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Abstract

We study how firms adjust their financial positions around the times when they undertake

lumpy adjustments in capital or employment. Using U.S. firm level data, we document system-

atic patterns of cash and debt financing around lumpy adjustment, remarkably similar across

capital and employment. Firm-specific fundamentals reflected in Tobin’s Q, profitability and

productivity are leading indicators of lumpy adjustment. Cash and debt capacity are actively

manipulated, and contribute significantly quantitatively, to increase financial resources in an-

ticipation of the expansion of firm capacity. Lumpy contractions in productive capacity follow

years where firms reduce cash balances and hold above average levels of debt. During and after

contractions, firms rebuild cash and reduce debt growth significantly in a concerted effort to

restore financial resources by adjusting their productive operations.

Keywords: Lumpy Adjustment, Firm Capital and Employment Dynamics, Leverage, Debt, Cash.
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Introduction

respond to business conditions by adjusting their operations. This adjustment is not continuou

often lumpy. A rich literature (see for example Cooper and Haltiwanger (1993), Cooper et a

), Caballero and Engel (1999), Caballero et al. (1997)) has documented empirically the micr

tment frictions that lead to lumpiness. More recently, Gourio and Kashyap (2007), Bachman

ayer (2014), Bachmann et al. (2013), Cooper et al. (2015), Winberry (2021) have emphasize

the view that lumpiness matters for aggregate dynamics. However, little is known about th

of finance margins that firms optimally choose when adjusting their operations in a lump

n. Our paper seeks to fill this gap. Specifically, we seek to understand the patterns of financi

es in cash, debt and equity that are relevant in financing lumpy adjustment.

e use annual firm-level data from the U.S. Compustat to analyze the dynamics of finance margin

, during, and after lumpy adjustments in capital and employment. The flexible econometr

dology we employ enables to trace out dynamic responses in a rich set of firm specific variable

5-year window centered on a lumpy adjustment year. Specifically, it allows us to identif

ingful dynamic patterns of adjustment in investment and employment rates, productivity an

ability indicators and finance margins at the same time. Our identification strategy rests on tw

. First, we compare the identified dynamics to the behavior of the same group of firms durin

al" years outside the adjustment window. Second, and more importantly, we compare th

fied dynamics to the dynamics estimated in a carefully constructed control group that has no

taken lumpy adjustment. We provide evidence that the dynamics in the group that undergoe

adjustment are significantly different to those in the group that does not. Lumpy adjustmen

ital and employment correspond to approximately 20% of firm histories in our sample an

typically last for more than a year. We observe both positive and negative adjustments an

appropriate thresholds in investment rate, dis-investment rate, positive (negative) employmen

h rates to define an episode as lumpy.1

e define an investment spike when the investment rate exceeds 35%, a disinvestment spike when net investme

below 8%, positive and negative lumpy employment, when employment growth is above 15% and less than -7

1
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e illustrate the methodology by means of an example: a lumpy capital expansion undertake

hlitz Brewing company in 1974. This example illustrates how this company used their financi

ces to finance a large expansion in the capital stock. Figure 1 displays the investment rat

nd debt in a five-year window surrounding this expansion in operating capacity. We observ

capital adjustment is substantial and takes time to complete. The level of cash is alread

ed in 1972 compared to "other", which captures the average behavior during "normal" year

outside the five-year lumpy adjustment window. Cash is then de-cumulated significantly a

djustment unfolds and drops below the average level. Relative to normal years, the level o

is low in 1973 and then rises significantly in the following two years. These dynamic pattern

out to be very robust qualitatively in our sample of Compustat firms. In order to motivat

pirical methodology and help sharpen its inference we employ a stylized model that links re

nancial decisions in fixed investment, cash balances and costly external finance. We simulat

odel and compute impulse response functions, discuss the dynamic patterns predicted by th

l and compare them qualitatively with the empirical patterns we estimate from the data.
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re 1: Behavior of investment rate, cash and debt around a lumpy capital adjustment episode for
itz Brewing. Lumpy capital expansion occurs in year 1974. other is the average value of the
ective variable outside the 5-year adjustment window centered on 1974.

r empirical analysis brings to light several new facts that connect lumpy adjustment wit

tively. Bai et al. (2022) also provide evidence for investment lumpiness in Compustat data.

2
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ic patterns in finance margins and in profitability and productivity indicators. We documen

rms anticipate the incipient lumpy adjustment and prepare to finance it a year in advanc

specific fundamental indicators–captured by Tobin’s Q, total factor productivity, and earning

et ratio–rise significantly one year ahead of lumpy expansions in capital or employment an

n elevated in the years subsequent to the expansion. These innovations in fundamental indica

re consistent with the notion that firms receive news about profitable investment opportunitie

eek to capitalize on them by expanding capacity.2 Firms respond to the predictability of th

tment by building up cash balances while simultaneously reducing leverage. Then, during th

sion, associated expenses are covered by drawing down cash balances and increasing debt, thu

g up leverage. Interestingly, leverage continues to rise significantly for at least two years afte

mpy expansion was initiated. The joint movements of cash, debt and leverage suggest tha

actively create debt capacity in order to use it later as the expansion of assets unfolds. Th

ics of cash balances suggest the latter play a complementary role to the creation of debt capa

portantly, the identified dynamics described above are significantly different to the dynamic

ated for the control group of firms that have not undertaken a lumpy expansion. Our finding

ore provide strong evidence that both cash and unused debt capacity are actively manipulate

the ensuing expansion of productive assets.

e dynamics of cash balances and debt for lumpy expansions described above, are mirrored fo

contractions. Firms observe worse fundamentals the year before the contraction in capital o

yment. At the same time, they experience reductions of cash balances, together with highe

average debt growth. During and after the contraction, firms rebuild cash and reduce deb

h significantly. However, relative to lumpy expansions these dynamics are more protracted an

r example, firms may experience consecutive positive sales (cash flow) shocks which constitutes news abou

opportunities. In the presence of adjustment costs and costly external finance as in the model described

2, firms may not immediately adjust in response to these favourable news, and this makes them more likely

in the future when a high enough cash flow shock increases the productivity of capital to justify the adjustme

hus, firms anticipate – in a probabilistic sense – that they will adjust and optimally prepare for the very like

ion in capacity. In a recent contribution, Hou et al. (2020) emphasize the importance of taking into accou

ed investment growth opportunities.

3
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st it takes time to restore a more healthy level of financial resources. The dynamic interactio

en finance margins and productive assets surrounding lumpy contraction episodes is consisten

rms acting to restore financial resources by adjusting their productive operations. Again, thes

fied dynamics are significantly different to the dynamics estimated for the control group of firm

ave not undertaken a lumpy contraction. We further document that for the vast majority o

equity issuance is not a major source of finance associated with lumpy adjustment, and

as some importance for the very large firms in the Compustat universe. Interestingly, we sho

he dynamic patterns for debt and cash described above are qualitatively robust even afte

tioning on firm size.

addition to the dynamics, which are silent on the quantitative relevance of different margin

dertake an exercise to establish the relative importance of the latter. Quantitatively, ou

gs suggest the majority of firms uses either cash or debt as the main finance margin durin

adjustments. Cash accumulation or debt reduction are the dominant margins in almost 50%

sample of lumpy adjustments in the preparation year across the firm size distribution. Deb

ulation is the dominant margin in the year of the adjustment for very large firms in over 50%

sample, and it is also the dominant margin in approximately 40% of the sample for smalle

Cash decumulation in the year of the adjustment is the second most dominant margin fo

r firms, while equity reductions is the second most dominant margin for very large firms bu

very minor role for the group of smaller firms.

r paper is related to several strands of literature. First, a strand on corporate liquidity man

nt in the presence of financing constraints (see the survey by Almeida et al. (2014)).3 Ou

gs on the dynamics of cash balances and leverage during lumpy adjustment suggest that cas

otivated by the large increase in cash balances for U.S. corporations (see Bates et al. (2009)), theory an

cal work studies the economic mechanisms that leads corporations to save or dissave. Bacchetta et al. (201

size firms’ holding liquid assets in order to facilitate their ability to pay the wage bill. Riddick and White

emphasize the trade-offs between interest income taxation and the cost of external finance that determin

l savings. Bolton et al. (2013) demonstrate theoretically that improved external financing conditions low

tionary demand for cash buffers, which in turn can incentivize cash rich firms to use cash for share repurchas

hare prices are high.

