
C ash F low, Investm ent, and H edging

1G eorgeA llayannis
D arden SchoolofB usiness, U niversity ofV irginia

PO B ox6550, C harlottesville, V A 22906
(804)924-3434, allayannisy@ darden.virginia.edu

A bon M ozumdar
R .B .Pam plin C ollegeofB usiness, V irginia Tech
1016 Pam plin H all, B lacksburg, V A 24061

(540)231-7379, abon@ vt.edu

T hisversion:September2000

1W ewouldliketothank T im A dam , C hrista B ouwm an, Susan C haplinsky, N .K .C hidambaran,
A lan Eberhardt, R obH ansen, B obH arris, C harlesH im m elberg, N arayan Jayaram an, K oseJohn,
G regK adlec, R am anK um ar, M ichaelPagano, N .R .Prabhala, D an R ogers, V ijaySingal, andJam es
W eston forvaluablecom m ents.W ehavealsobenē tedfrom com mentsbysem inarparticipantsat
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A bstract

U singa sam pleofS&P500non-̄ nancial¯rmsbetween1993and1995, weexam inewhetherthe

useofforeign currency derivativesby ¯rmswith signi¯cantexposuretoexchange-raterisk enables

them to reduce theirdependence on internalcash °ow form aking investm ents, aspredicted by

Froot, Scharfstein, andStein's(1993)m odelofoptim alhedging.C onsistentwith ourhypothesis,

we ¯nd that while hedgersand non-hedgershave sim ilarsensitivitiesofinvestm ent to net cash

°ow, sensitivity to unhedgedcash °ow issigni¯cantly lowerforhedgersthan non-hedgers.T his

resultisrobustto theuseofalternativespeci¯cationsofcash °ow, investm ent, andQ;to further

controlsforleverage, size, anddiversi¯cation;andto controlsforthe endogeneity ofthe hedging

decision.F inally, we¯ndadditionalevidencesupportingthee®ectivenessofhedgingasindicatedin

theabovem odel:hedgersreducethevolatility ofnetcash°ow signi¯cantlym orethan non-hedgers.



Introduction

W hatdo ¯rmsseek to achieve by hedging? A ccording to L ewentandK earney (1990)who

describe M erck'srisk m anagem entphilosophy, hedging iscriticalgiven the\potentiale®ect

ofcash °ow volatility on ourability to executeourstrategicplan ¡particularly, to m akethe

investm entsin R &D thatfurnish thebasisforfuturegrowth".T hisargum entisform alized

by Froot, Scharfstein, and Stein (1993)(hereafterF SS), who postulate thathedging adds

value to the extent that it allows¯rm sto stabilize theirinternally generated fundsand

undertake necessary investm ent, which m ighthave otherwise been bypassed in the face of

1costly external¯nancing. R ecently, G eczy, M inton, andSchrand(1997)haveexam inedthe

use offoreign currency derivativesin a sam ple ofFortune 500¯rm sandfoundthat ¯rm s

with large investm ent/growth opportunitiesandtightliquidity constraintsare m ore likely

to usecurrency derivativesthan ¯rm swith lessattractive investm entopportunitiesandless

2severeliquidity constraints.

W hile G eczy, M inton, andSchrand(1997)provide evidence that isconsistentwith the

F SS (1993)hypothesis, theirquestion isposed in exante terms, i.e., they test if¯rm sthat

the F SS m odelpredictsashaving incentivesto hedge, actually do so.N o study so farhas

exam ined if¯rm sthatusederivativesare indeedable to reduce the expostdependence of

3theirinvestm entson internalcash °ow, and thusm itigate the underinvestm entproblem .

In thispaperwedirectly exam inewhether¯rmsthatfacesigni¯cantexchange-raterisk and
1A sim ilarargum entwasearlierarticulatedby L essard(1990), Sm ith, Sm ithson andW ilford(1990)and

Stulz(1990).O thertheoriesofcorporate hedging include, forexam ple, Stulz (1984), which suggeststhat
corporate hedging isdue to m anagers'risk aversion and Sm ith and Stulz (1985), which suggeststhatthe
structureoftaxesorthecostsof¯nancialdistressm ay prompt¯rmsto undertakehedging activities.

2O therrelated em piricalstudieshave found evidence consistentwith Sm ith and Stulz's(1985)theory
[e.g., N ance, Sm ith andSm ithson (1993), H aushalter(2000)], consistentwith Stulz's(1984)m anagerialrisk
aversion theory [e.g., Tufano (1996)], andconsistentwith an argum entofhigh ¯xedcostsofhedging [e.g.,
M ian (1996)].

3A n exception isPetersen andT hiagarajan (1996)who exam inethedi®erencesin theuseofgoldderiva-
tivesbetween two ¯rm sin thegoldm ining industry.In thispaper, in contrast, weexam inethishypothesis
fortheuseofcurrency derivativesin a largecross-section of¯rm s.
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useforeign currencyderivatives(F C D s)sm ooth theircash °ows, andthustheirinvestm ents,

m ore than ¯rm sthatalso face exchange-raterisk butdo notusederivatives.W e focuson

currency derivativesbecausewewantto isolate a com m on sourceofrisk (i.e., currency)for

the two groupsof¯rm s(hedgersand non-hedgers)that we exam ine. Since currency risk

isim portantforboth hedgersandnon-hedgersin thissample, any observeddi®erencesin

cash °ow and investm entbetween the two groupsm ay be attributedm ore convincingly to

4currency hedging.

