash flows have a predictive component that depends linearly on lagged cash flows
and non-linearly on the firm’s marginal q, cost of labor, and aggregate demand for output
product. In addition, the innovations in cash flows are related to either innovations in
the cost of labor or innovations in the fixed production costs. The second result is that
corporate investment depends nonlinearly on marginal q and, separately, on the cost of
labor, and it depends linearly on the firm’s current cash flow.In addition, the cost of labor
is fully determined by the capital stock and the aggregate demand for the output product,
and, through this channel, corporate investment becomes also related to lagged corporate
investment decisions.

Turning to the empirical part of the paper, we use the first result to construct our empirical
measure of cash flow uncertainty,σit, and then we use the second result to assess the role
of σit for corporate investment.

Regarding the construction of the uncertainty measureσit, the theoretical restrictions on
the dynamics of firm cash flows (the first result above) suggestthat innovations in cash
flows can be recovered as the residuals of a within-industry dynamic panel data model of
firm cash flows which allows explicitly for time-variation inproduction input levels and
prices (these explanatory variables are available at industry level). We use this approach
to identify the innovations in cash flows and then we follow the steps discussed above to
construct the cash flow uncertainty measureσit.

Regarding the role of cash flow uncertainty in determining corporate investment, our
model suggests (the second result above) that the only wayσit can impacts corporate
investment is through the firm’s marginal q. This means that if we want to study the em-
pirical relationship between cash flow uncertainty and corporate investment we have to
control for marginal q. Furthermore, according to our theoretical result, marginal q is not
the only determinant of corporate investment, and, in particular, we have to control also
for the level of firm’s cash flow as well as lagged corporate investment decisions. To this
end, we follow Hennessy (2001) and use the firm’s Tobin’s Q andits book leverage ratio
as proxy for marginal q. We then estimate the empirical relationship between corporate
investment and the cash flow uncertainty measureσit in a dynamic panel data model with
explicit controls for a firm’s Tobin’s Q, book leverage, internal cash, and free cash flow
(the last two variables of firm cash flows are defined as in Leahyand Whited (1996)).

Before we present the main empirical findings, we want to point out that besides measur-
ing cash flow uncertainty and studying the relationship between this measure and corpo-
rate investment, our study also expands the definition of corporate investment to include
not only investment in tangible assets but also investment in intangible assets and also
corporate employment (as a proxy for investment in human capital). We measure invest-
ment in intangible assets as the percentage change in the stock of intangible capital and
corporate employment change as the percentage change in thenumber of employees. We
construct the stock of intangible capital using traditional macroeconomic techniques that
account explicitly for research and development expenditures and capitalized intangibles.
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We use both corporate investment in tangible and intangibleassets as well as corporate
employment to study the impact of cash flow uncertainty on corporate investment.2

Our main empirical findings are as follows: First, there is a strong and negative relation-
ship between the cash flow uncertainty measureσit and corporate investment in either tan-
gible or intangible assets. This relationship is robust to controls for marginal q and firm’s
cash flow, to firm-fixed effects and time-fixed effects, to whether the estimation model is
dynamic or passive, and to endogeneity specifications for the dynamic model. Second,
there is a strong and negative relationship betweenσit and the corporate employment
change. This relationship is robust to the same changes in specifications/methodology as
before. Third, and final, the impact ofσit on either corporate investment or employment
is significantly stronger during the period following the financial crisis of 2007-2008 than
during the period leading up to this crisis.

To get a sense of how strong these relationships are we perform the following heuristic
experiment. Suppose that the level of average cash flow uncertainty were to drop from
the level observed in 2009 (a post-crises level of cash flow uncertainty that is particularly
elevated) to the level observed back in 2005 (a pre-crisis level). How much would corpo-
rate investment and employment change as a result of the dropin cash flow uncertainty,
holding everything else constant? We obtain, that corporate investment in tangible as-
sets would increase by1.4%, corporate investment in intangible assets would increaseby
1.86%, and, finally, corporate employment would increase by more than2.4 million jobs
(or equivalently corporate employment change would increase by1.87%).

These numbers suggest that cash flow uncertainty has a significant impact on corporate
investment at all levels. Furthermore, corporate investment in intangible assets and corpo-
rate employment are especially sensitive to changes in cashflow uncertainty. Overall, the
magnitude of these numbers suggests that decreasing cash flow uncertainty at the times of
duress can greatly improve the overall economy by stimulating corporate investment and
employment.

We run several additional robustness tests to see whether our results stem from a potential
connection between the projecting variable, namely VIX, that is crucial in the construction
of σit, and the overall corporate investment and employment activity. In particular, we
use the policy uncertainty index of Baker, Bloom and Davis (2011) as an alternative to
VIX and find that the new measure of cash flow uncertainty (thatis based on the policy
uncertainty index) is still strongly negatively related toboth corporate investment and
employment. Furthermore, when performing the heuristic exercise above using this new

2The literature on corporate investment addresses usually investment in tangible assets. Important contri-
butions to this literature include Kaplan and Zingales (1997), Fazzari, Hubbard, and Petersen (1998), Whited
and Wu (2006), and Duchin, Ozbas, and Sensoy (2010). The extant literature on corporate investments in
intangible assets is comparatively quite modest. Important contributions include Bhagat and Welch (1995)
and Fee, Hadlock, and Pierce (2009). However, even these papers consider but subsets of intangible as-
sets; for example, Bhagat and Welch consider R&D investments, whereas Fee, Hadlock and Pierce focus on
advertising expenditures.
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measure of firm cash flows we find similar magnitudes. We consider also other alternatives
for the projecting variables as well as other estimation techniques and in all cases we find
that cash flow uncertainty has always a strong and negative impact on both corporate
investment or employment.

These findings have significant policy implications; if policy makers would like corpo-
rations to increase their investment activity, they shouldfocus on policies that decrease
corporate cash flow uncertainty. Specifically, to the extentcorporations are uncertain
about the implementation and the implementation-timelineof the health reform act, and
the impact of this act on their costs of hiring and retaining employees - a clarification
of the implementation and the implementation-timeline of the health reform act would
encourage corporations to invest more and hire more employees. Similarly, to the extent
corporations are uncertain about the implementation and the implementation-timeline of
the environmental cap-and-trade reform and corporate tax reforms - a clarification of the
implementation and the implementation-timeline of these environmental and tax reforms
would encourage corporations to invest more and hire more employees.

The relationship between investment and uncertainty has been the focus of many theoreti-
cal and empirical studies for the past 50 years. From a theoretical standpoint, the literature
has reached the consensus that the sign of the investment-uncertainty relationship is pos-
itive if the marginal revenue product of capital is convex inproductivity shocks - this is
known in the literature as the Hartman-Abel-Caballero effect - and negative if investment
is partially irreversible and the marginal revenue productof capital is concave in produc-
tivity shocks.3 From an empirical standpoint, most of the evidence seems to support a
negative investment-uncertainty relationship.4

Our paper differentiate on several levels from the extant empirical literature on the rela-
tionship between investment and uncertainty. Unlike most empirical studies in this liter-
ature, our measure of cash flow uncertainty is not based on firm-level equity returns, but
rather on projecting variables such as VIX that are not directly related to corporate invest-
ment/employment decision in one particular firm. In particular, our cash flow uncertainty
measure is less prone to endogeneity issues that arise in studies that use risk measures
based on firm-level equity returns.5

The remainder of the paper is organized as follows. Section II develops our model of
the production economy and motivates our measure of cash flowuncertainty. Section III

3For models that predict a positive investment-uncertaintyrelationship see Hartman (1972), Caballero
(1991), Abel (1983), Abel (1984), and Abel (1985). For models that predict a negative investment-uncertainty
relationship see Pindyck (1988), McDonald and Siegel (1985), McDonald and Siegel (1986), Dixit and
Pindyck (1994), Saltari and Ticchi (2007).

4See for instance Leahy and Whited (1996), Bulan (2005), Shaanan (2005), Bloom, Bond, and van Reenen
(2007), Bloom (2009) and Panousi and Papanikolaou (2010). These studies also provide extensive literature
review.

5There is an extensive literature documenting a strong link between investment post stock performance
(including stock volatility). See for instance Anderson and Garcia-Feijoo (2006) and Cooper, Gulen, and
Schill (2008).
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estimates the cash flow uncertainty measure in the data. Section IV investigates empiri-
cally the relationships between corporate investment or employment and our measure of
cash flow uncertainty. Section V investigates these relationships around the late financial
crisis of 2007-2008. Section VII discusses the various robustness checks that we perform.
Finally, Section VII concludes with a discussion of our results.