4
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verage interact in a meaningful way. Cash build-up and leverage reductions go hand in han

g the preparation phase of an expansionary adjustment. This pattern indicates that firms d

refer a rapid build-up in debt alone to finance an expansion. Cash plays a crucial role in r

g unused debt capacity and the joint dynamics are consistent with a strong value attached t

ial flexibility, i.e. the desire to have access to financial markets at a low cost.4 The role of cas

ces is explored in the lumpy investment models of Riddick and Whited (2009) and Tsoukala

(2017). These studies emphasize the value of retained earnings (savings) for firms that fac

external finance. Bayer (2006) emphasizes the complementary role of finance and productivit

ving the timing of lumpy investment decisions. Our findings on the concurrent and anticipa

ise of productivity and profitability indicators and finance margins is consistent with the mai

of Bayer (2006)’s analysis. The study by DeAngelo et al. (2011) is related to ours. It examine

nancing of investment spikes as underlying cause for changes in leverage. Key differences ar

ur study examines all types of lumpy adjustment in capital or labor both expansionary an

ctionary ones. In addition, the methodologies we use are distinct from theirs.

cond, a strand of literature that emphasizes the importance of financing frictions for unde

ing aggregate patterns–and cross sectional differences–in debt and equity financing over th

ess cycle. Jermann and Quadrini (2012), Covas and Den Haan (2011) and Begenau and Sa

(2019) document the financial cycles of debt and equity and emphasize the cross section

nces (small vs large firms) in the mix of debt and equity that suggest arise from differences i

al finance costs. Eisfeldt and Muir (2016) study the joint dynamics of liquidity and extern

e and provide an estimate for the aggregate cost of external finance. Our contribution relativ

studies above is the focus on firm level dynamics–beyond the aggregate patterns. We establish

firm level, the nature of adjustment that is driving the preparatory role of debt and cash an

ght the predominant role of the latter, especially for small firms, for the financing of lump

tment. Our empirical findings on the use of debt and equity reductions for large firms durin

raham and Harvey (2001) American CFO survey results suggest financial flexibility to be a key driver f

ate capital structure decisions. Gamba and Triantis (2008) analyze the value of financial flexibility in a mod

stment and corporate liquidity.

5
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sions are consistent with the cyclical financing pattern for large firms documented in Begena

alomao (2019).

nally, our paper provides important empirical background in support of a recent line of wor

e-emphasizes the relevance of micro lumpy adjustment for shaping and understanding aggr

acroeconomic dynamics and the response of aggregate investment to policy stimulus (see e.

erry (2021), Koby and Wolf (2020), Baley and Blanco (2021)).

e rest of the paper is organized as follows. Section 2 presents a simple theoretical mode

n 3 describes the data and methodology. Section 4 establishes the dynamic adjustment pattern

g lumpy adjustment, and quantifies the relative predominance of finance margins used durin

mpy adjustments. Section 5 concludes and highlights implications of our paper.

A stylized model: dynamic patterns around lumpy adjust

ment

resent a simple theoretical model adopted from Tsoukalas et al. (2017). The model is usefu

guide for setting up our empirical framework and discussing the main empirical findings i

n to the predictions from a well established model. The model features an industry with man

genous firms that produce, invest in fixed capital and save in cash that earns a risk free rat

urn. Investment in fixed capital is subject to both convex and non-convex adjustment cost

nal finance is available at a premium over the risk free rate.

Firm’s problem

uction and investment

e firm’s j production (and sales) function is given by

yjt = sjtk
α
jt, 0 < α < 1, (1

6
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production, yjt, depends on capital, kjt, and a cash flow disturbance, sjt. The latter can b

ht as a stand-in for productivity, or demand shift that raises firms’ sales – we call it a cash flo

. The parameter α determines capital’s share in production. The (log of) cash flow disturbanc

umed to follow an AR(1) process,

ln(sjt+1) = ρln(sjt) + εjt, (2

ere, ρ is the autoregressive parameter, and εjt is assumed to follow an IID N(0, σ).

e firm can accumulate capital according to

kjt+1 = (1− δk)kjt + ijt, 0 ≤ δk ≤ 1, (3

ijt is fixed investment and δk denotes the depreciation rate of capital.

e assume the firm faces both convex and non-convex adjustment costs similar to the formulatio

oper and Haltiwanger (2006). The adjustment costs consist of two components: the variab

omponent, cv(it, kt), which admits a quadratic form

cv(ijt, kjt) =
γ

2

( ijt
kjt

)2

kjt, γ ≥ 0. (4

he non-convex component which is given by,

cf (kjt) =





Fkjt for ijt 6= 0

0 for ijt = 0




, F ≥ 0, (5

F denotes a fixed cost incurred by the firm during investment or (dis)investment episode

omponent is scaled by the capital stock, kt, to eliminate any size effects.

addition to the real decisions described above, firms are also making a financial decision

ly, on the amount of cash to hold, bjt. Saving earns a post-tax risk-free interest rate of

7
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r to Gomes (2001) we assume the firm can obtain external funds at a premium. Whenever th

expenditure exceeds the available sources of income the firm pays a premium over the risk-fre

Formally, let

ncfjt = sjtk
α
jt − kjt+1 + (1− δk)kjt − Fkjt −

γ

2

(kjt+1 − (1− δk)kjt)2

kjt
+ (1 + r)bjt − bjt+1 (6

note the net cash flow. We assume the firm pays a cost of obtaining external finance as follow

φextt (−ncfjt) =λ(−ncfjt) = λ(kjt+1 − (1− δk)kjt − sjtkαjt

+ Fkjt +
γ

2

(kjt+1 − (1− δk)kjt)2

kjt
− (1 + r)bjt + bjt+1) (7

th φextt (•) > 0 if ncfjt < 0, and φextt (•) = 0 otherwise. In the expression above, λ is a paramete

ring the premium the firm pays in order to use external finance.

ven the structure of the problem above, the firm will be in either of two investment regime

tive investment where the firm invests or (dis) invests and an inactive investment regime wher

m does not undertake any investment. Let the value function describing each regime given b

, kt, bt) and V i(st, kt, bt) for activity and inactivity respectively (dropping the subscript j fo

nience). The firm then solves the following problem,

V (st, kt, bt) = max{V a(st, kt, bt), V
i(st, kt, bt)}

e value functions for the active and inactive case are given respectively by,

8
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V a(st, kt, bt) = max
kt+1,bt+1

{stkαt − kt+1 + (1− δk)kt −
γ

2

(kt+1 − (1− δk)kt)2

kt

− Fkt + (1 + r)bt − bt+1 − φextt + ζEst+1|stV (st+1, kt+1, bt+1)},

(8

ere φextt is given by (7) above.

d

V i(st, kt, bt) = max
kt+1,bt+1

{stkαt − φextt + (1 + r)bt − bt+1 + ζEst+1|stV (st+1, kt(1− δk

(9

φextt is given by (7) above.

tice that the presence of φextt in the value function formulation above incorporates the co

eter, λ, which is relevant to the maximization problem when the firm is using external financ

rm always prefers to finance investment with internal resources and it will do so when th

are available to cover investment expenditures. This will depend on the optimal choice of kt+

e to the current kt and the size of the cash flow shock. ζ denotes the discount factor and E th

tation operator. One particular and important feature of the solution concerns the behavior o

bt. In the simulation below we assume that ζ(1 + r) < 1 so that absent any cost in obtainin

al funds the firm will never hold positive cash balances–equivalently it will always distribut

s to owners. In fact cash balances will always be set equal to zero in this case. With a premium

ing external funds—as captured by the φextt function—the firm will find it optimal to save i

to reduce the future external finance cost when investing. Other things equal, positive change

h will occur when the firm does not incur investment expenditures. Due to the nature of th

l adjustment cost the firm will typically invest sporadically and will accumulate cash in period

investment or inactivity.