M orespeci¯cally, to exam inewhethercash °ow a®ectsinvestm entdi®erently forhedgers

than fornon-hedgers, we exam ine thedi®erence in therelation between thelevelofinvest-

m entandthelevelofoperatingcash°ow (i.e., thedi®erencein theinvestm ent-operatingcash

°ow sensitivity)between thetwogroups.O urprediction isthatifhedging ise®ectiveandas

prescribedby F SS, hedgersshouldhavea lowersensitivity ofinvestm enttopre-hedging cash

°ow than non-hedgers, controllingfordi®erencesin accesstoexternalcapitalandinvestm ent

opportunitiesbetween thetwo groups.

O urtestrequirestheuseofpre-hedgingorunhedgedcash °ows, sincewewanttoexam ine

whethercash °ow from ¯nancialhedgescounteractsthe volatility ofcash °ow from opera-

tions, andthusstabilizesthetotalinternalcash availableforinvesting.G iven thecurrently

non-harm onizedreportingpracticesin derivatives, identifying unhedgedcash °owsfrom op-

erationsrequirescarefulexam ination of¯rms'annualreports.T herefore, we exam ine the

annualreportsofeveryderivativeuserin oursam pletodeterm inewherehedgecash °owsare

reportedforeach ofthem.W e classify ¯rm sinto three categoriesin the following m anner:

(1)a ¯rm includesallcash °ow from hedgesin operating incom e;(2)a ¯rm includesallcash

°ow from hedgesin nonoperating incom e (e.g., \O therincom e", \Interest incom e")orin
4C learly, oneneedsto controlfor¯rm characteristicsthatre°ectdi®erencesin accessto externalcapital

and investm entopportunitiesbetween the two groupsthat m ay also explain di®erencesin cash °ow and
investm ent.
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both operating andnonoperating incom e;and(3)a ¯rm doesnotreport, orit isnotclear

from the annualreport, where cash °owsfrom hedgesare included.For¯rm sin category

(2), forwhich atleastpartofthecash °owsfrom hedgesisincludedin nonoperating incom e,

operating cash °ow isa reasonable, though adm ittedly, im perfect, proxy forunhedgedcash

°ow (a listofall¯rm sclassi¯edin category (2)alongwith thederivatives-relatedstatem ents

from theirannualreportsisavailable upon requestfrom the authors).Speci¯cally, we use

N et O perating Prō t (N O P) plusD epreciation and A m ortization (D A ) m inuschange in

working capital(¢ W C ), andalternatively, N etO perating Prō tL essA djustedTaxes(N O -

PL A T )plusD A (astaxespaidrepresenta non-discretionary cash °ow that isexposedto

F X risk)m inuschange in working capital(¢ W C )asm easuresofunhedgedcash °ow.

T hepaperlinkstwoseem ingly disparateliteratures| oneon hedging, andtheotheron

5¯nancing constraintsandinvestm ent| in an empiricalsetting. T heF SS m odelestablishes

thetheoreticalconnection between them byshowingthatthrough hedging, ¯rmscan reduce

thevolatility oftheircash °ow, andthusreducethevolatility oftheirinvestm ent, without

relying on costly external¯nancing. W e test thishypothesisusing a sam ple ofS&P 500

non¯nancial¯rm sbetween 1993and1995thatfacesubstantialexchange-raterisk.W e use

a speci¯cation sim ilarto the one used in the investm ent-cash °ow sensitivity literature:

investm ent isregressed on unhedged cash °ow (N O PL A T plusD A m inus¢ W C ), an F X

derivativedum m y, an interaction term between unhedgedcash °ow andthe F X derivative

usedum my, andcontrolsforgrowth opportunities(Tobin'sQ , estim atedasin Perfectand

W iles(1994)), and¯xed¯rm andyeare®ects.B oth investm entandcash °ow arescaledby

capitalstock atthebeginning oftheyear.

C onsistentwith ourhypothesis, we ¯ndthatthe investm ent-cash °ow sensitivity ofthe
5See, forexample, Fazzari, H ubbard, and Petersen (1988), H oshi, K ashyap, and Scharfstein (1991),

K aplan andZingales(1997), L am ont(1997), Shin andPark (1998), andW hited(1992)forreferencesin the
¯nancing constraintsandinvestm entliterature.
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sampleofhedgersissigni¯cantly lowerthan thatofthesam pleofnon-hedgers, asindicated

by the negative andsigni¯cantcoe± cienton the interaction term .T hisevidencesupports

ourhypothesisthat¯rm sthathedgetendto stabilizetheirinvestm entprogram sandm ake

investm ent lessdependent on current cash °ow. A lternative m easuresofunhedged cash

°ow (e.g., N O PplusD A m inus¢ W C )alsoyieldsigni¯cantly lowerestim atesofinvestm ent-

cash °ow sensitivity forhedgersthan fornon-hedgers.H owever, the estim ated investm ent

sensitivity to net (post-hedging) internalcash °ow, which isdeterm ined by the ease of

accessto external¯nancing, isnotsigni¯cantly di®erentforthetwo groupssuggesting that

the observed di®erence in investm ent sensitivity to unhedged cash °ow isnot driven by

di®erencesin dividendpolicy and/orunequalaccessto external¯nancing.