II. A dynamic model of firm cash flows

Consider a perfectly competitive economy populated by manyidentical firms and many
identical investors/consumers. Firm output,yt, is given by a standard neoclassical con-
stant returns-to-scale production function that uses as inputs capital,kt, and labor,lDt

yt = F (kt, l
D
t ). (1)

The firm takes output prices,pt, as given, so that its revenues equalptyt. The market for
labor is competitive and the firm pays competitive wages,wt, per unit of labor. The firm
faces also fixed production costs that take the following form

[Φ + ǫt]kt, (2)

whereǫt is an i.i.d random production cost shock with mean zero. We assume that the
firm’s capital depreciates at a rateδ. Let τ denote the marginal tax rate on corporate
profits. Then the firm’s free cash flows can be computed with thefollowing formula

πt = (1− τ)
[

ptyt −wtl
D
t − (Φ + ǫt)kt

]

+ τδkt. (3)

Firms are owned by investors/consumers who decide every period how much to consume,
how much to work, and how much to invest in the firm to maximize their life-long utility

max
ct,l

S
t ,xt,θt

∞
∑

t=0

βtE[u(ct, l
S
t )], (4)

subject to the budget constraint

ct + θtPt ≤ wtl
S
t + θt−1[Pt + (πt − xt)], (5)

wherext is the amount of new capital that investors/consumers decide to add to the firm’s
capital stock, andπt − xt is the dividend paid out by the firm. We assume that the utility
functionu takes the following form

u(ct, l
S
t ) = U(ct −G(lSt )), (6)

where the univariate functionsU andG satisfy the usual regularity conditions. We assume
that the firm’s capital stock follows the dynamics

kt+1 = (1− δ)kt + xt. (7)
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Firms decide every period how much labor to use in the production

max
lDt

πt. (8)

In particular, notice that the firm delegates its investmentdecision to investors/consumers.

In equilibrium, in each periodt, we must have that demand for labor equals the supply of
laborlDt = lSt , and that investors/consumers hold the entire supply of firm’s stock,θt = 1.

The producers’ first order condition is

wt = ptF2(kt, l
D
t ). (9)

Similarly, the investor/consumer first order conditions are

u1(ct, l
S
t )wt = −u2(ct, l

S
t )

u1(ct, l
S
t ) = qt,

(10)

whereqt is the Lagrange multiplier of the capital stock dynamics equation. Exploiting
the separability of labor and consumption in the utility function, we obtain the following
equilibrium equations

wν
t = kt

[

1

(1− α)pt

]− 1

α

lSt = lDt = w
1

θ
t

xt =
θ

1 + θ
w

θ
1+θ

t − q
− 1

γ

t + πt,

(11)

whereν = 1
θ
+ 1

α
.

The first equation determined the optimal wage rate,wt, as a function of contemporaneous
capital stock and output prices. The second equation describes the equilibrium demand
and supply of labor as a function of wage rate. Finally, the equilibrium investment rate
is a function of the firm’s contemporaneous cash flow,πt, and marginalq, qt, and also
equilibrium wage rate,wt.

An important consequence of the last of these equilibrium equations, is that the rela-
tionship between corporate investment and marginal q is positive and highly non-linear.
Corporate investment is also positively related to the firm’s contemporaneous cash flow,
the aggregate demand for the firm’s output good (through equilibrium wages), and the
level of capital stock. In particular, corporate investment is positively related to lagged
corporate investment.

Substituting these formulas back into the equation forπt, and using again the capital stock
dynamics equation we obtain the following dynamics for the the shadow cost of capital

qt = βEt [qt+1G(wt+1, pt+1, ǫt+1)] , (12)
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and the following dynamics for the firm’s cash flows

πt+1 = ρπt − ρq
− 1

γ

t +H(wt, pt) + α
1− τ

1− α

[

w
θ

1+θ

t+1 − w
θ

1+θ

t

]

− (1− τ)kt+1ǫt+1, (13)

whereρ = τδ − (1 − τ)Φ. The derivations of these formulas along with the definitions
of functionsH andG are in the Appendix.

The last equation says that firm’s cash flows are determined bythe firm’s lagged cash
flows,πt, the firm’s shadow cost of capital,qt, the cost of labor,wt, the current demand,

pt, and, finally, innovations in the cost of labor,w
θ

1+θ

t+1 − w
θ

1+θ

t , and non-labor production
costs,ǫt+1.

Our goal in this paper is to construct a time-varying measureof a firm’s cash flow un-
certainty. To this end the above equation is useful because it tells us how to uncover the
shocks in firm cash flows. Namely, these shocks are the residuals of a dynamic model
of firm cash flows after controlling for firm variables such as labor cost, demand, and the
cost of capital. The next section attempts to do just that.

III. Measuring cash flow uncertainty

The model in the previous section has an important prediction for the dynamics of firm
cash flows. Namely, that the change in cash flows from one production period to the next
depends on two terms: on the one hand the level of cash flows from last production period
(scaled down by a positive constant less than 1), and, on the other hand, a cumulative
sum of innovations in cost of labor, variable cost of production (e.g. cost of non-labor
production factor inputs), and productivity of new capitalrelative to vintage capital. If we
denote withǭi(t+1) the vector of unit-variance innovations in the second term,and with
σ′
itǭi(t+1) the second term, we can restate this prediction as follows

CFi(t+1) − CFit = λCFit +Σitǭi(t+1), (14)

whereλ is a constant.

In this section we use this equation to guide us in extractinginnovations in firm cash
flows, and then to estimate the conditional variance of theseshocks. According to the
restriction above, we should be able to identify cash flows innovations only after we take
into account the dynamic nature of firm cash flows. In addition, rather than restrictingλ
to be the same across all firms, we allowλ to vary across industries. That is we replaceλ
with λJ , whereJ is an index for industries.

Empirically, one way to implement these two observations isto model firm cash flows us-
ing a within-industry dynamic panel data model. Along theselines, we use the following
specification

CFi(t+1)

BAi(t+1)
= (1− λJ)

CFit

BAit

+ γJXit + δi + ǫi(t+1), (15)
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whereXit is a vector of variables that contain information about firm productivity, cost of
labor and non-labor factors of production,δi is a dummy for unobservable firm-specific
fixed effects, and the errorsǫi(t+1) are i.i.d with zero mean and conditional varianceΣ2

it.

A few comments are in effect. First, unlike the model restriction (14), our empirical
specification in (15) scales cash flows by book assets. This helps improve the fit of our
model, as scaled cash flows are substantially less volatile within-industry than plain vanilla
cash flows. Second, our specification takes into account thatto the extent that our cash
flow dynamics are misspecified, the variables whose innovations make up the second term
in equation, and which we denote collectively withXit, might affect cash flows directly.
Finally, since all variables considered here are endogenous to the firm, we have to allow
for potential unobserved firm fixed effects.

Once we extract the errorsǫit, we estimate the firm-specific conditional varianceΣit us-
ing a simple linear projection. That is, suppose thatZt is a vector of variables that are
informative about cash flow risk (we discuss below the choiceof the variablesZt). Then,
for each firmi, we regress the squared fitted errors from the dynamic panel data model on
Zt,

ǫ̂2i(t+1) = ηi0 + η′iZt + νi(t+1), (16)

whereνit are i.i.d errors with zero mean. By definition,Σ2
it = Et[ǫ

2
i(t+1)], and we can

estimateσit using the formula
Σ̂2
it = η̂i0 + η̂′iZt.

While we find that̂ηi is positive for almost all firmsi in our sample,̂ηi0 can be occasion-
ally negative. In particular,̂Σ2

it may fall below zero for certain timest, and therefore our
interpretation of̂Σ2

it as a conditional variance is not appropriate. To avoid this issue, we
define our cash flow uncertainty measure as follows:

σit =

√

Σ̂2
it − η̂i0 =

√

η̂′iZt. (17)

Our goal is to study the relationship between investment andlagged cash flow uncertainty.
In particular, the time-varying component of cash flow uncertainty is clearly important.
To this end, notice thatσ2

it is obtained by shifting the estimate of the conditional variance
of cash flows,̂Σ2

it, by a firm-specific constant (i.e.̂ηi0), while retaining intact the time-
varying component of̂Σ2

it.

We now discuss the choice of projection variablesZt. The defining property ofZt is
that they have to contain information about the conditionalvariances of future cash flows.
A natural candidate forZt is the firm-specific annual stock return volatility. However,
since our ultimate goal is to analyze the relationship between investment and cash flow
uncertainty, we have to be mindful of whether the projectionvariablesZt are not them-
selves endogenously related to corporate investment. For instance, to the extend that a
firm precommits in advance to its investment plans - which is typically the case in the real
world-, its stock returns will reflect these growth plans before the firm makes the actual in-
vestment. Consequently, a cash flow uncertainty measure based on stock return volatility

9



from stock prices prior to the actual investment, will reflect information about investment.
This link will bias the relationship between cash flow uncertainty as measured by stock
return volatility and corporate investment. There are several studies that use stock return
volatility as proxy for risk and study the relationship between corporate investment and
risk. These studies do not agree on the sign of the relationship between investment and
risk, and not even on whether there is such a relationship at all.

To avoid this severe endogeneity problem, we choose to focuson variablesZt that are not
firm specific, yet still capable of capturing some information about cash flow risk. We
chooseZt to be VIX - the S&P 500 volatility index that trades on CBOE. VIX measures
the implied volatility of S&P 500 Index from the prices of S&P500 index options. Unlike
idiosyncratic stock return (realized) volatility, VIX is less likely to be impacted by invest-
ment precommittment announcement of any of the firms in the S&P 500 Index, because
the impact of such an announcement on index levels or returnsis dampened by the weight
of the firm in the index. In a later section, we also consider several alternatives to VIX,
and show that the main results, which we will present in the next section, still obtain.