9
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Calibration and Model Solution

ply value function iteration to solve the model. Therefore, the state and control variables hav

discretized over a certain interval. The size of the intervals is chosen in a way that the variable

t leave the state space during the simulations. The number of grid points per interval guarantee

he results are insensitive to a finer grid. We discretize the state space of kt into 171 grid point

o 9 points and st into 7 points. The process for the productivity shock is approximated a

order Markov process using the method of Tauchen (1986). We form a guess for the valu

on, and based on the guess we find policy functions that maximize the value function. We us

aximized value function thus obtained and repeat the procedure until convergence is achieved

e parameter values set for the calibration of the model are set as follows. The time perio

ponds to a year. The risk-free rate is equal to 3.7%, corresponding to the annual average of th

th T-bill rate from 1986 to 2013. ζ = 0.965. As explained above the choice of discount facto

s ζ(1+r) < 1 in order for cash to be dominated in the case without costly finance. This can b

ht of as a higher discount rate of firm owners relative to the market’s discount rate. We set th

al finance premium parameter, λ, equal to 8%, corresponding to the annual average Moody

corporate bond yield over the 1986 to 2013 period. We set the capital share in production

.7. This is a common value used for example in Cooper and Haltiwanger (2006) and other

epreciation rate is set at 0.15. The adjustment cost parameters are set to the values reporte

oper and Haltiwanger (2006), namely, γ = 0.049, F = 0.039. The persistence and standar

tion of the idiosyncratic cash flow shock are equal to 0.75 and 0.2 respectively.

e compute dynamics for variables of interest, that have a direct analog in the data, namely, th

ment rate, cash, external finance over assets and cash over assets. The dynamics are displaye

eries of impulse response functions to cash flow shocks; they can be thought of as formalizin

m the lens of a model — the dynamics displayed in Figure 1.5

his stylized framework does not explicitly distinguish external finance between debt and equity. This does n

tively affect the outcome of the simulation and allows the model concept of external finance to have a flexib

etation, either as debt or equity. The calibration of the external finance premium adopts a debt interpretatio

model concept.

10
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Model Impulse Responses

re 2: IRFs are computed as means over 12,000 replications corresponding to realizations of cash flow
ks. Each replication has 106 periods. We plot the last 5 periods of the simulation. The period t
k corresponds to the highest state in the shock grid space (sH = 2.47). Finally, ’other’ denotes the
age value – over all replications and time periods – of each variable displayed above.

gure 2 displays model-based impulse response functions (IRFs). The displayed IRFs are com

as means over 12,000 replications subject to cash-flow shocks, sjt. For each of these replication

ed in the highest shock value (sH = 2.47) in period t. This allows the model mechanism t

r an investment spike. In addition, for each variable displayed, the Figure plots its averag

nd it is denoted as ’other’. This, similar to Figure 1, captures the average level of each variab

e this 5 period window. Investment rate rises modestly in periods t − 2, t − 1, followed b

e spike in period t when the firm experiences the highest value cash flow shock. Given th

expansion of capital, the investment rate reverts to zero after period t. The model is therefor

o generate the investment spike that we observe in Figure 1 above. Costly external financ

s the firm maintains high cash balances in preparation of a future investment opportunity. Th

ratory role of cash is more clearly illustrated in the behavior of cash over assets. The latte

gnificantly elevated relative to ’other’ in the periods preceding period t. Cash balances declin

ly in period t as the firm is using cheaper internal resources to finance the large expansion i

ting capacity. Following period t, cash is accumulated rapidly and reaches a level that exceed

’. This behavior is qualitatively similar, although the build up in cash in the model is mor

to the dynamics displayed in Figure 1. The dynamics of external finance (relative to asset

11
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ure 2 is consistent with the creation of debt capacity; external finance relative to assets

’other’ in the periods leading into the investment spike. This is followed by a large increas

ernal finance at the time of the spike, period t. This is due to the fact that the firm jointl

nternal and external finance to fund the investment spike. In sum, this stylized model gene

ynamics consistent with a preparatory phase of building financial resources for the incipien

ity adjustment. Appendix D describes a model extension with employment. This extende

work provides some insight into the joint dynamics of capacity adjustment in capital and em

ent. Nevertheless, the simple model described here delivers the insight on the key mechanism

ustment in capital and finance in the presence of costly external finance.

the next sections, we will empirically study firms’ dynamics around investment spikes mor

atically. This analysis will go beyond the illustrative example focusing on investment spike

lso study the firms’ financing dynamics around lumpy adjustments in employment.

Data and Methodology

Data and definition of lumpy episodes

e firm-level data from the Compustat (North-America) Fundamentals Annual Files. We focu

firms in the manufacturing (SIC code 2000-3999), wholesale trade (SIC code 5000-5199), reta

(SIC code 5200-5999) and communications (SIC code 4800-4899) sectors with more than fiv

of data. Our dataset is an unbalanced panel with 9021 firms and 143,543 observations over th

orizon from 1971 to 2013.6

e examine four types of lumpy adjustment in firms’ productive assets. Specifically, we stud

positive and negative adjustments in the capital stock, and large positive and negative adjus

in the number of employees. The key variables for our analysis are investment and the capit

given by the Investment (CAPX), Sales (SPPE) and Stock (PPENT) of Property, Plant an

he data from Compustat is supplemented with deflators from the Bureau of Economic Analysis and the Burea

or Statistics and with wage data from the Social Security Administration.

12
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ment, and the Number of Employees (EMP).7 The gross investment rate, CAPX over lagge

T, is used to define the positive investment adjustment. The net investment rate, the diffe

etween CAPX and SPPE over lagged PPENT, is used to analyse disinvestment and very lo

ment rates. The growth rate in EMP is used to define the positive and negative employmen

tment.

firm-year observation at time k is considered a lumpy positive (negative) adjustment if (i), i

the variable under scrutiny exceeds (is below) a certain threshold and (ii), in year k − 1 th

le is below (above) the threshold. Thresholds for positive (negative) types of adjustment ar

n so that approximately 20% of the observations in our dataset are above (below) the threshold

criterion implies that to qualify for a large positive adjustment in the capital stock the gro

ment rate has to exceed 35% (investment spike, which we denote SPIKE). For an episode o

l disinvestment/low investment rate the net investment rate has to be smaller than 8% (capit

estment, which we denote DISINV). For large positive employment adjustment the growt

f employees has to exceed 15% (which we denote POSEG). For large negative employmen

tment the growth rate of employees has to be smaller than -7% (which we denote NEGEG).9

e study three margins of finance, namely, debt, equity and cash. Our definitions for equit

ebt follows Begenau and Salomao (2019). Specifically, equity issuance is defined as equit

ce (SSTK) minus cash dividends (DV) minus equity repurchases (PRSTKC), and total deb

e deflate CAPX and SPPE using the implicit price deflator for private fixed nonresidential investment, an

T is deflated as in Hall (1990).
his threshold is consistent with those applied in similar studies, e.g. Cooper and Haltiwanger (2006) and Gour

ashyap (2007). Our results are robust to reasonable variations in the thresholds. These results are availab

equest.
iven the definition for a lumpy adjustment, which requires an observation to be below the threshold pri

ear with a realization above the threshold, not all observations above the threshold are classified as lump

ments. This can e.g. be due to consecutive occurrences above the threshold. Appendix A provides details abou

quency of the different lumpy adjustments in our dataset, which ranges from 8% to 14%. This appendix al

es evidence on that firms adjust multiple production factors in a lumpy fashion relatively rarely in the sam

or in consecutive periods. Our empirical results discussed in Section 4.1 are robust to excluding those episode

ank an anonymous referee who invited us to investigate the influence of joint occurrences on the dynamics

al policies. Results are available upon request.
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sum of Long Term Debt Total (DLTT) and Debt in Current Liabilities (DLC). Moreove

oldings are defined as Cash and Short-Term Investments (CHE). Detailed information abou

le construction and cleaning procedures is provided in Appendix C.