N ext, weexam inewhetherourresultsarerobustto a variety ofalternativespeci¯cations

ofthe regression equation and the dependent/independent variables. In these tests, we

follow closelytheliteratureon investm ent-cash°ow sensitivity and¯nancingconstraints[see,

e.g., Fazzari, H ubbard, andPetersen (1988)andK aplan andZingales(1997)].Speci¯cally,

2ourresultsare robustto the use oflagged cash, lagged Q , lagged investm ent, and Q as

additionalcontrols;toan alternativem easureofinvestm ent(capitalexpendituresplusR &D

andadvertisem entexpenditures);to the useofM arket-to-B ook ratio insteadofTobin'sQ;

andto the use ofR &D andadvertising expendituresin addition to, orinstead of, Q asa

proxy forgrowth opportunities.

W e also estim ate a m odelofchangesin investm ent in response to cash °ow changes.

Such a m odelallowsusto quantify the e®ecton investm entofa 1percentchange in cash

°ow, and providesa check against possible autocorrelation in the data. A gain, we ¯nd

evidenceconsistentwith ourhypothesisthatascash °ow changes, investm entchangesby a

signi¯cantly sm allerproportion forhedgersthan fornon-hedgers.Further, in line with the

theoreticalprediction ofF SS, thesedi®erencesarem orepronouncedin the caseofnegative
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cash °ow changes.In thiscase, a decline in investm entin responseto a 1% decline in cash

°ow islowerforhedgersby 0.254% than fornon-hedgers.

Itishoweverpossiblethatthedi®erencesin theinvestm ent-cash°ow sensitivitiesbetween

the two groupsare driven by di®erencesin factorsotherthan hedging. Forexample, the

two groupsm ay have di®erentcapitalstructure orsize, which willa®ectboth investm ent

andcash °ow andthereforetherelationshipbetween investm entandcash °ow.To control

forsuch possibilities, weperform additionaltestswherewe interactcash °ow with debt-to-

equity, size, anddiversi¯cation.W e¯ndthatnoneofthesevariablesa®ectsourresultthat

the investm ent-cash °ow sensitivity islowerforhedgersthan fornon-hedgers.

There are two related concernsthat arise from ourpartitioning the sam ple into two

groupson the basisofthe observed decision by a ¯rm to hedge/not hedge. F irst, this

representsan endogenousdecision by the¯rm which m ay introducea selectivity biasin the

coe± cientestim ates[see H eckm an (1979), M addala (1983)].W euseH eckm an's(1979)two-

stepprocedureto addressthisissue.Second, itispossiblethatthehedging andinvestm ent

decisionsofthe ¯rm are m ade sim ultaneously based on a com m on inform ation set, thus

introducing a sim ultaneousequationsbiaswhich m ay again rendertheestim atesbiased.W e

use a T wo-Stage-L east-Squaresprocedure to addressthisproblem , using thedeterm inants

ofhedging identi¯edby priorresearch asexplanatory factorsin the¯rststage.

O ur̄ naltestofthee®ectofhedgingon cash°ow andinvestm entexam inesthevolatilities

ofcash °owsbefore and afterincorporating the e®ect ofcash °owsfrom hedging. T his

representsanotherway todeterm ineifthelowerinvestm ent-cash °ow sensitivity forhedgers

isindeedrelatedto the volatility-reducing e®ectofcash °owsfrom ¯nancialhedges, orto

betteraccesstoexternalcapitalm arkets.R egressinghedgedcash°ow on unhedgedcash °ow

yieldsa signi¯cantly lowercoe± cientforhedgersthan non-hedgers, reinforcing ourinference
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from thepreviousteststhathedging attenuatesthe im pactofoperating °uctuationson net

internalcash availableforinvesting.

In general, our¯ndingssuggest that ¯rm suse derivativesasa risk m anagem ent tool

that allowsthem to execute theirstrategic plan andm aintain investm ent, sim ilarto what

wasdescribedasM erck'sprim ary purpose ofderivative use.O ur¯nding isalso consistent

with A llayannisand W eston's(2000)¯nding that ¯rm sthatuse derivativesincrease their

value. T he investigation of the m agnitude ofthe value benē t due to the reduction of

underinvestm ent asa resultofthe use ofderivativesisan im portant question forfurther

research.

T he rem ainderofthe paperisorganized asfollows. Section 1 describesoursam ple

and developsourhypothesis. Section 2presentsourm ain testson the di®erencesin the

investm ent-cash °ow sensitivity between hedgersandnon-hedgers.Section 3 considersal-

ternativeexplanationsofourresultsandprovidesadditionalevidenceon thee®ectivenessof

hedging in sm oothing investm ent.Section 4concludes.

1.H ypothesisdevelopm entand sam pledescription

1.1The im pactofhedging on investm ent-cash °ow sensitivity

T here are two m ain directionsthat the literature on hedging hasfollowed. O ne direction

isthe exam ination ofwhich theory ofhedging bestdescribeswhatwe observe in thedata.