Our sample consists of all COMPUSTAT firms between 1986 and 2011. We focus on this
time period because of the availability of price data for VIX. However, later on, when we
consider alternatives to VIX that have longer lifespans, weextend the sample period as
well. We emphasize that our sample considers firms fromall available industries, includ-
ing financials, leasing, insurance, real estate etc. We do this because we plan to study
the impact of cash flow uncertainty not only on traditional corporate investment in tangi-
ble assets, but also corporate investment in intangible assets and human capital as well.
While investment in tangible assets is not necessarily welldefined for non-manufacturing
industries (once we exclude real estate property and computer equipment), investment in
human capital is certainly well defined for all industries.

Traditional variables such as book assets, capital stock, investment in tangible assets etc.
are defined using the standards in the corporate finance literature. New variables such
as investment in intangible assets or human capital will be defined along the way. For
convenience we include an appendix with the definitions of all variables .

As mentioned above, the first step in constructing the cash flow uncertainty measureσit
is to estimate the dynamic panel data model (15). We define cash flowsCFit as EBITDA.
Xit is a vector of variables that are informative about factor productivity, cost of labor
(e.g. wages, salaries and other benefits etc), and cost of non-labor factors of production
(e.g. energy, raw materials and commodities etc). The vector Xit include the following
variables: multi-factor productivity, output per unit of capital, output per hour of labor,
sectoral output, capital services, labor hours, cost of labor, and cost of combined inputs.
All these variables come from NIPA Industry Database and areonly available at annual
frequency and aggregated at the industry level.6 We also use the standard industry classi-
fication used in NIPA tables.

6Access to the NIPA Industry Database can be obtained throughthe Bureau of Labor Statistics’ website,
namely http://www.bls.gov/mfp.
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We estimate the dynamic panel data model (15) within each industry. We use the method
proposed by Arellano and Bond (1991) with the assumptions that multi-factor productiv-
ity, output per unit of capital, and output per hour of labor are exogenous, while the rest
of the variables inXit are endogenous. We choose to specify multi-factor productivity,
output per unit of capital, and output per hour of labor as exogenous, because they all re-
flect the efficiency of the technology used by the firm rather than the managerial decisions
of the firm. In a later section, we show that our main results still obtain when we change
these assumptions.

Once we obtain the cash flow innovations from (15), we estimate (16) firm by firm, and
then construct our measure of cash flow uncertaintyσit. Figure 3 plots the annual cross-
sectional median of this cash flow uncertainty measure. We notice that cash flow uncer-
tainty is particularly high during economic downturns.

The next section explores the empirical relationship between cash flow uncertainty and
corporate investment.

IV. Relationships betweenσit and corporate investment and
employment

Unlike most empirical tests on the relationship between corporate investment and uncer-
tainty, we expand the scope of the notion of corporate investment and consider investment
in both tangible assets and intangible assets unrelated to human capital. In addition, we
also consider corporate employment as a proxy for investment in human capital. In sec-
tions B. and C. below, we discuss in more detail how we measureinvestment in intangible
capital and corporate employment.

The model in Section II constraints the dynamics of optimal corporate investment to be
a function of several determinants, namely the firm’s marginal q, the contemporaneous
cash flow, the level of capital stock, and the output prices (or aggregate demand for the
output good). This result has two important implications for our empirical analysis. On
the one hand, it says that the optimal corporate investment does not depend exclusively
on the firm’s marginal q - as the q-theory of investment predicts - but it depends also
on other firm variables such as firm cash flow. On the other hand,the only way optimal
corporate investment relates to cash flow uncertainty is through the firm’s marginal q. This
happens because with the exception of marginalq all the other determinants of corporate
investment (mentioned above) can be computed without forming explicit expectations
about future cash flows. However, to compute marginalq we need to form expectations
about what determines marginal q in the future - such as the distribution of future cash
flows - (see equation (12)). In particular, marginal q depends on the standard deviation of
the firm’s future cash flows,σit, that we define in the previous section.

In our model we see think of corporate investment in a broadersense which includes in-
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vestment in both tangible and intangible assets, as well as investment in human capital.7

For the rest of the paper we want to investigate empirically whether there is a relationship
between corporate investment or employment and cash flow uncertainty,σit. According
to our model cash flow uncertainty should affect corporate investment/emplyment though
marginal q. In particular, we cannot study the relationshipbetween corporate investment
andσit in isolation, but rather on the margin, that is, we can only study whetherσit deter-
mines corporate investment above and beyond marginal q and other known determinants
of corporate investment (e.g. cash flow measures). This approach to studying this rela-
tionship is similar in spirit to the approach suggested in Leahy and Whited (1996).

Our empirical models below take these considerations into account. In particular, we use
Tobin’s Q, MAit/BAit, to proxy for marginal q, and we use two cash flow measures,
namely cash flows to capital ratio, CFit/Ki(t−1), and cash to assets ratio, Cait/BAit, to
capture the potential dependence of corporate investment on contemporaneous cash flows.

We consider two basic approaches to testing the empirical relationship between corporate
investment or employment and cash flow uncertainty. The firstapproach is a standard
panel data regression with controls for business cycle, investment opportunities, and fi-
nancing constraints. This approach relies on unobserved firm-fixed effects and time-fixed
effects to cope with potential endogeneity inherent in mostvariables considered. In addi-
tion to Tobin’s Q and the two cash flow measure discussed above, we also use real GDP
annual growth rate,gt, as a proxy for business cycle. We also use book leverage ratio,
BDit/BAit, to allow for the possibility that investment depends on financing constraints.
To simplify the exposure, we group all these firm variables ina vector vit.

Let xi(t+1) denote either corporate investment or employment over the production cycle
(t, t+ 1). Then, our panel data regression has the following specification

xi(t+1) = a0 + a1σit + a2gt + a′3vit + ui + δt + ǫit+1. (18)

The second approach that we consider to investigate the relationship between cash flow
uncertainty and corporate investment/employment is basedon a dynamic panel data model.
The general specification of this model takes the following form

xi(t+1) = b0 + b1xit + b1σit + b2gt + b′3vit + ui + δt + ǫit+1. (19)

This model is estimated using the GMM methodology of Arellano and Bond (1991) and
it assumes that the vector of variables vit is endogenous while the business cycle variable
gt is exogenous. We consider two specifications of this model depending on whether cash
flow uncertainty,σit, is assumed exogenous or endogenous.

7In the model both firms and consumers make decisions about thedemand and supply of labor hours,
respectively. We view this labor demand/supply decision asbeing different than the investment in human
capital. That is, consumers can choose to invest in human capital just as they choose to invest in either
tangible or intangible assets.
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A. Corporate investment in tangible assets

We first study the empirical relationship between our measure of cash flow uncertainty,
σit, and corporate investment in tangible assets. Like most of the corporate finance liter-
ature on corporate investment, we measure corporate investment in tangible assets as the
ratio of capital expenditures for the production period(t, t+ 1) to the capital stock at the
beginning of this production period. However, unlike most studies in this literature, we
expand the scope of our analysis and include all available industries for our sample period.
In particular we include industries such as financials, leasing, insurance, real estate etc.

We report the results in Table II. As mentioned above, we use two methods to estimate
the relationship between corporate investment in tangibleassets and cash flow uncertainty.
For the first method - described in (18) - we estimate two specifications which differ only
in whether we include time dummies or not. Column I presents the results of the specifi-
cation without time dummies while column II presents the ones of the specification with
time dummies. For the second method - described in (19) - we consider two dynamic mod-
els, depending on whether the cash flow uncertainty measure,σit, is assumed exogenous
or endogenous (columns V and VI). For each of these dynamic models, we estimate two
specifications which, as before, differ only in whether we include time dummies or not.
Columns III and IV present the results of the dynamic model with exogenousσit, under
the specifications without and with time dummies, respectively. Similarly, columns V and
VI present the results of the dynamic model with endogenousσit, under the specifications
without and with time dummies, respectively.

The results of Table II show that, regardless of the method orthe specification used, the
relationship between investment in tangible assets and cash flow uncertainty is always
strongly negative. The strength of this relationship, as measured by the coefficient in front
of σit, depends on the method and the specification used. In particular, and maybe not
surprisingly, within the specifications with time-fixed effects, the strength of the relation-
ship between corporate investment and cash flow uncertaintydiminishes to some extent.
However, even within these specifications, the relationship remains strong, both statisti-
cally and economically. This observation is important because the time variation inσit
comes entirely from VIX, and one might suspect that the relationship between corporate
investment andσit shows up in our results because of the years when VIX is particularly
elevated (e.g. around economic recessions). The fact that we find a strong relationship
between investment and cash flow uncertainty, even after controlling for time-fixed ef-
fects, suggests that our measure of uncertainty,σit, captures more than just time-specific
economy-wide events.

The GMM estimates of theσit coefficient from dynamic panel data models - specifications
III to VI - rely on over-identifying moment restrictions. Totest for the validity of the over-
identifying moment restrictions we employ the standard Sargan test. We notice that for
all specifications the Sargan test is significantly different from zero, and, therefore the
validity of the over-identifying moment restrictions cannot be rejected. Incidentally, we
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also notice that across all specifications, the test of jointsignificance of the independent
variables comes up always significant.