Empirical methodology: identifying dynamics around lumpy adjust

ment episodes

ethodology, building on Sakellaris (2004), is flexible and rich in that it allows to study pattern

ny firm level variables and to capture parsimoniously lead-lag relationships among them durin

adjustment episodes. We study the dynamic behavior of many balance sheet variables aroun

ur types of lumpy adjustment defined above. In particular, if a lumpy adjustment occurs i

, we examine the behavior of variables of interest over five year windows, in years k − 2 t

To identify dynamic patterns around lumpy adjustments, we estimate the regression,

Xi,t = µi + νt +
+2∑

j=−2

βj · ADJUSTDk+j
i,t + βother ·OTHERDi,t + εi,t, (10

Xi,t is the variable of interest – for example the investment rate – for firm i in year t and µ

t denote firm and year fixed effects. ADJUSTDk+j
i,t is a dummy variable which equals 1 if firm

ienced a lumpy adjustment in year t−j.10 For example, if firm i experienced an investment spik

r 2000, then ADJUSTDk+2
i,2002 = 1 and ADJUSTDk

i,2000 = 1. The five ADJUSTD dummie

ch adjustment therefore indicate a window that starts two years before and ends two years afte

justment.11

e inclusion of fixed year effects control for aggregate trends as well as other aggregate dynamic

data that may be unrelated to the particular lumpy adjustment episode being studied. Du

inclusion of fixed effects, nominal coefficient magnitudes are not meaningful, whereas relativ

e examine the responses to the four adjustments separately, so ADJUSTD refers to the corresponding lump

ment studied, namely SPIKE, DISINV, POSEG or NEGEG.
ote, that we only consider lumpy adjustment episodes if variable Xi,t has non-missing observations for all fiv

s of the adjustment window, k − 2 to k + 2, or at least for periods k − 1 to k + 1.

14



Journal Pre-proof

magn d

at lea

theref r

firms f

the va t

under n

the a e

comp s,

as cap F

conce st

follow n

the em al

interp e

flexib

3.3 -

The p r-

acteri f

firms t

are sim ic

patter d

for th s

of firm y

to lum

Fo e
12Fo
 Jo

ur
na

l P
re

-p
ro

of

itudes are. OTHERDi,t is a dummy variable that equals 1 if and only if firm i has experience

st one lumpy adjustment and ADJUSTDj
i,t = 0 for j = k− 2, k− 1, k, k+1, k+2. OTHERD

ore captures the average level of X in years outside the five year adjustment window fo

that have experienced at least one adjustment episode. It therefore provides an indication o

riable’s level during "normal" times, i.e. it is the average for years when the firm does no

take lumpy adjustment. We would therefore expect a firm variable to revert to ’other’ whe

djustment is complete and is not followed by another adjustment episode. We can therefor

are the behavior within the adjustment window with a variable’s average level in normal time

tured by OTHERD. Notice that equation (10) can be thought of as the analog of the IR

pt in the model presented in Section 2. It captures the dynamics of any variable of intere

ing agnostic shocks within the 5 year window. We do not identify the source of the shock i

pirical framework above, however as will become evident from the findings below, a natur

retation is cash flow shocks. Moreover, the richness of the data in combination with th

ility of the empirical method allows us to examine employment adjustment margins.

Identifying a Control Group of Firms Not Undertaking Lumpy Ad

justment

atterns around a lumpy adjustment could potentially be influenced by other factors and cha

stics not controlled for in our empirical specification. We therefore build a control group o

that did not undertake lumpy adjustment. We use matching techniques to choose firms tha

ilar in key characteristics to those undertaking lumpy adjustment.12 We compare the dynam

ns estimated for the firms undertaking lumpy adjustment to those dynamic patterns estimate

e control group. If there are discernible differences in dynamic behavior between the two group

s we are confident our empirical specification has identified dynamic patterns related purel

py adjustment episodes.

r each type of lumpy adjustment, we employ propensity score matching, using logit, to estimat

r a review of these methods see Imbens and Wooldridge (2009).
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ditional expectation function serving as a measure of distance between firms. For a lump

tment in year k of firm i, we identify the single best match by using nearest neighbor matchin

ut replacement. This is the least biased, but simultaneously the least precise estimate of

erfactual. We match firms by a number of key characteristics used in the literature. We us

matching on the year of the lumpy adjustment. We use a firm’s return on assets and log

ge as a measure for financial efficiency to capture opportunities or necessities for an expansio

traction. Log-sales is used as a measure for firm size.13

r every firm i that undergoes a particular type of lumpy adjustment in year k, we have identifie

ilar firm m in year k that does not feature this lumpy adjustment. We then have for each yea

hort of firms that define the control group for that year. We examine firm specific variable

ve-year window around year k and pool the data across cohorts. If a firm undergoes an

adjustment within this five year window, we drop this firm from the matched sample to avoi

otential influence of the lumpy adjustment in the matched sample. We use the regressio

cation in equation (10) on this sample of matched firms to generate dynamic patterns durin

-year window around year k. These dynamic patterns of the matched sample will be displaye

tion 4.1 as a counterfactual next to those dynamics of firms that undergo a lumpy adjustmen

ble 1 reports descriptive statistics that speak to the quality of the matching. We presen

for each of the four adjustment categories among our baseline "lumpy adjustments" sampl

atched sample, and the "non-lumpy adjustments" sample of firms. The observations in "non

adjustments" are not part of lumpy adjustment episodes but do not belong to firms that hav

matched with those in the "lumpy adjustments" sample. The variable means of the matche

e (line four) are much closer to the means of observations in lumpy adjustment episodes (lin

than to those of five-year windows without a lumpy adjustment (line three). This is als

med by t-tests for differences in means between adjusters and non-adjusters (line five), whic

l significant with the exception of log sales for lumpy employment increases. In contrast,

s is standard with nearest neighbor matching, the size of the data set limits the number of dimensions upo

one can match. Our results are robust also to considering other matching variables, e.g. if firm size is measure

he log of the number of employees.

16
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Table 1: Matching properties

Log Return Log Log Return Log
Leverage on Assets Sales Leverage on Assets Sales

Investment spike Large pos. employment adj.
ll observations 0.116 -0.658 4.451 0.116 -0.066 4.451
umpy adjustments -0.046 -0.007 4.240 0.063 -0.016 4.450
on-lumpy adjustments 0.124 -0.687 4.462 0.120 -0.070 4.452
atched sample -0.042 0.009 4.238 0.063 0.012 4.470
-test (adjusters vs non-adjusters) 0.000 0.000 0.000 0.000 0.000 0.940
-test (adjusters vs matched) 0.765 0.601 0.316 0.495 0.288 0.074

Disinvestment spike Large neg. employment adj.
ll observations 0.116 -0.066 4.451 0.116 -0.066 4.451
umpy adjustments 0.144 -0.102 4.056 0.197 -0.088 4.502
on-lumpy adjustments 0.115 -0.064 4.470 0.109 -0.064 4.447
atched sample 0.149 -0.034 4.204 0.222 -0.038 4.462
-test (adjusters vs non-adjusters) 0.000 0.000 0.079 0.000 0.000 0.026
-test (adjusters vs matched) 0.754 0.023 0.956 0.213 0.001 0.263

otes. The first four lines show population means. Rows five and six show p-values from t-tests of differences in means.

for differences in means between observations in adjustment episodes and those in the matche

e are insignificant in almost all cases (line six). After matching, only the means of return o

for DISINV and NEGEG remain significantly different. Means of log sales for POSEG ar

cantly different only at the 5% level.