T hereareseveralpapersthatexam inetheuseofalternativetypesofderivatives(exchange-

rate, interest-rate, andcom m odity)andtheirdeterm inants[see, e.g., Tufano (1996), G eczy,

M inton, andSchrand(1997), M ian (1996), N ance, Sm ith, andSm ithson (1993), H aushalter

6(2000), G uay (1998), V iswanathan (1998), andG raham andR ogers(2000)]. A n alternative
6See, also earlierstudiesby B ooth, Sm ith andStolz(1984), B lock andG allagher(1986), and W alland

Pringle(1989)on theuseofinterest-ratederivativesandm orerecentstudiesbyJalilvand, Switzer, andTang
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routehasbeen toexam inetheim pactofhedging on a ¯rm.Forexam ple, H eandN g(1998),

A llayannisand O fek (2000), andSim kinsandL aux(1997)exam ine the e®ectoftheuseof

currency derivativeson a ¯rm'sexchange-rate risk and ¯ndthat on average, ¯rm sreduce

theirexchange-rateriskthrough theuseofderivatives.In a m oregeneralcontext, exam ining

the useofcurrency, interest-rate, andcom m odity derivatives, G uay (1999)¯ndsthat¯rm s

reduce risk following the initiation ofa hedging program. M ore recently, A llayannisand

W eston (2000)exam inetheuseofcurrency derivativesanditse®ecton ¯rm value, and¯nd

thathedging increases¯rm value.

T hispaperaugm entsthelatterliteratureby exam ining the im pactofcurrency hedging

on a ¯rm'scash °ow and investm ent. In the F SS fram ework, a ¯rm hedgesto m itigate

underinvestm ent, which wouldotherwisearisedueto volatility in internally generatedcash

°owsandcostly external¯nancing.If¯rmshedgeforsuch a purpose, then fora sam pleof

¯rm swith exposure to currency risk, one shouldobserve lessvolatile investm entforthose

thathedgecurrency risk than forthosethatdo not.To theextentpossible, hedgerswould

wantto m ake investm ent independentofcurrentunhedgedcash °ow andthusensure that

investm ent isundertaken regardlessofthe levelofinternally generatedcash.T hisshould

therefore lead to a lowersensitivity ofinvestm entto unhedgedcash °ow forhedgersthan

fornon-hedgers.

Thispaperlinksthehedging literaturewith theoneon ¯nancing constraintsandinvest-

m ent cash-°ow sensitivity. W hen a ¯rm is¯nancially constrained, it ism ore likely to be

unable to invest, i.e., ifcash °ow falls, investm entfalls.O n the otherhand, a ¯rm that is

less¯nancially constrainedshouldbe betterable to undertake investm entby tapping into

externalcapitalm arkets. H owever, asK aplan and Zingales(1997)point out, external¯-

(1998)on theuseofderivativesby C anadian ¯rm sandA bimbola andB aker(1998)forU .K ¯rms.Seealso
B odnarandG ebhardt(1999)fora comparison ofderivativeusebetween U .S.andG erm an ¯rm s.
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nancing iscostlierthan internalfundsforevery¯rm andthedistinction between constrained

andunconstrained¯rm sessentially liesin thedegreeofthiscostdi®erential.C onsequently,

even forlargeandm ature¯rm s(asin oursam pleofS&P500̄ rm s)insu± cientinternalcash

generation willresultin investm entcutbacksand¯nancialhedging couldprovidea solution

to it.G iven thelargefraction offoreign salesforthe¯rm sin oursample, currency hedging

couldplay an im portantrole in insulating ¯rm sfrom problem sofinsu± cient internalcash

causedby adverseexchangeratem ovem ents.

1.2Identifying hedgersand non-hedgers

W e obtain inform ation on the use ofcurrency forwards, futures, swaps, andoptionsforall

S&P 500non¯nancial¯rm s(asof1995)from the footnotesto theirannualreports. W e

trace theiruseofderivativesovertheperiod1993-95.A ¯rm thatusedcurrency forwards,

futures, swaps, oroptionsin a yeariscategorized asa hedgerforthat year, while a ¯rm

that did not indicate any use ofsuch derivativesisconsidered to be a non-hedger. N ote

thatthere isevidenceby G uay (1999), andA llayannisandO fek (2000), which suggeststhat

currency derivative usersare on average reducing theirexchange-rate risk (i.e., they are

hedging).W e excludedS&P500¯nancial¯rm sfrom oursam plebecausem ostofthem are

also m arket-m akersin foreign currency derivativesandtherefore theirm otivation in using

derivativesm ay be very di®erentfrom thatofnon¯nancial¯rms.W e also excludedpublic

utilitiesbecausethey areheavily regulated.

A t¯rstglance, som e am ountofnoise m ay seem unavoidable in identifying hedgersand

non-hedgers.T hisisdueto thefactthatwhile we concentrate on currency hedging alone,

actualcorporate hedging programsm ay include otherformsofhedging (e.g., interestrate,

com m odity)aswell.C onsequently, wem ayerroneouslyclassifysom ehedgersasnon-hedgers.

C loserinspection ofthedata, however, indicatesthatthe im pactofsuch errorsislikely to
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be sm all. T here isearlierevidence (G eczy, M inton, and Schrand (1995), W orking Paper

version), con¯rm ed in oursample, that m ost¯rm sthat use non-currency derivativesalso

usecurrency derivatives.T heactualdivergencebetween thetwo, andthereforethem isclas-

si¯cation error, issm all.Further, any noise in classifying ¯rmsashedgersandnon-hedgers

willblurthetruedistinction, ifany, between thetwo groups, andwillintroducesom ebias

againstourhypothesisoflowerinvestm ent-cash °ow sensitivity forhedgers.