Another interesting take away from this table is the relationship between corporate invest-
ment and the GDP growth,gGDP

t . For all specifications, this relationship is strong and
positive. That is to say, an increase in GDP growth stimulates positively corporate invest-
ment in tangible assets. In the neoclassical growth model, and therefore in our model as
well, GDP growth is associated with aggregate output growth. In particular,gGDP

t and
cash flow growth are related. From this perspective, one can think of gGDP

t andσit as
complements: whilegGDP

t is informative about the conditional mean of cash flows,σit
is informative about their conditional variance. Thus, therelationships between corporate
investment and eithergGDP

t or σit suggest that an increase in the conditional mean of
firm cash flows has a positive impact on corporate investment in tangible assets, while an
increase in the conditional variance of firm cash flows has a negative impact.

To better grasp the economic impact of these empirical relationships, we propose a simple
numerical experiment. Suppose that the average cash flow uncertainty were to drop from
its 2009 level to a pre-crises level, say 2005. Then the average corporate investment in
tangible assets would increase by 1.4%.8 Similarly, if the GDP growth rate in 2009 were
to drop to the GDP growth rate of 2005, the average corporate investment would increase
by 1.37%, in absolute terms, and by9.78%, relative to the investment in 2009.9

B. Investment in intangible assets

Many of the results of the previous section can be extended tointangibles investment
as well. However, before we present our empirical findings, we discuss our measure of
intangibles capital.

The lack of detailed data on investments in intangible assets complicates tremendously
the task of measuring the stock of intangibles capital. Macroeconomist and financial
economists alike recognize the severity of the problem, yetthere are only a handful of
studies focusing exclusively on the issue of measuring intangibles capital. Important con-
tributions to the literature include Hall (2001), McGrattan and Prescott (2005b), McGrat-
tan and Prescott (2005a) etc. Most of these studies estimatethe U.S. aggregate stock of
intangibles capital from real business cycle models constraint to fit aggregate moments of
corporate activity from the NIPA tables. However, this approach is difficult to use at firm

8Based on the times series of cross-sectional averages of investment and uncertainty measures in Figures 3
and 1, we notice that between 2005 and 2009 average investment in tangible assets dropped from25.47%
to 18.83%, while averageσ increased from2.76% to 4.36%. Thus, ifσ were to drop to the 2005 level,
investment would increase by−0.880 × (2.76% − 4.36%) = 1.4%. Relative to the level of corporate
investment in 2009, this increase becomes1.4%/18.83% = 7.48%.

9Following the approach from the previous footnote, GDP growth rate drops from2.69% in 2005 to
0.19% in 2009. In particular, ifgGDP

t were to increase to the 2005 level, investment would increase by
0.547 × (2.69% − 0.19%) = 1.37%.
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level because some of the aggregate quantities in the NIPA tables are not available at firm
level.

From an accounting perspective, it is well known that certain investments in intangibles
assets can be capitalize - such as goodwill from firm acquisitions, patents, rights, etc -
while others can only be expensed - such as research and development. This means that
the book value of intangibles assets acquired through capitalized investments should be on
the balance sheet, while the book value of intangible assetsacquired through expensed in-
vestments should not. Therefore, the challenge is to measure the book value of intangibles
assets that are not on the balance sheet.

Our view is that a good measure of the stock of intangible capital should reflect the book
value of both types of intangible assets, namely those that are acquired through capitalized
investments and those that are acquired through expensed investments. Therefore, we
propose the following measure of intangibles capital

kIit = (TAit − CAit − PPENTit) +
t

∑

s=t−T

(1− δI)t−sR&Dis, (20)

where TA, CA, PPENT, and R&D stand for total book assets, total current assets, net
property, plant, and equipment, and research and development, respectively. δI is the
depreciation rate on R&D investments, and we discuss it below.

The first component ofkIit captures the portion of the stock of intangibles capital that is
the result of investment in intangibles assets that are capitalized. For a drug company (e.g.
Merck) or a tech company (e.g. Cisco) this component will contain balance sheet items
such as ”Goodwill” and/or ”Intangibles Assets”.

The second component ofkIit is an attempt to capture the portion of the stock of intangibles
capital that is the result of R&D investments. Our componentis essentially a cumulative
sum of all past R&D expenses, adjusted for depreciation. We assume a depreciation rate,
δI , of 10%, which corresponds to anamortizable life - the length of time it takes research
and development investments to be converted into commercial products - for R&D invest-
ments of 10 years. To put this number in perspective, it takesabout 10 years for a drug
company to get approval for a new drug from the Food and Drugs Administration.10 We
have experimented with various values forδI , ranging from0% to 20%, and our results
are qualitatively unchanged. These additional results areavailable upon request.

We define investment in intangible assets as the percentage change inkIit and we denote it
with Intanit. We choose to work with investment net of depreciation rather than simply
investment to economize on the assumptions about depreciation rates for intangible assets.
Recall that we had to make an assumption about the depreciation rate,δI , of intangible
assets that are acquired with research and development expenses. However, it doesn’t
necessarily follow that intangible assets acquired with capitalized investments depreciate

10See Damodaran (2009) for more on the amortizable life of research and development.
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at the same rate. In fact, one would have to make an assumptionabout the depreciation
rate of intangible assets acquired with capitalized investments, because we only observe
the stock of these type of intangible assets.

Now that we have a good measure of intangibles investment, weare ready to explore
empirically the relationship between intangible investment and cash flow uncertainty. We
employ the same methods and specifications as in the previoussection. Specifically, we
estimate the models (18) and (19), where we now setyit to equal Intanit.

Table III reports the results. The recurring theme across all model specifications, I - VI,
is that the empirical relationship between investment in intangible assets and cash flow
uncertainty,σit, is strong and negative. In particular, this relationship is robust to time
fixed effects and to dynamic panel estimation methods. Interestingly, the relationship
between investment in intangible assets and the GDP growth,gGDP

t , is only positive and
statistically significant in only two of our specifications.This suggests that like investment
in tangible assets, investment in intangible assets is weaker when cash flow uncertainty is
elevated. However, unlike investment in tangible assets, investment in intangible assets is
not necessarily stronger when the economy expands (gGDP is high).

To gauge the economic impact of the empirical relationship between investment in intan-
gible assets and cash flow uncertainty, we perform a similar exercise as with investment
in tangible assets. Suppose that the average cash flow uncertainty were to drop from the
post-crises level in 2009 to a pre-crises level, such as 2005. Then the average corporate
investment in intangible assets would increase by1.86%.11

C. Corporate employment

Our measure of intangible capital stock accounts for many types of intangible assets, but
not all of them. One of the most important sources of intangible capital that our measure
completely omits is human capital.

Capitalizing human capital is no easy task as investments inhuman capital are not only
expensed but also commingled with other sources of cost of goods sold and operating
expenses. While measuring the stock of human capital is of paramount importance in
the typical macroeconomic paradigm, we do not attempt to back out such a measure in
this paper. Rather, we are mostly interested in understanding how cash flow uncertainty
affects the degree to which firms adjust their stock of human capital. Thus our focus is to
construct a measure of investment in human capital that captures the sensitivity of changes
in human capital stock to uncertainty.

11Based on the times series of cross-sectional averages of investment and uncertainty measures in Figure 3
and 1, we notice that between 2005 and 2009 average investment in intangible assets dropped from10.04%
to 3.81%, while averageσ increased from2.76% to 4.36%. Thus, if σ were to drop to the 2005 level,
investment would increase by−1.165 × (2.76% − 4.36%) = 1.86%.
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One such measure that is likely to be highly correlated with the unobserved human capital
investment is employment change. This measure is simply theannual rate of change in the
number of employees in a firm (change in number of employees from past year divided
by the past year number of employees), and we denote it withEmpit. While this measure
is arguably subject to potential problems (e.g. How accurately do firms report the current
number of employees on payroll etc), the one clear advantageof using this measure is the
fact that data on the number of employees is available at firm level. Most importantly for
our goal, this measure is likely to capture one of the most important stylized facts around
economic recessions/expansions: firms reduce labor investment during economic reces-
sions and increase labor investment during economic expansion.12 Figure??displays this
behavior at the aggregate level as well as industry level.

In this section we use employment change to analyze the extend to which firms adjust
labor demand in response to innovations in cash flow uncertainty. We employ the same
methods and specifications as in the previous two sections. Specifically, we estimate the
models (18) and (19), where we now setyit to equal Empit. We report the results in
Tables IV.

Our findings support overwhelmingly a strong negative relationship between employment
change and cash flow uncertainty. This relationship is robust to time fixed effects as well
as estimation methodology. Incidentally we notice that while the estimates for the strength
of this relationship are particularly sensitive to time fixed effects, these estimates from the
specifications with time dummies are still statistically significant. We also notice that
the relationship between employment change and GDP growth rate is strong and positive
only in specifications without time-fixed effects. These results suggest that like investment
in tangible or intangible assets, corporate employment change declines as a result of an
increase in cash flow uncertainty. However, unlike investment in tangible assets, corporate
employment change does not necessarily increase as a resultof and increase in the GDP
growth rate.

Just as in the previous two sections, we can gauge the economic impact of the empirical
relationship between employment change and cash flow uncertainty with the following
exercise. Suppose that average cash flow uncertainty were todrop from the post-crises
level in 2009 to a pre-crises level, such as 2005. Then the average corporate employment
change would increase by1.87%.13 We can further recast this percentage improvement
in employment change in terms of number of jobs. Average aggregate employment in
the U.S. in 2008 was130 million, while average employment change across firms was
-2.59%.14 Relative to 2009, a drop in cash flow uncertainty to the 2005 level would add

12See for instance Boileau and Normandin (2002), Reinhart andRogoff (2009), IMF (2010), and Verick
(2009).