Results

Dynamic adjustment patterns

splay the results from the regression specified in equation (10) graphically in a series of figure

orresponding to the dynamic behavior of a specific firm-level variable around a five year win

f lumpy adjustment. Each figure contains four graphs, one for each type of lumpy adjustmen

estment spike (SPIKE), 2) Disinvestment (DISINV), 3) Positive employment burst (POSEG

) Negative employment burst (NEGEG). As mentioned above in the description of the method

only relative coefficient magnitudes are meaningful. Therefore, we plot the difference of eac

17
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ated value βj (for j = −2 to 2), as well as of βother from β0.

the figures below, the x-axis label ’other’ displays the difference of βother from β0. A positiv

of ’other’ therefore indicates that the level of the variable under scrutiny, in year ’k’, is belo

rmal level, and a negative value indicates that the level of the variable under scrutiny, in yea

above its normal level.

r each of the point estimates we also display ±1.645 standard error bars associated with th

ponding β coefficient. This 90% confidence band serves as a metric of whether the difference

en the βs are significant. Throughout the study, we define economic significance wheneve

ients differ by at least 1.645 standard error.

ch graph displays two sets of dynamic patterns around the adjustment window. The first se

to the sample of firms that undertakes lumpy adjustment. The second set refers to the contr

that has not undertaken lumpy adjustment.

Lumpy adjustments and firms’ finance margins

rst study the dynamic behavior of cash, leverage, and debt around lumpy adjustments. Th

sis suggests that finance margins adjust in a meaningful way and with a distinct preparatio

ahead of the lumpy adjustment in capital or employment. Figure 3 displays cash balance

e to total assets. In positive adjustment episodes, firms rapidly accumulate cash in year ’k

llowing the adjustment, in years ’k’ to ’k+2’, cash-to-assets declines gradually and returns t

l levels. The cash dynamics suggest a deliberate action in anticipation of the lumpy adjustmen

gative adjustment episodes, the pattern is largely symmetric, although the return to norm

o-asset ratios is slower compared to positive episodes. The dynamic pattern we identify fo

ive adjustments suggests that sales of capital and the reduction in employment contributes t

d the balance sheet. Importantly, the dynamic responses of the control group show none of th

bed patterns as movements are insignificant around year ’k’.

r results suggest that cash buildup (rundown), relative to assets, is a key characteristic of lump

ve (negative) adjustment in firm productive assets. The fact that this is reversed gradually i
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’k’ to ’k+2’ indicates that firms maintain a target cash-to-asset ratio throughout their historie

ynamic pattern of cash is consistent with the dynamic pattern predicted by the model in Sectio

re costly external finance incentivizes firms to actively manipulate valuable internal resource

ance lumpy investment.14
−
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re 3: Behavior of cash over contemporaneous assets around lumpy adjustment episodes: (1) invest-
t spike (top-left), (2) positive employment burst (top-right), (3) disinvestment (bottom-left), (4)
tive employment burst (bottom-right). Error bars show 90% confident bands. Blue lines show the
amic pattern based on the sample with lumpy adjusters. Orange lines show patterns based on the
ched sample of non-adjusters.

gure 4 corroborates the pattern of cash adjustment displayed in Figure 3. The growth rate o

s higher for lumpy capital expansions in year ’k-1’ compared to ’other’ and then drops furthe

rs ’k’ and ’k+1’. Also for positive lumpy employment adjustments, the years leading to th

tment exhibit a substantially higher growth rate than years ’k+1’ and ’k+2’. For both negativ

adjustment episodes the growth rate of cash drops off substantially in the year leading to yea

d then slowly recovers in subsequent years, although it falls short of ’other’ periods. Again th

arison with the dynamic behavior of the control group (orange lines) provide confidence tha

entified dynamics are causal and the preparation phase of cash adjustment is a meaningfu

ppendix D displays an array of IRFs that have a direct analog to those estimated from the data.
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Cash growth rate: NEGEG

re 4: Behavior of growth rate of cash around lumpy adjustment episodes: (1) investment spike (top-
, (2) positive employment burst (top-right), (3) disinvestment (bottom-left), (4) negative employment
t (bottom-right). Error bars show 90% confident bands. Blue lines show the dynamic pattern based
he sample with lumpy adjusters. Orange lines show patterns based on the matched sample of
-adjusters.

gure 5 displays the behavior of market leverage. Market leverage is defined as the ratio o

debt over the sum of total debt and market value of equity. We observe that leverage

cantly lower than ’other’ before positive adjustments and drops even further the year befor

). Leverage is still subdued during the adjustment year at ’k’, but starting at ’k+1’ leverag

ack to normal rates. Therefore in expansions firms start with plentiful debt capacity, whic

use freely to expand physical assets. For negative adjustments, leverage rises substantially t

higher than ’other’ up to period ’k’. The sale of capital, or the reduction in the number o

yees, then contributes to a decline in leverage in the following years. The lumpy contraction

n alternative explanation for the increase in cash before an expansion episode is given by a Jensen (1986) agenc

ork. In the run-up to lumpy expansions firms are performing well as evidenced by the pattern in profitabili

gure 11). The firm manager, who is interested in ’building an empire’, would retain the free cash flow in ord

st in possibly unproductive projects. In this theory, the financial situation drives the investment decision rath

he other way around. This hypothesis is, however, inconsistent with the behaviour of TFP in Figure 12. W

expect that TFP under this hypothesis will be flat or even falling during the expansion episode.
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taken in situations with leverage significantly above normal levels, rebuilds firms’ debt capacit

stingly, the reversion of leverage to the level of ’other’ is quite slow, as firms are still way abov

’ even two years following the adjustment.

gure 6 displays the behavior of book leverage, i.e. debt over assets. The patterns identifie

for market leverage are qualitatively very similar for book leverage. This further corroborate

rgument that firms actively seek to create debt capacity in preparation and during lump

tments. This is consistent with the dynamics predicted by the model in Section 2. Th

roborated by the fact that in Figures 5 and 6 the dynamic patterns of the control grou

largely insignificant movements over the entire five year window. Therefore, during expansio

es firms have unused debt capacity before and even during the episode. This finding combine

he preparatory behavior of cash documented above, suggests that firms use the latter to furthe

se their financial capacity and it is informative in that it suggests that the tax dis-advantag

h relative to debt is outweighed by the option value to retain financial flexibility, i.e. th

to access capital markets at a low cost. The fact that firms de-cumulate cash balances onc

pansion is underway is evidence that firms value financial flexibility. This option value coul

a need to reduce reliance on costly external finance, avoid debt issuance costs, or alternativel

se of managerial fears for distress costs associated with high leverage.16 During contractionar

tments, undertaken to renew financial capacity, we observe a similar interaction of cash an

The increase in cash and reduction in debt contributes to firms’ rebuilding their balance sheet

e have also examined the behavior of net equity issuance around lumpy adjustments. Th

ic patterns for lumpy adjustments indicate that net equity issuance is not a major source o

e; in Appendix B.1 we show that net equity issuance during lumpy adjustment is persistentl

normal levels. In sum our empirical findings suggest the significant relevance of debt (leverage

ash as the key margins in lumpy capital and employment adjustment.

pendix B.2 examines the robustness of the dynamics identified above when we group firm

different initial financial resources and different size distributions one year before the lump

amba and Triantis (2008) show that firms value financial flexibility in their capital structure for reasons ass

with distressed costs, costly external finance among others.
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re 5: Behavior of market leverage around lumpy adjustment episodes: (1) investment spike (top-
, (2) positive employment burst (top-right), (3) disinvestment (bottom-left), (4) negative employment
t (bottom-right). Error bars show 90% confident bands. Blue lines show the dynamic pattern based
he sample with lumpy adjusters. Orange lines show patterns based on the matched sample of
-adjusters.
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re 6: Behavior of book leverage around lumpy adjustment episodes: (1) investment spike (top-left),
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t (bottom-right). Error bars show ±1 coefficient standard error. Blue lines show the dynamic
ern based on the sample with lumpy adjusters. Orange lines show patterns based on the matched
ple of non-adjusters.
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tment. Our goal is to assess whether the preparation phase in finance is conditional on firm

g plentiful or scarce financial resources or if it varies conditional on size. For example, firm

ow market leverage may not need to build up cash balances as they, in principle, have plentifu

capacity to finance the real adjustment and cash is expensive relative to debt.17 In sum ou

findings are robust to the different sortings of fimrs we have examined. We now turn to examin

lative quantitative importance of the different finance margins in lumpy episodes.