1.3 M easuring unhedged cash °ow:The use ofN O PL A T plusD A m inus¢ W C
asa proxy

A certain am ount ofcaution isnecessary when choosing the appropriate m easure ofcash

°ow (See F igure 1). In the ¯nancing constraintsliterature, it hasbeen custom ary to use

netcash °ow, i.e., netincom eplusdepreciation andam ortization.T hisisappropriate, since

the point ofthat literature isto exam ine whetherexternal¯nancing isused to sm oothen

out °uctuationsin internalfunds(net cash °ow) in m aking investm ents. O urobjective,

however, isto exam ine ifthe use of¯nancialderivativesreducesthe ¯rm 'sinternalcash

°ow volatility. G iven that the ¯rm 'soperationsare exposedto foreign exchange risk, we

wantto testifF X volatility-induced°uctuationsin unhedgedcash °owsareneutralizedby

derivativecash °ows, sothatnetcash °ow, andconsequently investm ent, arestabilized.O ur

goaltherefore isto estim ate the sensitivity ofthe ¯rm 'sinvestm entsto itsunhedgedcash

°owsfrom operations, andtestifusing ¯nancialderivativesenablesthe¯rm to reducethis

sensitivity.

C onsiderthefollowing num ericalexam ple forillustration.F irm sA and B are identical

in every respect otherthan hedging | A hedgeswhile B doesnot. T hey have identical

levelsofoperating risk:assum ethatoperating cash °ow volatility is50% forboth ¯rms, of

which half, i.e., 25% volatility, isdueto F X risk.T hey also face identicallevelsof¯nancing
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constraintsso thatforboth ¯rm s, investm entshave to be cutby 50centsforevery dollar

reduction in net internalcash °ow.ForA , the 50% volatility ofunhedgedoperating cash

°ow resultsin 25% volatility ofnet cash °ow (since the 25% volatility componentdue to

F X risk ishedged away)resulting in 12.5% volatility ofinvestm ents.ForB , however, the

50% volatility ofoperating cash °ow translatesinto50% volatility ofnetcash °ow and25%

volatility ofinvestm ent.Ifinvestm ent-cash °ow sensitivity ism easuredon thebasisofnet

cash °ow, itwillyieldthesam ecoe± cientof0.5forboth ¯rm s,re°ectingtheidenticalextent

of¯nancialconstraintsfacedby them , while ifitism easuredon thebasisofoperating cash

°ow, itwillyielda lowercoe± cient(0.25)forA than forB (0.5), re°ecting the im pactof

hedging forA .

U nfortunately,directobservation ofunhedgedcash°owsfrom operationsism adedi± cult

bythelack ofuniform ity in hedgeaccounting andreportingpractices.W ethereforeexam ine

statem entsin theannualreportsforallcurrencyderivativeusersin oursampletodeterm ine

where (in which item in the incom estatem ent)each ¯rm includescash °ow from currency

hedges. W e classi¯y the hedgersin three categoriesin the following m anner:(1) a ¯rm

includesallcash°ow from hedgesin operating incom e;(2)a ¯rm includesallcash°ow from

hedgesinnonoperatingincom e(e.g.,\O therincom e", \Interestincom e")orinbothoperating

andnonoperating incom e;and(3)a ¯rm doesnotreport, orit isnotclearfrom theannual

report, wherecash °owsfrom hedgesare included.

A lthough som epatternsem ergedasto wherecom paniesincludedi®erenttypesofcash

°ow from hedges, wefoundseveralcounter-exam plesform anyofthem:forexam ple, although

cash °ow from hedgesassociatedwith anticipatedtransactionsarereportedby som e ¯rm s

asnonoperating expense/incom e(e.g., A tlanticR ich¯eld, A R C ), other¯rms(e.g., C hevron,

C H V )report it asoperating incom e. C ash °owsthat are tied to speci¯c operationsare

usually netted at the revenue/cost leveland hence the im pact ofsuch hedgesisincluded
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in operating incom e. Such ¯rmswere classi¯ed in category (1). Ifin addition, they had

othertypesofhedgesforwhich cash °owswere includedin nonoperating incom e, they were

included in category (2).Forexample, Silicon G raphics, (SG I)hasboth \gainsandlosses

on foreign exchange forwardcontractsforwhich a ¯rm com m itm entrelatedto a custom er

transaction hasbeen attained", which isincludedin revenue(operating incom e), aswellas

\gainsandlosseson foreign currency forwardcontractsthataredesignatedande®ective as

hedging ofexisting assetsandliabilities", which arerecognizedin interestandotherincom e.

T herefore, SG I isincluded in category (2).A lso, cash °owsfrom debt-relatedderivatives

(e.g., cross-currencyswaps)andthosethatare¯nancing-relatedarealm ostalwaysrecognized

7underinterestexpense/incom e along with the underlying debttransaction. Forexam ple,

IB M statesin its1995annualreport\Interestandcurrencyratedi®erentialsaccruing under

interestrateandcurrencycontractsrelatedtothecustom er̄ nancingbusinessarerecognized

overthe life ofthe contractsin interest expense, and the e®ectsofcontractsrelated to

intracompanyfundingarerecognizedoverthelifeofthecontractin interestincom e".F inally,

weencounteredsom e instancesofam biguity between ìncom e', ǹetincom e', and òperating

incom e'.In such cases, weconservatively assum ed ǹetincom e'and ìncom e'tobethesam e,

except, in a few cases, when itwasclearfrom the contextthatthe cash °ow pertainedto

nonoperating incom e.