13Based on the times series of cross-sectional averages of employment change and uncertainty measures
in Figure 3 and 1, we notice that between 2005 and 2009 averageemployment change across firms dropped
from 5.58% to−2.59%, while averageσit increased from2.76% to 4.36%. Thus, ifσit were to drop to the
2005 level, employment change would increase by−1.171 × (2.76% − 4.36%) = 1.87%.

14According to the historical establishment data (Table B-1)made available by the Bureau of Labor Statis-
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2.43 million jobs to the economy.15 These are large magnitudes, suggesting that firms
adjust swiftly their use of labor to counteract the negativeimpact of large innovations in
cash flow uncertainty.

V. The financial crisis of 2007-2008

In this section we ask whether the strength of the relationships between cash flow uncer-
tainty and corporate investment and employment changes with the state of the economy.
A casual look at the time variation of our measure of cash flow uncertainty in Figure 3
reveals thatσit is substantially more elevated during the late financial crises than prior
to the crises. This leaves open the possibility that the relationships between cash flow
uncertainty and corporate investment and employment can bedifferent across different
states of the economy. To test whether this is indeed the case, we estimate the strength of
these relationships from two different periods surrounding the late financial crises, namely
2004-2007, and 2008-2011.

We use each of the three econometric models proposed before,namely the fixed-effects
panel model (18) and the dynamic panel models (19), with either endogenous or exoge-
nous assumptions aboutσit. To facilitate the comparison of the estimated coefficients
across the two periods, we normalized the cash flow uncertainty measures (interacted
with a dummy variable indicating the period),σit1{04−07} andσit1{08−11} to have unit
standard deviation. We denote the normalized cash flow measures across the two periods
with σ̄it1{04−07} andσ̄it1{08−11}, respectively. Table V summarizes the results from each
econometric model for either type of corporate investment and for corporate employment.

Regardless of the econometric model used, the results confirm that the relationships be-
tween cash flow uncertainty and corporate investment and employment are strong and
negative in both the pre-crises and post-crises periods. However, the results also underline
a novel and interesting pattern. Namely, that both corporate investment and employment
are more sensitive to changes in the cash flow uncertainty measure in the post-crises pe-
riod rather than in the pre-crises period. The formal test ofwhether the slope coefficients
are indeed different across the two periods rejects the nullin most specifications. These
results suggest that the strength of the relationships between cash flow uncertainty and
corporate investment and employment depend indeed on the state of the economy. In
particular, any corporate and government policy directed toward reducing cash flow un-
certainty in order to stimulate corporate investment/employment should be more effective
during time of economic of distress.

tics.
15The number of jobs added as a result of the increase in the employment change is simply2.43 = 1.87%×

130 million jobs.
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VI. Robustness

In this section we explore the robustness of our results to changes in the econometric
model specifications. In particular, we want to understand whether the main results are
robust to the choice of projecting variables for constructing the cash flow uncertainty mea-
sureσit, the process of constructing the stock of intangible assets, the linear assumption
in the panel data models, and the sample size.

We start we the choice of projecting variables. An importantstep in constructingσit is
identifying conditional variables that could be informative about the conditional variance
of cash flow uncertainty. We use the volatility indexV IX as our sole projection vari-
able. An alternative to VIX is the policy uncertainty index proposed by Baker, Bloom,
and Davis (2011). This index captures three aspects of policy uncertainty, namely the fre-
quency of references to policy-related economic uncertainty in the Google-media catalog,
the number of tax measures set to expire in future years, and finally, the dispersion among
economic forecasters about government spending and CPI price level.

We replace VIX with this policy uncertainty index and construct a new uncertainty mea-
sure using the same exact methodology as we used in constructing σit. We denote the
new uncertainty measure withσBBD

it . Figure 4 plots the time-varying component and the
firm-specific components ofσBBD

it . Notice that there is tremendous variation over time
in the cross-sectional distribution of firm-specific components. In particular, when com-
bining the time-varying component with the time-varying distribution of the firm-specific
component we obtain that the time series of the average levels of σBBD

it can depart sub-
stantially from the time-series of the levels of the time-varying component alone (which
is based on BBD’s policy uncertainty index).

Next we then re-estimate the empirical relationships between corporate investment/employment
andσBBD

it using the econometrics models (18) and (19). We consider thesame specifi-
cations of these models as the ones in Section IV, Tables II - IV. We find that when cash
flow uncertainty is measured usingσBBD

it , the relationships between corporate invest-
ment/employment and cash flow uncertainty is still negativeand statistically significant.
To illustrate, Table VI reports the estimates of the dynamicpanel-data model (19) for cor-
porate investment in both tangible and intangible assets aswell as corporate employment.
In each instance of the model and regardless of whether time dummies are present or not,
the coefficient in front ofσBBD

it is always negative and statistically significant.

To gauge the economic impact of the negative relationships between corporate invest-
ment/employment andσBBD

it , we use the same hypothetical exercise that we perform in
Section IV. Namely, we compute the change in either corporate investment or corporate
employment as a result of a change in the average level ofσBBD

it from the post-crisis level
of 2009 to a pre-crisis level, such as 2005, 2000, 1995, or 1990. Table?? presents the re-
sults. For ease of comparison we also show the results when the cash flow uncertainty is
measured usingσit. We notice that the numbers that we obtain are consistent across the
two panels when the comparison year are 2005, 1995, or 1990, but not so much when the
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comparison year is 2000. This is because the BBD index is relatively low during the tech-
nology boom period (1995-2000), while the VIX is relativelyelevated during the same
period (the correlation coefficient between VIX and BBD’s the policy uncertainty index
is only 0.4).

We also consider two other candidates for the projecting variables used in constructing
σit, namely the news component of the BBD index and the industry-level equity return
volatility. The latter is computed from the equity return times series of the Fama-French
industry portfolios. In both cases we obtain strong and negative relationships between cor-
porate investment/employment and cash flow uncertainty. These results are not reported
but available upon request.

Next we turn to the construction of the stock of intangible capital. When measuring in-
vestment in intangible assets we use proxy for the capitalized and expensed components
of the stock of intangible capital. For instance, in (20) we proxy for the capitalized com-
ponent with TAt − CAt − PPENTt. This measure is certainly highly correlated with the
stock of capitalized intangible assets, but it is also contaminated by other type of assets
such as financial assets (e.g. commodity futures positions etc). To address this potential
issue, we consider also an alternative measure of capitalized tangible assets which picks
up more carefully these type of intangible assets. This measure is the variable INTAN in
Compustat. According to the Compustat definition this variable accounts for certain types
of intangible assets which are capitalized when acquired. Some of these intangible assets
include patents, client lists, etc. One problem with this variable is that it is available only
from year 2000 onwards.

For the expensed component of intangible capital stock, in (20) we cumulate historical
R&D expenses using a depreciation rate of10%. While our R&D depreciation rate is
somewhat justified by the amortizable life of R&D capital in industries such as drugs,
this number is still ad-hoc. To address this issue we experiment with depreciation rates
ranging from 0% to 20%.

We find that our main results are robust to using these alternative measures for the capi-
talized and expensed components of intangible capital. These results are not reported in
here but are available upon request.

A common specification assumption across our econometric panel data models is their
linearity in the explanatory variables. This assumption isnot necessarily consistent with
the investment dynamics in many models of the firm, includingour model in Section II.
For instance, in our model, optimal investment in equation (11) depends on the marginal
q in a very non-linear fashion. In our econometric specification we use Tobin’s Q as a
proxy for marginalq, and we assume that Tobin’s Q affects linearly corporate investment
or employment. To test for the possibility that the interaction between marginalq and
corporate investment/employment is non-linear we replaceTobin’s Q with two variables
that are nonlinear in Tobin’s Q, namely the square root of Tobin’s Q and the inverse of
the square-root of Tobin’s Q. We have also considered other power coefficients either
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above or below 1. In all cases, we obtain that even when we account for a potentially
non-linear relationship between investment/employment and Tobin’s Q, the relationship
between corporate investment/employment and cash flow uncertainty is still negative and
strongly significant.

In the process of constructing our measure of uncertaintyσit we typically exclude outlier
observations (bottom 1% or top 99%). It is possible that these observations are themselves
informative to some degree. To address this issue we construct a rank-based measure of
cash flow uncertainty and re-run the tests using this new measure instead ofσit. We find
that the results do not change significantly.

Finally, our results are robust to different sample periods. In particular, the negative rela-
tionships between corporate investment /employment and cash flow uncertainty is present
in the sample period 1987-1999 as well as 2000-2011. These results are not reported in
the paper but are available upon request.

VII. Discussion and Conclusions

An important stylized fact of the U.S. aggregate corporate activity is that corporate in-
vestment declines rapidly in the period leading to an economic recession, but rebounds
equally rapidly in the period following a recession. For instance, Figure 3 shows that cor-
porate investment reached pre-recession levels within 2-3years following the recessions
of 1991 and 2001.