Lumpy adjustment in productive assets

es 7 and 8 are based on the econometric setup introduced in section 3.2 and display the behavio

estment rates, and employment growth, in each of the four lumpy adjustment episodes. Bot

les rise (fall) sharply on the year of the positive (negative) adjustment, ’k’, and return t

l levels (captured by ’other’) only gradually. The dynamics around year ’k’ are economicall

cant relative to the average behavior outside this window, i.e. 1.645 standard error variatio

falls short of this variation in ’other’, which captures the difference between β0 and βothe

ver, the dynamic patterns suggest that lumpy adjustments, especially in capital, take tim

plete. Again, in comparison to these described patterns, the dynamic patterns observed fo

ntrol group are largely insignificant or go even in the opposite direction, as e.g. for POSE

ure 8. Overall, the dynamic patterns of adjustment are remarkably similar across the tw

ries of positive (or alternatively of negative) lumpy adjustment. On average, this adjustmen

more than one year to be completed, suggesting time-to-build effects and/or the existence o

x adjustment costs that smooth out part of the adjustment.

e sort firms according to: i) market leverage, (ii) cash over assets, and (iii) size (measured by total assets). Th

ce period for this sorting is the year before the adjustment (’k-1’). We distinguish four parts of the respectiv

utions: 0-33%, 34-66%, 67-90%, and top 10%. We compute the dynamic plots by re-estimating the regression

on (10) and conditioning on the criteria described in (i), (ii), and (iii), for a total of twelve different regression
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re 7: Behavior of fixed investment rate around lumpy adjustment episodes: (1) investment spike (top-
, (2) positive employment burst (top-right), (3) disinvestment (bottom-left), (4) negative employment
t (bottom-right). Error bars show 90% confident bands. Blue lines show the dynamic pattern based
he sample with lumpy adjusters. Orange lines show patterns based on the matched sample of
-adjusters.

−
.1

5
−

.1
−

.0
5

0
.0

5

t−2 t−1 t t+1 t+2 other

Employment growth rate: SPIKE

−
.4

−
.3

−
.2

−
.1

0
.1

t−2 t−1 t t+1 t+2 other

Employment growth rate: POSEG

−
.0

5
0

.0
5

.1
.1

5

t−2 t−1 t t+1 t+2 other

Employment growth rate: DISINV

0
.1

.2
.3

.4

t−2 t−1 t t+1 t+2 other

Employment growth rate: NEGEG

re 8: Behavior of employment growth rate around lumpy adjustment episodes: (1) investment
e (top-left), (2) positive employment burst (top-right), (3) disinvestment (bottom-left), (4) negative
loyment burst (bottom-right). Error bars show 90% confident bands. Blue lines show the dynamic
ern based on the sample with lumpy adjusters. Orange lines show patterns based on the matched
ple of non-adjusters.
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re 9: Behavior of fixed disinvestment rate around lumpy adjustment episodes: (1) investment spike
-left), (2) positive employment burst (top-right), (3) disinvestment (bottom-left), (4) negative em-
ment burst (bottom-right). Error bars show 90% confident bands. Blue lines show the dynamic
ern based on the sample with lumpy adjusters. Orange lines show patterns based on the matched
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Dynamics of Tobin’s Q, profitability, TFP, and sales

amine the dynamic behavior of variables capturing firm fundamentals. We focus on Tobin

erating income before depreciation, total factor productivity (TFP), and sales growth.18

gure 10 displays the behavior of Tobin’s Q. We first focus on the behavior of firms undergoin

adjustment, which is shown using the blue lines.19 At times of expansions (i.e. SPIKE an

G at time ’k’), Tobin’s Q is high relative to normal levels (captured by ’other’). Importantl

’s Q is already significantly elevated in year ’k-1’ for capital SPIKES, compared to norm

s, providing an early indicator of favourable investment opportunities. Throughout the fiv

indows of negative lumpy adjustments, Tobin’s Q is significantly lower compared to norm

etails about the definition and construction of all variables are available in Appendix C.
presence of non-convex adjustment costs, financial frictions or market power, the one-to-one relationship of th

i (1982) framework of Tobin’s Q and the firm’s optimal capital accumulation schedule does not hold. Howeve

s Q continues to provide information about future investment opportunities (see e.g. Abel and Eberly (1994

t and Sakellaris (1998) and Hennessy et al. (2007)).
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s. It declines towards the adjustment year ’k’ after which it slowly rises. Next, we examin

er the dynamics of Tobin’s Q in the matched sample (orange lines) tell a similar story. Lookin

isodes of expansions in the capital stock and employment, the control group shows a ver

nt pattern. Tobin’s Q falls over the entire five year window, albeit, in comparison to perio

s decline is not economically significant. While lumpy expansions are undertaken at times o

ed Tobin’s Q (relative to normal times), no such pattern can be detected in the control grou

s who don’t adjust in a lumpy fashion.20 For lumpy contractions (i.e. DISINV and NEGEG

es in Tobin’s Q are largely insignificant for the control group, relative to time k, over th

tment window.
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re 10: Behavior of Tobin’s Q around lumpy adjustment episodes: (1) investment spike (top-left), (2)
tive employment burst (top-right), (3) disinvestment (bottom-left), (4) negative employment burst
tom-right). Error bars show 90% confident bands. Blue lines show the dynamic pattern based on the
ple with lumpy adjusters. Orange lines show patterns based on the matched sample of non-adjusters.

gure 11 displays the behavior of operating income before depreciation (EBITDA) over lagge

assets. The shape of these dynamic plots are similar to those of Tobin’s Q discussed in Figur

is important to state that due to fixed effects, comparisons across different lumpy adjustments are not mea

quantitatively. The same also holds for quantitative comparisons between the dynamic patterns based on th

y-adjusters" and the matched sample. What is quantitatively meaningful though is the comparison of outcom

...,k+2 and ’other’ for a particular type of adjustment.
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ove. It is worth emphasizing that for both types of lumpy expansions, EBITDA is alread

cantly elevated both in year ’k-2’ and ’k-1’ and the indicator remains elevated for the years fo

g the adjustment year. Therefore, firms experience a persistence rise in profitability, compare

rmal times (captured by ’other’), and the latter anticipates the expansion in capital and em

ent. This is interesting insofar as it provides evidence that profitability is leading the incomin

sion, rather than just tracking it, and corroborates the evidence on the prognostic ability o

’s Q. For contractions, from periods ’k-2’ to ’k’, profitability declines substantially to just belo

l levels (for DISINV), or shows a decline (for NEGEG) that is not economically different from

l times as indicated by the standard errors. In contrast, the dynamic patterns of the contr

are very different, as they are largely economically insignificant relative to period k.21
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re 11: Behavior of EBITDA over total assets around lumpy adjustment episodes: (1) investment
e (top-left), (2) positive employment burst (top-right), (3) disinvestment (bottom-left), (4) negative
loyment burst (bottom-right). Error bars show 90% confident bands. Blue lines show the dynamic
ern based on the sample with lumpy adjusters. Orange lines show patterns based on the matched
ple of non-adjusters.

gures 12 and 13 display the behavior of log TFP and the growth rate of sales. These variable

y dynamics largely similar to profitability and Tobin’s Q (see Figures 10 and 11). Specificall

ote that for the matched sample, we do not show an estimate for ’other’ as this sample only consists of period

onding to the five year windows.
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display a hump-shaped (inverted hump-shaped) behavior for positive (negative) adjustmen

ed on the year of adjustment. Movements in TFP can be a force as well as a consequence o

adjustment. For capital and employment expansions TFP is substantially elevated, relativ

rmal years, in the years preceding the adjustment. This is consistent with the notion that th

factor adjustment is due to surprise or anticipated shocks to TFP. At the same time TF

ys an (inverted) hump-shaped pattern during positive (negative) adjustments; this dynamic

tent with earlier evidence that points to TFP declines following an investment spike.22 Th

and sales growth dynamics corroborate the evidence on the prognostic ability of Tobin’s Q an

ability indicators displayed above. In contractions, relative to normal times, sales growth

tently below the normal level during almost the entire negative episode (from ’k-1’ to ’k+2’

as sales growth in expansions becomes significantly elevated primarily during the adjustmen

These patterns are materially different when considering the control group which displays

attern which is mostly insignificant relative to year ’k’.

e evidence above suggests that profitability, and Tobin’s Q are important leading indicators fo

adjustment in capital and employment, especially for expansions. These dynamic patterns ar

tent with persistent profitability shocks that signal investment opportunities. And our finding

st that innovations to fundamental variables are informative for future fundamentals in a wa

akes the lumpy adjustment largely anticipated.