O utof181currency derivativeusersin oursam ple, 54includecash °ow from hedgesin

operating incom e only (category 1), 45 include them in nonoperating incom e only orboth

in operating and nonoperating incom e (category 2), while 82did not report any speci¯c

inform ation regarding thecash °ow from hedges, orifthey didreport, itwasnotsu± cient

to allow classi¯cation in any ofthepreviouscategories(category 3).Tobeconservative, we

only included¯rmsin category (2), forwhich wewerequitecertain thatatleastpartofthe
7A lso, cash °owsfrom interest-ratehedgesarealm ostalwaysrecognizedunderinterestexpense/incom e.
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cash °owsfrom hedgeswere includedin nonoperating incom e.W e includedseveral¯rm sin

category (3), even though wesuspectedthatthey couldbeclassi¯edin category (2), butdid

nothave explicitevidence in the annualreportsto con¯rm oursuspicion (A listofall¯rm

classi¯edin category2along with relatedderivativesstatem entsthatledustoclassify them

in thosecategoriesisavailableupon requestfrom theauthors).

8For̄ rm sincategory2,therefore,N etO peratingPrō tplusD epreciation andA m ortization

m inuschangein W orking C apital(N O P+D A -¢ W C )representsa m easureofoperating cash

°ow that isnot a®ectedby these derivative cash °ows.N ote thatforthe purposesofour

paper, since we are interested in cash °ow available forinvestm ent, we wouldnotwantto

accountforchangesin working capitalrelatedto cash/m arketablesecuritiesandshort-term

investm entorrelatedto¯nancing activities, such asdebtin currentliabilities.T herefore, we

9dē neworkingcapitalasreceivablesplusinventoriesm inusaccountspayable. Further, taxes

paidrepresenta non-discretionary cash out°ow that isexposedto F X risk.C onsequently,

10we use N et O perating Prō t L essA djusted TaxesplusD epreciation and A m ortization

m inuschangesin working capital(N O PL A T +D A -¢ W C )asourm easureofunhedgedcash

°ow from operations.H owever, in ourrobustnesstests, we also use N O P+D A -¢ W C and

11N O P+D A -¢ W C -Incom e TaxExpense asalternative m easuresofcash °ow. In ourtests,

we require cash °ow to be positive, asnegative cash °ow m ay be indicative of¯nancial

distress(see H ubbard(1998)).
8O perating prō tbeforedepreciation, A nnualC O M PU STA T data item number13.
9A nnualC O M PU STA T item number2plusitem number3m inusitem number70.
10A nnualC O M PU STA T data item number13m inusitem number317.
11W eprefertheuseoftaxespaid(C O M PU STA T item number317)overincom etaxexpense(C O M PU S-

TAT item number16)sincetheform erisa cash item whilethelatterisan accrualitem .
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1.4O therregression variables| Investm entand Tobin'sQ

Following the investm ent-cash °ow literature, we use capitalexpenditure asa m easure of

investm ent.W e scale investm entandcash °ow using capitalstock atthebeginning ofthe

year, asm easuredby netproperty, plantandequipm ent.W e use Tobin'sQ asa proxy for

a ¯rm 'sinvestm entopportunity set.Tobin'sQ isdē nedastheratio ofm arketvalueofthe

¯rm to replacem entcostofassets.O urm ethodology forconstructing them arketvalueand

12replacem entcostofassetsfollowsPerfectandW iles(1994). T hem arketvalueofthe¯rm is

constructedby adding them arketvalueofdebtandthem arketvalueofequity.T hem arket

valueofcom m onstock istakendirectlyfrom C O M PU STA T.W eestim atethem arketvalueof

preferredstock using theyear-endredemption valueassuggestedby L ang andStulz(1994).

T hem arketvalueofdebtisconstructedbyusing a recursivem ethodologythatestim atesthe

m aturity structureofthe¯rm 'slong-term debtandaccountsforchangesin theyieldon A -

ratedindustrialbonds.W eassum ethatotherliabilities(short-term debt)havem arketvalue

equaltobook value.T hereplacem entcostofassetsiscalculatedasthereplacem entcostof

¯xedassetsplusinventories.W e estim ate replacem entcostusing a recursive m ethodology

thataccountsforrealdepreciation, in°ation, new capitalexpenditures, andthem ethodof

inventory accounting usedby each ¯rm , asdescribedin PerfectandW iles(1994).Further,

we also use alternatively a sim ple m easure ofQ , dē ned asthe ratio ofm arket value of

assetsto book value ofassets, aswellasR &D andadvertising expenditure, eitheralone or

in addition to Q.
12T hism ethodology hasalso been employed by L ang and Stulz (1994), Yerm ack (1996), and Servaes

(1996), am ong others.
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1.5Sam plecharacteristics

O urinitialsam pleconsistsof944¯rm -yearobservationsbetween 1993and1995.Forallthe