However, the late financial crisis of 2007-2008 challenged this stylized empirical fact,
as corporate investment post-recession grew painfully slow and failed to rebound to pre-
recession levels. This observation has puzzled economist and policy makers alike because
it is not immediately clear what causes the delay in corporate investment. For instance, a
typical bottleneck known to preclude firms from pursuing growth opportunities is access
to capital. However, in the aftermath of the 2008 financial crisis, the efforts of policy
makers to resuscitate the credit channel failed to jump start corporate investment. Kahle
and Stulz (2010) show that post-recession firms do not behaveas if they face higher cost
of capital. Quite the opposite in fact, as many firms hold on tosignificant amounts of cash
on their balance sheet. This begs the obvious question: If firms face relatively unchanged
or even lower costs of capital, why do we see so little corporate investment?

In this paper we argue that firms could chose to forego investment opportunities if firms
assign larger conditional variances to future cash flows and, as a result, the marginal q of
their investment opportunities declines.

Our argument is rooted in a theoretical framework, but crystalized by the empirical tests
on the U.S. corporate date.

We construct a measure of cash flow uncertainty and show that this measure is strongly
negatively related to corporate investment in tangible andintangible assets as well as
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corporate investment. Furthermore, the impact of the cash flow uncertainty on corporate
investment and employment activity is significantly stronger during the post-crisis period
of 2008-2011 than during the pre-crisis period of 2004-2007leading up to the crisis.

These findings have significant policy implications. To wit,if policy makers would like
corporations to increase their investment activity, they should focus on policies that de-
crease corporate cash flow uncertainty. Specifically, to theextent corporations are uncer-
tain about the implementation and the implementation-timeline of the health reform act,
and the impact of this act on their costs of hiring and retaining employees - a clarification
of the implementation and the implementation-timeline of the health reform act would
encourage corporations to invest more and hire more employees. Similarly, to the extent
corporations are uncertain about the implementation and the implementation-timeline of
the environmental cap-and-trade reform and corporate tax reforms - a clarification of the
implementation and the implementation-timeline of these environmental and tax reforms
would encourage corporations to invest more and hire more employees.

22



VIII. Appendix

Substituting the optimal demand for labor and the wages backinto the definition of firm
cash flows we obtain

πt = α
1− τ

1− α
w

1+θ
θ

t + ρkt. (21)

Writing this equation fort + 1 and using the optimal investment rule and the capital
dynamics gives the dynamics of firm cash flows in the text, where the functionH is
defined as follows

H(wt, pt) =

[

ρ
θ

θ + 1
+ α

1− τ

1− α

]

w
θ

1+θ

t − ρ(1− τ)(1 − α)−
1

αwν
t p

− 1

α
t . (22)

To obtain the dynamics of the shadow cost of capital,qt, we first notice that one can obtain
an equivalent way of characterizing the first order condition of the investment decision
by substituting directly the capital dynamic equation in the investors/consumers utility
function and then taking the first derivative with respect toxt. This yields

u1(ct, l
S
t ) = βEt

[

v′(πt+1)
∂πt+1

∂xt

]

, (23)

wherev is the indirect utility of the investors/consumers. We now substitute in this equa-
tion the Envelope condition

v′(πt)
∂πt
∂kt

=
∂πt
∂kt

{qt − (1− δ)} , (24)

after noticing that∂πt+1

∂kt+1
= ∂πt+1

∂xt
and obtain the dynamics ofqt in the text, where the

functionG is defined as follows

G(wt+1, pt+1, ǫt+1) = (1− τ)α(1− α)
1−α
α [Apt+1]

1

αw
1− 1

α

t+1 + ρ− (1− δ)− ǫt+1. (25)
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Figure 1: Cash flow uncertainty measure: For each firm we estimate the cash flow un-
certainty measureσit as described in equation (17). This measure is the product ofa
time-invariant firm-specific component,

√
ηi, and a firm-independent time-varying com-

ponent,
√
V IXt. The vertical bars in the plot show the distribution (5%, 25%, 75%, and

95% percentiles) of the firm-specific component over time. The dotted line between the 25
and 75-percentiles is the cross-sectional average of thesefirm-specific components. The
continuous line shows the time-varying component,

√
V IX t, divided by 100. Finally, the

dashed line shows the cross-sectional average ofσit (the product of the cross-sectional
average of the firm-specific component and the time-varying component

√
V IX t).
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Figure 2: Stock of intangible capital: This figure plots the ratio of cross-sectional median
of intangible capital stock and cross-sectional median of tangible capital stock. The stock
of capitalized intangible capital is measured as book assets minus current assets, minus
net property, plant and equipment. The stock of capitalized+expensed intangible capital
is measured as book assets minus current assets, minus net property, plant and equipment,
and plus the sum of current and past R&D expenses,

∑t
s=t−T (1 − 10%)t−sR&Ds, ad-

justed for a 10% annual depreciation. The stock of tangible capital is measured as net
plant, property and equipment.
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Figure 3: Corporate investment and employment: The plot shows the cross-sectional av-
erages of employment change,Empit, corporate investment in tangible assets,Tangit,
and corporate investment in intangible assets,Intanit, over time. All time-series are
normalized by their time-series median levels.
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Sample statistics (1987-2011)

Statistic Tangi(t+1) Intani(t+1) Empi(t+1) gGDP
t σit MA it/BAit CFit/Ki(t−1) Cait/BAit BDit/BAit

Mean 0.2242 0.1043 0.0506 0.0000 0.0409 1.6339 0.5552 0.9505 0.1991

Median 0.1769 0.0791 0.0170 0.0269 0.0309 1.2948 0.3172 0.1870 0.1807

St dev 0.1737 0.2941 0.2094 0.1177 0.0397 1.1079 1.0457 2.1294 0.1637

Min -0.3561 -0.9999 -0.9998 -0.6206 0.0002 0.2146 -50.2491 0.0000 0.0000

1% 0.0062 -0.7604 -0.4408 -0.5705 0.0020 0.6295 -0.7426 0.0005 0.0000

25% 0.1029 -0.0341 -0.0380 0.0165 0.0170 1.0528 0.1455 0.0429 0.0545

75% 0.2920 0.2405 0.1020 0.0407 0.0515 1.8115 0.6550 0.80720.3058

99% 0.8437 0.9111 0.8958 0.0889 0.2146 6.1641 4.7248 11.6453 0.6621

Max 0.9983 0.9999 1.4892 0.4159 0.6547 24.9554 9.9999 19.9683 0.9510

Sample correlation coefficients (1987-2011)

Variable Tangi(t+1) Intani(t+1) Empi(t+1) gGDP
t σit MA it/BAit CFit/Ki(t−1) Cait/BAit BDit/BAit

Tangi(t+1) 1.0000

Intani(t+1) 0.1468 1.0000

Empi(t+1) 0.2937 0.2480 1.0000

gGDP
t 0.1169 0.0559 0.0797 1.0000

σit 0.1257 -0.0023 -0.0064 -0.0034 1.0000

MA it/BAit 0.2921 0.1656 0.1665 0.0734 0.2093 1.0000

CFit/Ki(t−1) 0.3569 0.1126 0.1226 0.0296 0.1314 0.3253 1.0000

Cait/BAit 0.3000 0.0962 0.0738 0.0208 0.1091 0.2195 0.5689 1.0000

BDit/BAit -0.2867 -0.1420 -0.0829 0.0218 -0.1780 -0.2703 -0.2725 -0.2993 1.0000

Table I: This table reports sample statistics and correlation coefficients between variables used in our empirical analysis.Tangi(t+1)

is investment in tangible assets and is measured as the ratioof capital expenditures at timet+1 to capital stock at timet. Intani(t+1)

is investment in intangible assets and is measured as the ratio of the change in the stock of intangible capital betweent andt+ 1 to
the stock of intangible capital at timet. The construction of the stock of intangible capital is described in Section IV.A.Empi(t+1)

is employment change is measured as the ratio of the change inthe number of employees betweent and t + 1 to the number of
employees at timet. gGDP

t is the annual real GDP growth,σit is our measure of cash flow uncertainty, MAit/BAit is the ratio of
market assets to book assets, Cait/BAit is the ratio of cash to book assets, CFit/Ki(t−1) is the ratio of cash flows to capital stock, and
BDit/BAit is the ratio of book debt to book assets.
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Dependent variable:Tangi(t+1) = Investment in tangible assets betweent andt+ 1

Sample period: 1987-2011 using all COMPUSTAT firms

Independent
variables I II III IV V VI

Tangit - - 0.258∗∗∗ 0.266∗∗∗ 0.263∗∗∗ 0.259∗

- - (16.83) (17.24) (17.21) (2.54)

gGDP
t 0.676∗∗∗ 0.211∗∗ 0.547∗∗∗ 0.235∗ 0.529∗∗∗ 0.271∗

(10.90) (2.83) (9.87) (2.10) (9.63) (2.40)

σit -0.927∗∗∗ -0.587∗∗ -0.880∗∗∗ -0.813∗∗ -0.740∗∗∗ -0.540∗

(-6.11) (-3.23) (-5.61) (-2.82) (-5.59) (-2.51)

MA it/BAit 0.032∗∗∗ 0.031∗∗∗ 0.027∗∗∗ 0.028∗∗∗ 0.029∗∗∗ 0.029
(8.00) (7.63) (5.36) (5.15) (5.83) (1.48)

CFit/Ki(t−1) 0.034∗∗∗ 0.032∗∗∗ 0.023∗∗∗ 0.026∗∗∗ 0.025∗∗∗ 0.028∗∗∗

(10.37) (10.12) (3.92) (4.10) (3.97) (4.27)