Quantifying finance margins during lumpy adjustments

s section we quantify the importance of finance margins to complement the dynamic analysis o

n 4.1. For this part of the analysis we incorporate equity as a potential finance margin to obtai

ise answer of the quantitative relevance of different margins. With equity in the mix firms ca

t finance margins via positive and negative changes in cash, debt or equity, respectively. Fo

firm-year observation we evaluate whether one of the six margins dominates the others. W

uggett and Ospina (2001) provide evidence from the Colombian manufacturing sector, while Sakellaris (200

es evidence from a sample of US Manufacturing plants. The inverted hump shaped is probably likely due

justing its capacity utilization using margins that are not captured in the production function estimation.
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re 12: Behavior of log TFP around lumpy adjustment episodes: (1) investment spike (top-left), (2)
tive employment burst (top-right), (3) disinvestment (bottom-left), (4) negative employment burst
tom-right). Error bars show 90% confident bands. Blue lines show the dynamic pattern based on the
ple with lumpy adjusters. Orange lines show patterns based on the matched sample of non-adjusters.
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re 13: Behavior of the growth rate of sales around lumpy adjustment episodes: (1) investment
e (top-left), (2) positive employment burst (top-right), (3) disinvestment (bottom-left), (4) negative
loyment burst (bottom-right). Error bars show 90% confident bands. Blue lines show the dynamic
ern based on the sample with lumpy adjusters. Orange lines show patterns based on the matched
ple of non-adjusters.
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such dominance when the absolute adjustment in one of the finance margins accounts for a

0% of the sum of the absolute adjustment of all margins. For example, we consider an increas

h balances to be the dominant margin of finance, if it accounts for more than half of the sum

absolute values of changes in cash and in debt, as well as equity issuance.

e consider movements in the finance margins described above in years ’k-1’ and ’k’ of th

tment window, motivated by the preparatory role of cash and debt documented above. Table

3 report the share of firm-year observations for which one of the six financing margins play

ominant role (as defined above). Motivated by the evidence in Covas and Den Haan (2011

ocument different equity issuance behavior between small firms and large firms we repo

s separately for the bottom 90% and the top 10% of firms (in terms of total assets).23 Overal

ing the shares of the most important three dominant margins reported in the tables indicate

hese account for about over two thirds of all lumpy episodes. There is a relatively small numbe

ustment episodes that do not have a dominant finance margin. For the bottom 90% (top 10%

s the share of SPIKE, DISINV, POSEG, NEGEG adjustments that do not have a sing

ant margin is approximately equal to 10% (20%).

eparatory financing phase (’k-1’) around expansions. Table 2 shows that in 25% o

IKE adjustments that are financed by a dominant margin, cash accumulation is recorde

the dominant means of financing. This holds for both the bottom 90% and top 10% o

Debt reduction, which makes room for debt capacity, is the dominant margin in 23% of a

E adjustments for smaller firms and 20% of all SPIKE adjustments for very large firms. Th

rtion of POSEG adjustments where cash accumulation and debt reduction is dominant is quit

r to the proportions of SPIKE adjustment as discussed above for both small and large firm

, across all expansion episodes and for both the 90% and 10% size distribution of firms cas

ulation and debt reduction are dominant in almost 50% of the sample of lumpy adjustment

ghting the fact that they are used very frequently as the preferred financial policy. Importantl

2 demonstrates that cash reductions (not just slower cash accumulation relative to assets)—ar

r each year we categorize all firm observations by percentile of total assets into different size classes. A firm

ed to belong to a certain size category according to the median size classification of its observations.
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l finance margin in a large number of expansionary episodes. Similarly, debt reductions in th

ratory year make room for additional debt capacity which is then used during the adjustmen

notable difference between small and large firms is that in employment bursts, negative equit

ce becomes a dominant margin for large firms in a high proportion (32%). Consistent wit

idence on dynamic patterns in B.1, equity issuance (positive or negative) does not featur

g the top three most observed financing margins for the bottom 90% of firms.24 Overall, Tab

lights the fact that the qualitative patterns documented through the dynamic analysis in th

ns above are of quantitative significance.

djustment year (’k’) during expansions. For smaller firms, the most observed margi

g year ’k’ is debt accumulation accounting for 37%, and 39% of adjustments in SPIKE, an

G episodes respectively. Cash reduction in year ’k’, is the second most observed margi

it accounts for 21%, and 19% in SPIKE, and POSEG episodes respectively. There is som

geneity evident from the fact that there are adjustments in either capital or employment wher

accumulate instead of running down cash balances. For very large firms, the dominant margi

r 50% of positive adjustments is debt accumulation. Cash reduction is not as dominant as it

aller firms, being dominant in a significantly lower proportion of positive employment episode

ared to smaller firms. For large firms reductions in equity continues to feature as a dominan

n and together with debt issuance are much more prevalent margins for very large firms a

ared to smaller firms. As in Covas and Den Haan (2011), this finding suggests that very larg

may be substituting equity for debt during the adjustment year of lumpy expansions. Ou

sis, relative to Covas and Den Haan (2011), unearths a new fact, namely the preparation o

apacity for lumpy adjustment.

ontractions. Table 3 reports that for the bottom 90% of firms and for both capital an

yment contractions, debt accumulation is the most observed margin in year ’k-1’, comprisin

r the bottom 90% of firms, positive (negative) equity issuance is the dominant margin in a relatively small sha

stments, always smaller than 10%. For example, positive/negative equity issuance is the dominant margin

year ’k’)/9% (in year ’k-1’) of SPIKE episodes.
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% and 32% of episodes respectively. In year ’k’, debt reduction is the most observed margin

nting for 40% and 34% in capital and employment contractions respectively. Yet, there

heterogeneity present in that we also have episodes where there are a non-negligible numbe

s which reduce debt, both in years ’k-1’ and ’k’. Cash reductions are also prevalent in eithe

adjustment margin and both at times ’k’ and ’k-1’. For the largest 10% of firms negativ

issuance is the most observed margin accounting for 32% of all episodes. But in year ’k’ th

t firms behave more in line to the bottom 90% of firms in that they reduce debt across bot

es, these shares are indeed very similar at 41% and 38% in capital and employment contraction

tively.

recurring finding across contractionary and expansionary episodes is that equity issue as

n of financial adjustment plays an important role for the largest 10% of firms, but is much le

nt for smaller firms. In this dimension, our findings complement those in Covas and Den Haa

). There are several possible explanations for the importance of equity as a financing margin fo

he largest firms and we briefly mention three of these. In the model of Myers (1984) and Mye

ajluf (1984), asymmetric information between managers and investors about risky securitie

managers to forgo financing profitable investments through equity issuance but rather throug

al funds or debt. This pecking order may not be applicable for large firms if asymmetrie

ormation are less severe than for smaller ones. A second possible explanation is that agenc

ms may be stronger in large firms leading their managers to ignore equity issuing costs (Jun

(1996)). A final hypothesis is within the dynamic tradeoff model of ?, that argues that firm

to preserve financial flexibility and avoid issuing debt that may result in distress and preven

from exercising future investment options. If for some reason large firms are more concerne

preserving financial flexibility, they would resort more to issuing equity than smaller firms.

sum, the main differences in the financing patterns across the size categories are: 1) relativel

smaller firms use the cash margin in the preparation year ’k-1’ of the adjustment, supportin

iew that costly external finance makes firms actively manipulating cash in anticipation of

adjustment, and 2) relatively more of the largest firms use the equity issuance margin befor
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uring the lumpy contraction episode.25 The results in this section complement and support th

ic analysis, in that the dynamic patterns identified around lumpy capacity adjustments are o

itative importance.