¯rm sin thissam ple, weobtaineddata from thegeographicalsegm entofthe C O M PU STA T

database on year-endforeign salesfrom operationsabroad.FA SB 14requires¯rmsto re-

portgeographical-segm ent inform ation for¯scalyearsending afterD ecember15, 1977for

segm entswhosesales, assets, orprō tsexceed10% ofconsolidatedtotals.A pproxim ately

71% (670)ofthe ¯rm -yearobservationsin oursample have foreign salesfrom operations

abroad.Earlierem piricalstudies[e.g., Jorion (1990)] show that the percentage offoreign

salesispositively andsigni¯cantlyrelatedto a ¯rm'sexchange-raterisk.T herefore, forsuch

¯rm sthe use ofcurrency derivativesm ay be vital.A pproxim ately 75.2% (504)outofthe

sampleobservationswith foreign saleshavecurrencyderivatives.W ewereabletodē nitively

classify 127sam pleobservationsasbelonging to ¯rmswhich reportatleastpartofthecash

°owsfrom hedgesto nonoperating incom e(category 2).

Table 1presentssum m ary statisticsseparately forthe samplesofcurrency derivative

users(classi¯edin category 2)andnon-users.A salsofoundin G eczy, M inton, andSchrand

(1997), usersaremuch largerthan nonusers(e.g., m ean salesforusersof18871.92com pared

to 5790.67fornonusers)andhave largerratio ofR &D to capitalstock on average (0.181

versus0.065). A salso found in A llayannisand W eston (2000), F C D usershave higher

Tobin'sQsand m arketto book ratios(e.g., m ean Tobin'sQ of2.109foruserscom pared

with 1.617 fornonusers). A lso, F C D usershave sim ilardividend ratios(0.357 forusers

versus0.331fornon-users;di®erence notstatistically signi¯cant)suggesting that the two

groupsdo not di®ersigni¯cantly with respect to theirease ofaccessto externalcapital.

F inally, although investm entislargerforF C D usersthan nonusersre°ecting possibly their

largersize, investm entnorm alizedby capitalstock issim ilarforthe two groups(0.243for
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usersversus0.203fornonusers).

2.C ash F low, Investm ent, and H edging

2.1R egression Speci¯cation and R esults

In thissection, we presentthe testsofourhypothesisand the results. O urhypothesisis

that ¯rmsthat are signi¯cantly exposed to exchange-rate risk willbenē t from hedging

by having a sm allerinvestm ent-cash °ow sensitivity than ¯rm sthat do not hedge. To

com paretheinvestm ent-cash°ow sensitivityam ongthetwogroups,weestim atethefollowing

cross-sectionalm odel, which issim ilarto theonethathasoften been usedin the ¯nancing

13constraintsandinvestm entliterature:

I C F C Ft t t¤ ¤= ®+¯Q +° +® F C D D U M +° F C D D U M +Y E AR D U M +F IR M D U M +²t tK K Kt¡1 t¡1 t¡1
(1)

Itwhere isinvestm entduring yeart, scaledby capitalstock atthebeginning oftheyear;K t¡1

C F t iscash °ow during yeart, scaledby capitalstock atthebeginning ofthe year;Q istK t¡1

Tobin'sQ atthebeginningoftheyear,usedasa m easureofa ¯rm'sinvestm entopportunities;

F C D D U M isa dum m y variable thatequals1ifthe ¯rm isa hedgerand0otherwise and

Y E AR D U M and F IR M D U M are dum m iesto controlforyearand ¯rm e®ects. In the

C F¤ tabove regression, the coe± cient° forthe interaction term ¤F C D D U M re°ectstheK t¡1

di®erence in the investm ent-cash °ow sensitivity between hedgersand nonhedgers. O ur

¤hypothesissuggeststhat ° < 0(hedgershave a sm allerinvestm ent-cash °ow sensitivity

than nonhedgers)and° > 0(indicating thathighercash °ow leadstohigherinvestm entfor
13See, e.g., Fazzari, H ubbardandPetersen (1988), K aplan andZingales(1997), andL am ont(1997).
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14both groups).

Table2presentsresultsoftheestim ationofm odel(1)forfouralternativem easuresofcash

°ow.In the¯rstcolum n, weuseN O PL A T +D A -¢ W C asthem easureofunhedgedcash °ow,

asexplainedearlier.C onsistentwith ourhypothesis, we ¯ndthatthe investm ent-cash °ow

¤sensitivity issigni¯cantly lowerforthehedgersthan forthenon-hedgers(° equals-0.117),

whilethecom m on componentofinvestm ent-cash °ow sensitivity° ispositiveandsigni¯cant

asexpected. T he di®erence in the investm ent-cash °ow sensitivity between hedgersand

nonhedgersissigni¯cant at the 1% signi¯cance level. T he ¯t ofourm odelisalso quite

2strong asnotedby thereportedadjustedR (0.77).In colum n II we use(accrued)incom e

tax expense instead ofcash taxespaid to calculate the cash °ow m easure and again ¯nd

¤a signi¯cantly lowerinvestm ent-cash °ow sensitivity forhedgersthan fornon-hedgers(°

equals-0.124).In colum n III wecom paretheinvestm ent-cash °ow sensitivity ofthehedgers

and non-hedgersusing N O P+D A -¢ W C asthe m easure ofunhedgedcash °ow.T he only

di®erenceisthatusingthepreviousdē nitionsofcash °ow wouldalsoaccountfordi®erences

in taxes(a nondiscretionary cash out°ow which issensitive to F X risk)between the two

¤ 15groups.T heresultsusing thism easureofcash °ow arevery sim ilar(° equals-0.121).