Cait/BAit 0.007∗∗∗ 0.009∗∗∗ 0.009∗∗∗ 0.011∗∗∗ 0.010∗∗∗ 0.011∗∗

(6.90) (8.45) (3.40) (3.60) (3.52) (2.82)

BDit/BAit -0.165∗∗∗ -0.171∗∗∗ -0.135∗∗∗ -0.111∗∗ -0.140∗∗∗ -0.112
(-12.47) (-12.83) (-3.83) (-2.90) (-5.59) (-0.31)

Sargan test of overidentifying moment restrictions

Test - - χ2(1102) χ2(887) χ2(1048) χ2(905)
Value - - 1222.6∗∗ 990.8∗∗ 1167.0∗∗ 1004.9∗∗

Tests of joint significance of independent variables

Test F(6, 59) F(28, 59) χ2(7) χ2(29) χ2(7) χ2(29)
Value 103.0∗∗∗ 95.5∗∗∗ 965.2∗∗∗ 1202.2∗∗∗ 1009.4∗∗∗ 1097.5∗∗∗

Time dummies No Yes No Yes No Yes
No. Obs. 25120 25120 21402 21402 21402 21402
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table II: This table reports the relationship betweeninvestment in tangible assets,
Tangi(t+1), measured as the ratio of capital expenditures betweent and t + 1 to capi-
tal stock at timet, and the cash flow uncertainty measure,σit. Columns I and II report
the results from panel-data regressions, with or w/o time-fixed effects. Column III and IV
report the results from dynamic panel-data models, with or w/o time dummies, and as-
sume thatσit is exogenous while the rest of the variables are endogenous.Column V and
VI report the results from dynamic panel-data models, with or w/o time dummies, and
assume that all variables, includingσit, are endogenous. All specifications include the
following additional explanatory variables:gGDP

t , MA it/BAit, Cait/BAit, CFit/Ki(t−1),
and BDit/BAit. These variables are defined in Table I. In addition, all specifications
include firm-fixed effects, and errors are clustered by industry. Reported coefficients are
estimated via GMM using the method in Arellano and Bond (1991). For all columns,
robust t-statistics are reported in parentheses.
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Dependent variable:Intani(t+1) = Investment in intangible assets betweent andt+ 1

Sample period: 1987-2011 using all COMPUSTAT firms

Independent
variables I II III IV V VI

Intanit - - 0.075∗∗∗ 0.080∗∗ 0.077∗∗∗ 0.078∗∗∗

- - (5.13) (5.30) (5.31) (5.26)

gGDP
t 0.557∗∗∗ -0.237 0.264 -0.449 0.301∗ -0.627

(4.25) (-1.66) (1.76) (-1.18) (1.98) (-1.61)

σit -1.268∗∗∗ -1.031∗ -1.165∗∗ -1.625∗∗ -1.141∗∗ -1.047∗

(-4.92) (-2.53) (-2.87) (-2.65) (-2.97) (-2.04)

MA it/BAit 0.028∗∗∗ 0.028∗∗∗ 0.024∗ 0.020∗ 0.025∗ 0.019
(5.04) (4.82) (2.39) (1.96) (2.53) (1.84)

CFit/Ki(t−1) 0.012∗∗ 0.011∗∗ -0.032∗ -0.006 -0.034∗ 0.007
(2.90) (3.14) (-2.13) (-0.35) (-2.19) (0.38)

Cait/BAit 0.003 0.007∗∗∗ -0.003 -0.003 -0.000 0.006
(1.81) (4.79) (-0.28) (-0.31) (-0.31) (0.52)

BDit/BAit -0.175∗∗∗ -0.192∗∗∗ 0.035 -0.001 0.057 -0.019
(-6.01) (-6.97) (0.30) (-0.01) (0.51) (-0.13)

Sargan test of overidentifying moment restrictions

Test - - χ2(534) χ2(463) χ2(522) χ2(428)
Value - - 593.8∗ 521.5∗ 581.9∗ 478.6∗

Test of joint significance of independent variables

Test F(6,59) F(27,59) χ2(7) χ2(26) χ2(7) χ2(26)
Value 33.18∗∗∗ 40.28∗∗∗ 61.63∗∗∗ 120.56∗∗∗ 68.2∗∗∗ 135.22∗∗∗

Time dummies No Yes No Yes No Yes
No. Obs. 19348 19348 14069 14069 14069 14069
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table III: This table reports the relationship betweeninvestment in intangible assets,
Intani(t+1), measured as the ratio of the change in the stock of intangible capital between
t and t + 1 to the stock of intangible capital at timet, and the cash flow uncertainty
measure,σit. Columns I and II report the results from panel-data regressions, with or
w/o time-fixed effects. Column III and IV report the results from dynamic panel-data
models, with or w/o time dummies, and assume thatσit is exogenous while the rest of
the variables are endogenous. Column V and VI report the results from dynamic panel-
data models, with or w/o time dummies, and assume that all variables, includingσit,
are endogenous. All specifications include the following additional explanatory variables:
gGDP
t , MA it/BAit, Cait/BAit, CFit/Ki(t−1), and BDit/BAit. These variables are defined

in Table I. In addition, all specifications include firm-fixedeffects, and errors are clustered
by industry. Reported coefficients are estimated via GMM using the method in Arellano
and Bond (1991). For all columns, robust t-statistics are reported in parentheses.
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Dependent variable:Empi(t+1) = Growth in number of employees betweent andt+ 1

Sample period: 1987-2011 using all COMPUSTAT firms

Independent
variables I II III IV V VI

Empit - - 0.076∗∗∗ 0.072∗∗∗ 0.074∗∗∗ 0.075∗∗∗

- - (5.31) (5.11) (5.16) (5.29)

gGDP
t 0.713∗∗∗ -0.029 0.739∗∗∗ -0.119 0.839∗∗∗ -0.156

(8.65) (-0.23) (7.49) (-0.51) (8.71) (-0.70)

σit -1.201∗∗∗ -0.967∗∗ -1.171∗∗∗ -0.738∗ -0.994∗∗∗ -0.614∗

(-5.61) (-3.33) (-5.33) (-2.29) (-4.90) (-2.48)

MA it/BAit 0.028∗∗∗ 0.028∗∗∗ 0.028∗∗∗ 0.005 0.024∗∗∗ 0.006
(6.95) (6.93) (3.90) (0.23) (3.90) (0.96)

CFit/Ki(t−1) 0.016∗∗∗ 0.016∗∗∗ -0.007 -0.000 -0.008 -0.009
(4.67) (4.58) (-0.76) (-0.07) (-0.89) (-1.11)

Cait/BAit 0.002 0.004∗ -0.004 0.004 -0.005 0.002
(1.09) (2.24) (-0.84) (0.69) (-0.96) (0.38)

BDit/BAit -0.147∗∗∗ -0.153∗∗∗ -0.000 -0.112 -0.023 -0.134
(-6.62) (-7.29) (-0.01) (-0.51) (-0.32) (-1.76)

Sargan test of overidentifying moment restrictions

Test - - χ2(723) χ2(601) χ2(848) χ2(611)
Value - - 820.8∗∗ 659.9∗ 966.1∗∗ 670.6∗

Tests of joint significance of independent variables

Test F(6,59) F(27,59) χ2(7) χ2(28) χ2(7) χ2(28)
Value 46.94∗∗∗ 48.15∗∗∗ 270.90∗∗∗ 424.45∗∗∗ 272.9∗∗∗ 431.9∗∗∗

Time dummies No Yes No Yes No Yes
No. Obs. 21828 21828 18006 18006 18006 18006
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table IV: This table reports the relationship betweenemployment change, Empi(t+1),
measured as the ratio of the change in the number of employeesbetweent andt+1 to the
number of employees at timet, and the cash flow uncertainty measure,σit. Columns I and
II report the results from panel-data regressions, with or w/o time-fixed effects. Column
III and IV report the results from dynamic panel-data models, with or w/o time dummies,
and assume thatσit is exogenous while the rest of the variables are endogenous.Column
V and VI report the results from dynamic panel-data models, with or w/o time dummies,
and assume that all variables, includingσit, are endogenous. All specifications include the
following additional explanatory variables:gGDP

t , MA it/BAit, Cait/BAit, CFit/Ki(t−1),
and BDit/BAit. These variables are defined in Table I. In addition, all specifications
include firm-fixed effects, and errors are clustered by industry. Reported coefficients are
estimated via GMM using the method in Arellano and Bond (1991). For all columns,
robust t-statistics are reported in parentheses.
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Dependent variablexi(t+1)

Tangi(t+1) Intani(t+1) Empi(t+1)

Model: (I) (II) (III) (I) (II) (III) (I) (II) (III)

gGDP
t 0.431∗∗∗ 0.307∗∗ 0.334∗∗∗ -0.049 -0.539 -0.714∗ 0.552∗∗∗ 0.453∗ 0.453∗∗

(5.46) (2.96) (3.24) (-0.22) (-1.72) (-2.18) (3.61) (2.54) (2.60)

σ̄it ∗ 1{08−11} -0.050∗∗∗ -0.056∗∗∗ -0.057∗∗∗ -0.160∗∗∗ -0.156∗∗∗ -0.161∗∗∗ -0.090∗∗∗ -0.103∗∗∗ -0.099∗∗∗