Table 2: Dominant finance margins: positive adjustments

m 90% firms
E POSEG

year k-1 year k year k-1 year k

minant margin Share Dominant margin Share Dominant margin Share Dominant margin Share

∆Cash(> 0) 0.25 ∆Debt(> 0) 0.37 ∆Debt(< 0) 0.24 ∆Debt(> 0) 0.39
∆Debt(< 0) 0.23 ∆Cash(< 0) 0.21 ∆Cash(> 0) 0.22 ∆Cash(< 0) 0.19
∆Debt(> 0) 0.18 ∆Cash(> 0) 0.16 ∆Debt(> 0) 0.20 ∆Cash(> 0) 0.15
f 3 other margins 0.34 0.27 Sum of 3 other margins 0.34 0.27

0% firms
E POSEG

year k-1 year k year k-1 year k

minant margin Share Dominant margin Share Dominant margin Share Dominant margin Share

∆Cash(> 0) 0.25 ∆Debt(> 0) 0.53 ∆Equity(< 0) 0.32 ∆Debt(> 0) 0.58
∆Debt(> 0) 0.20 ∆Equity(< 0) 0.16 ∆Debt(< 0) 0.20 ∆Equity(< 0) 0.14
∆Debt(< 0) 0.20 ∆Cash(> 0) 0.13 ∆Cash(> 0) 0.19 ∆Cash(< 0) 0.08
f 3 other margins 0.35 0.18 Sum of 3 other margins 0.29 0.20

ch lumpy adjustment type (SPIKE, POSEG) and time (k-1, k), we report in the table the share of firm-year observations in
one of the six financing margins – positive and negative changes in cash, debt and equity, respectively – is dominating all the
combined. This is the case if the absolute adjustment in one of the financing margins constitutes at least 50% of the sum of the
te adjustment in the remaining five margins. For each year we categorise firms by percentile of total assets into different size
s. A firm is classified as belonging to the bottom 90%, top 10% by the median size classification of its history.

Conclusions and Implications

is the first paper, to our knowledge, that studies the firm-level joint dynamics of financin

ns and lumpy adjustment in both employment, and in capital. We employ a rich and flexib

ical methodology that enables the identification of important and novel dynamic relationship

g financing margins, profitability and productivity indicators, and productive assets. We iden

stematic patterns in the movements of different finance margins. Lumpy adjustment in capit

e have decomposed the movements in equity issuance within all episodes described in Tables 2 and 3 and foun

he same definition of dominance as above, that dividend payments, not share repurchases or issuance, are th

ant component driving movements in equity issuance for large firms in both expansions and contractions.
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Table 3: Dominant finance margins: negative adjustments

m 90% firms
NV NEGEG

year k-1 year k year k-1 year k

minant margin Share Dominant margin Share Dominant margin Share Dominant margin Share

∆Debt(> 0) 0.33 ∆Debt(< 0) 0.40 ∆Debt(> 0) 0.32 ∆Debt(< 0) 0.34
∆Cash(< 0) 0.21 ∆Cash(> 0) 0.24 ∆Debt(< 0) 0.20 ∆Debt(> 0) 0.18
∆Debt(< 0) 0.19 ∆Cash(< 0) 0.13 ∆Cash(< 0) 0.19 ∆Cash(< 0) 0.18
f 3 other margins 0.29 0.23 Sum of 3 other margins 0.29 0.30

0% firms
NV NEGEG

year k-1 year k year k-1 year k

minant margin Share Dominant margin Share Dominant margin Share Dominant margin Share

Equity(< 0) 0.32 ∆Debt(< 0) 0.41 ∆Equity(< 0) 0.32 ∆Debt(< 0) 0.38
∆Debt(> 0) 0.31 ∆Equity(< 0) 0.30 ∆Debt(> 0) 0.29 ∆Equity(< 0) 0.32
∆Debt(< 0) 0.17 ∆Cash(> 0) 0.12 ∆Debt(< 0) 0.22 ∆Debt(> 0) 0.13
f 3 other margins 0.20 0.17 Sum of 3 other margins 0.17 0.17

ch lumpy adjustment type (DISINV, NEGEG) and time (k-1, k), we report in the table the share of firm-year observations in
one of the six financing margins – positive and negative changes in cash, debt and equity, respectively – is dominating all the
combined. This is the case if the absolute adjustment in one of the financing margins constitutes at least 50% of the sum of the
te adjustment in the remaining five margins. For each year we categorise firms by percentile of total assets into different size
s. A firm is classified as belonging to the bottom 90%, top 10% by the median size classification of its history.

mployment is preceded by a finance preparatory phase with large and meaningful movements i

nd debt. The timing of these movements coincides with significant innovations in profitabilit

roductivity indicators and the latter serve as leading indicators of the incoming lumpy adjus

. During lumpy adjustment episodes, cash balances play an important and complementar

hat facilitate the creation of debt capacity. Prior to lumpy expansions, cash gets accumulate

verage declines. This ’dry powder’ gets used up during the adjustment and up to two yea

ards as cash balances go down and leverage is increased towards normal levels. In lump

ction episodes, firms start with impaired financial resources and attempt to restore them t

l levels. Firms undergoing employment reductions have more impaired financial health tha

undergoing disinvestment. The process of rebuilding financial resources is protracted and

mplete two years after the adjustment episode.

e empirical findings are informative as they can guide micro-foundations in models at th

ection of macroeconomics and corporate finance and in particular in models that study lump
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tment. We can draw two broad implications stemming from our findings. First, models tha

pt to jointly study real and financial decisions should seriously consider cash and debt as tw

ct finance margins that do not offset each other, but are complements in the finance of the lump

tment. Our findings suggest that cash should be treated as an important financial asset tha

firms to build financial flexibility, either because they have an incentive to avoid costly extern

e or because of managerial fears (and distress costs) of high leverage. Recent evidence b

d and Muller (2021) suggest leverage cycles are associated with boom-bust employment growt

. In future work it will be interesting to examine whether financial flexibility conferred by cas

itigate those cycles. Gamba and Triantis (2008) emphasize the additional value to financi

ility conferred by cash when the latter saves on future debt issuance costs. An equally appealin

retation of our findings is the precautionary demand for cash seems to be an important motiv

et possible future funding needs. Our findings also imply that as cash resources are ver

ble to firms preparing to finance a lumpy adjustment the design of policy stimulus shoul

on the availability of immediate cash flows to facilitate such adjustment. This is consisten

he evidence in Zwick and Mahon (2017) who find stronger responsiveness of investment whe

depreciation allowances generate readily available cash resources and when applied to a cro

n of firms with low cash holdings. Second, our findings suggest that persistent innovation

fitability and Tobin’s Q are prognostic for future market opportunities and anticipate th

ent adjustment. This is consistent with the view that firms possess advance and valuab

ation about growth opportunities. It therefore seems natural to introduce richer informatio

n the form of anticipated shocks–that incorporate advanced firm specific information abou

t opportunities when firms make decisions to invest in productive assets. Recent macro mode

mphasize the importance of lumpy investment for aggregate dynamics–as in recent work b

erry (2021), Koby and Wolf (2020)–study dynamics following contemporaneous shocks and wi

eresting to explore the implications of anticipated shocks in the TFP process (see e.g. Gört

soukalas (2017) and Görtz et al. (2022)) or forecast error and noisy information (see e.g. Gört

eromonahos (2022) and Botsis et al. (2021)).
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