(-3.43) (-3.98) (-4.29) (-4.81) (-4.00) (-3.99) (-4.53) (-5.04) (-4.93)

σ̄it ∗ 1{04−07} -0.038∗∗ -0.043∗∗∗ -0.049∗∗∗ -0.135∗∗∗ -0.126∗∗∗ -0.144∗∗∗ -0.081∗∗∗ -0.087∗∗∗ -0.083∗∗∗

(-2.71) (-3.24) (-4.04) (-3.81) (-3.66) (-3.88) (-3.74) (-4.60) (-4.36)

MA it/BAit 0.040∗∗∗ 0.025 0.038∗∗ 0.038∗ 0.077∗ 0.105∗∗∗ 0.035∗∗∗ 0.049∗∗ 0.049∗∗

(6.86) (1.76) (2.99) (2.26) (2.29) (3.23) (4.58) (2.89) (2.83)

CFit/Ki(t−1) 0.018∗∗∗ 0.001 0.000 0.000 -0.035 -0.017 0.005 -0.014 -0.015
(5.61) (0.16) (0.09) (0.06) (-1.84) (-0.78) (1.09) (-1.80) (-1.91)

Cait/BAit 0.013∗∗∗ 0.021∗∗∗ 0.019∗∗ 0.006 0.010 0.016 0.003 0.001 0.002
(7.17) (3.32) (3.02) (1.84) (0.60) (0.88) (1.49) (0.21) (0.37)

BDit/BAit -0.146∗∗∗ -0.415∗∗∗ -0.363∗∗ -0.322∗∗∗ -0.016 0.152 -0.126∗ -0.229 -0.234
(-4.50) (-3.19) (-2.88) (-4.21) (-0.05) (0.45) (-2.33) (-1.29) (-1.54)

xit - 0.240∗∗∗ 0.246∗∗∗ - 0.005 0.004 - -0.013 -0.015
- (7.10) (7.19) - (0.18) (0.11) - (-0.42) (-0.46)

Tests of whether the coefficients ofσit ∗ 1{08−11} andσit ∗ 1{04−07} are equal

Test F(1,58) χ2(1) χ2(1) F(1,58) χ2(1) χ2(1) F(1,58) χ2(1) χ2(1)
Value 16.19∗∗∗ 7.73∗∗ 3.08 0.85 2.93 1.42 2.14 6.86∗∗ 7.01∗∗

Sargan test of overidentifying moment restrictions

Test - χ2(160) χ2(167) - χ2(150) χ2(135) - χ2(230) χ2(238)
Value - 195.3∗ 205.3∗ - 172.4 157.3 - 301.1∗∗∗ 309.9∗∗∗

Tests of joint significance of independent variables

Test F(7,58) χ2(8) χ2(8) F(7,58) χ2(8) χ2(8) F(7,58) χ2(8) χ2(8)
Value 87.58∗∗∗ 397.37∗∗∗ 354.2∗∗∗ 24.99∗∗∗ 37.79∗∗∗ 44.08∗∗∗ 31.08∗∗∗ 149.57∗∗∗ 143.2∗∗∗

No. Obs. 7378 5588 5588 4675 3052 3052 5698 4097 4097
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table V: This table reports the relationship between investment,xi(t+1), and the cash flow uncertainty measure,σit around the
financial crisis of 2007. Columns I, II, and III for each type of investment report the results from the panel regression model, the
dynamic panel model with exogenousσit, and the dynamic panel data model with endogenousσit, respectively. We focus on the
subsamples 2004-2007 and 2008-2011 around the crisis.σit is replaced by two variables̄σit1{04−07} and σ̄it1{08−11} which are
each normalized to have unit variance over the corresponding subsamples. The rest of the variables are defined as in TableI. The
estimation is performed in the same manner as described in Tables II- IV.
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Figure 4: Cash flow uncertainty measure: For each firm we estimate the cash flow un-
certainty measureσBBD

it as described in equation (17). This measure is the product ofa
time-invariant firm-specific component,

√
ηi, and a firm-independent time-varying com-

ponent,
√
BBDt, whereBBDt is the policy uncertainty index of Baker, Bloom and Davis

(2011). The vertical bars in the plot show the distribution (5%, 25%, 75%, and 95% per-
centiles) of the firm-specific component over time. The dotted line between the 25 and
75-percentiles is the cross-sectional average of these firm-specific components. The con-
tinuous line shows the time-varying component,

√
BBDt, divided by 100. Finally, the

dashed line shows the cross-sectional average ofσit (the product of the cross-sectional
average of the firm-specific component and the time-varying component

√
BBDt).
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Independent Dependent variablexi(t+1)

variables Tangi(t+1) Intani(t+1) Empi(t+1)

gGDP
t 0.608∗∗∗ 0.412∗∗∗ 0.121 0.029 0.319∗∗∗ -0.255

(11.53) (4.08) (0.91) (0.11) (3.97) (-1.59)

σBBD
it -0.304∗∗∗ -0.191∗ -0.302∗ -0.285∗ -0.475∗∗∗ -0.493∗∗∗

(-4.26) (-2.06) (-2.21) (-2.03) (-3.84) (-3.34)

MA it/BAit 0.022∗∗∗ 0.019∗∗∗ 0.020∗∗ 0.011 0.042∗∗∗ 0.027∗∗∗

(5.02) (4.27) (2.84) (1.89) (7.17) (6.75)

CFit/Ki(t−1) 0.010∗∗∗ 0.009∗∗ 0.004 0.002 0.007∗ 0.004
(4.03) (3.30) (0.70) (0.62) (2.14) (1.72)

Cait/BAit 0.016∗∗∗ 0.015∗∗∗ 0.004 0.014∗∗∗ 0.008∗ 0.011∗∗∗

(6.32) (5.52) (0.83) (3.97) (2.44) (3.79)

BDit/BAit -0.170∗∗∗ -0.112∗∗ 0.162 0.018 0.037 -0.083
(-4.87) (-3.04) (1.85) (0.19) (0.60) (-1.49)

xit 0.249∗∗∗ 0.250∗∗∗ 0.071∗∗∗ 0.052∗∗∗ 0.029∗ 0.011
(19.76) (19.55) (5.29) (4.13) (2.28) (0.88)

Sargan test of overidentifying moment restrictions

Test χ2(1102) χ2(832) χ2(534) χ2(1129) χ2(723) χ2(1129)
Value 1268.7∗∗∗ 948.8∗∗ 694.9∗∗∗ 1258.9∗∗ 939∗∗∗ 1235.7∗

Tests of joint significance of independent variables

Test χ2(7) χ2(29) χ2(7) χ2(25) χ2(7) χ2(28)
Value 1410.7∗∗∗ 1727.3∗∗∗ 73.5∗∗∗ 185.4∗∗∗ 276.6∗∗∗ 603.8∗∗∗

Time dummies No Yes No Yes No Yes
No. Obs. 35207 35207 21689 21689 24539 24539
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table VI: This table reports the relationship between investment,xi(t+1), and the alter-
native cash flow uncertainty measure,σBBD

it . This measure of cash flow uncertainty is
constructed using the policy uncertainty index of Baker, Bloom and Davis (2011). For
each type of investment, columns ’(I)’ and ’(II)’ report theresults from a dynamic panel
data model with or w/o time-fixed effects, whereσBBD

it is assumed exogenous while
the rest of the variables are assumed endogenous. All specifications include the follow-
ing additional explanatory variables:gGDP

t , MA it/BAit, Cait/BAit, CFit/Ki(t−1), and
BDit/BAit. These variables are defined in Table I. In addition, all specifications include
firm-fixed effects, and errors are clustered by industry. Reported coefficients are esti-
mated via GMM using the method in Arellano and Bond (1991). For all columns, robust
t-statistics are reported in parentheses.
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xi(t+1)

Year Tangi(t+1) Intani(t+1) Empi(t+1) Empi(t+1)(Million Jobs)

Panel A: Change inxi(t+1) whenσit changes

2009 0% 0% 0% 0
2005 1.4% 1.86% 1.87% 2.43
2000 0.35% 0.46% 0.47% 0.61
1995 1.37% 1.81% 1.82% 2.37
1990 0.53% 0.70% 0.71% 0.92

Panel B: Change inxi(t+1) whenσBBD
it changes

2009 0% 0% 0% 0
2005 1.33% 1.32% 2.07% 2.69
2000 1.33% 1.32% 2.07% 2.69
1995 1.28% 1.27% 2.01% 2.61
1990 0.67% 0.66% 1.05% 1.36

Table VII: This table reports the changes in the average investment and employment
measures as average uncertainty changes from the level in 2009 to the levels in one of the
following comparison years: 2005, 2000, 1995, and 1990. These estimates are computed
as product between the coefficient in front of the cash flow uncertainty measure - column
III in Tables II- IV and columns 1, 3, and 5 in Table VI - and the change in the average
cash flow uncertainty between the levels in 2009 and the levelin one of the comparison
years, under the assumption that the distribution of firm-specific coefficients of 2009 re-
mains unchanged for the comparison year. Panel A usesσit as a measure of cash flow
uncertainty, while Panel B usesσBBD

it . This latter measure is based on Baker, Bloom and
Davis(2011)’s policy uncertainty index.
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