F inally, colum n IV com paresthe investm ent-cash °ow sensitivity between hedgersand

non-hedgersusing netcash °ow asthem easureofcash °ow.A swe argued in theprevious

section, thispost-hedging m easure ofcash °ow isnot likely to re°ect the di®erencesin

hedgingpolicybetween thetwogroups.W e¯ndthatthedi®erencein estim atedinvestm ent-
14N otethatin thisspeci¯cation, hedgersandnonhedgersdi®eronly in theextenttowhich cash °ow a®ects

investm ent.W e allow the interceptto bedi®erentforthetwo groupsin thisspeci¯cation by including the
F X dum m y independently, asiscustom ary in regressionsofthisnature(see G reene(1993)).H owever, we
also run regressionsin which weforcethe interceptto bethesam eforthetwo groups.W e¯ndtheresults
to bequalitatively sim ilar(resultsnotreported).
15G iven theobservedskewnessin working capitalin oursam ple, adjusting forityieldssom eclearoutliers

in cash °ow. W e elim inate the top¯ve percent ofcash °ow observationsin these teststo m itigate their
impact.
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¤cash °ow sensitivity isnow m uch sm aller(° equals-0.060)andisstatistically insigni¯cant.

Investm ent-cash °ow sensitivity at thislevelisdeterm inedsolely by the ease ofaccessto

external¯nancing, which im pliesthatthedi®erencesin investm ent-cash °ow sensitivity at

theunhedgedcash°ow level(colum nsI, II, andIII)areduetodi®erencesinhedgingbehavior

between the two groupsandnotdue to di®erencesin accessto external¯nancing and/or

dividendpolicy.W e present additionalevidence supporting thisconclusion in subsections

3.1and3.3.

2.2R obustnesstests

In thissubsection, weexam ine a variety ofalternativespeci¯cationsofm odel(1)andalter-

native m easuresofinvestm ent and Q.The ¯rstsetoftestsexam inesalternativesrelated

to them easurem entofQ andcash °ow.W e uselaggedcash °ow (Table3, C olum n I)and

lagged investm ent(Table 3, C olum n III)asadditionalcontrols.It isarguedby F H P that

lagged valuesofcash °ow m ay have explanatory powerforinvestm ent in a tim e-to-build

2context.W e also estim ate m odelsin which we use laggedQ (Table 3, C olum n II)andQ

(Table 3, C olum n IV )asadditionalcontrolvariables.T he latterwouldbe appropriate if

theadjustm entcostfunction isnonlinear.F inally, thelastcolum n presentsresultswhen all

2fourcontrolvariables(laggedQ , Q , laggedcash °ow and lagged investm ent)are used in

combination.

T he estim ateddi®erence in investm ent-cash °ow sensitivity between hedgersandnon-

¤hedgers(° )isfairly stable acrossthe alternative m odels(itrangesfrom -0.089to -0.123).

In addition, these estim atesare very close to the base case estim ate presented in Table 2,

colum n I (-0.117).In allspeci¯cations, hedgershave a signi¯cantly lowerinvestm ent-cash

°ow sensitivity than non-hedgers.O urresultsdo notchangewhen weuseR &D andadver-

tising expendituresin addition to, orinsteadof, Q asa m easureofgrowth opportunities, or
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when weusesim pleQs, dē nedastheratioofm arketvalueofassetstobook valueofassets,

insteadoftheQsestim atedaccording to thePerfectandW iles(1994)m ethodology (results

notreported). Further, F H P argue that \to the extentthat the stock m arket isvolatile,

Q m ay notre°ectm arketfundam entals", orm ay bem easuredwith error.To addressthis

concern, asin F H P, we use laggedQ asan instrum entforQ and¯ndthatresultsrem ain

qualitatively unchanged(resultsnotreported).

N ext, we exam ine ourhypothesisusing an alternative dē nition ofinvestm ents.Ithas

been statedin theliterature[e.g., Froot, Scharfstein andStein (1993)]thattaking advantage

ofgrowth opportunitiesrequiresinvestm entsnot only in ¯xed capitalstock, but also in

intangible assetsthrough investm ent in research and developm ent, and advertising. W e

exam ine ourhypothesisusing thisbroaderdē nition of investm ents(investm ent in ¯xed

capitalstockplusR &D plusadvertising)and¯ndthatourpreviousresultscontinueto hold

(resultsnotreported).

2.3A m odelofchangesin investm entand cash °ow

In thissubsection, weestim atea m odelofchangesin investm entandexam inewhetherthey

arerelatedtochangesin cash °ow.T hism odelallowsfora betterquanti¯cation ofthee®ect

ofcash °ow on investm entasitestim atesthepercentagechange in investm entarising from

a 1% change in cash °ow.In addition, thism odelisalso a usefulcheck againstpotential

problemsofautocorrelation in the data.W e expectthat if¯rm shedge e®ectively, then a

changein cash °ow shouldhavea sm allere®ectonhedgers'investm entthan on non-hedgers'.

¤H ence, we shouldexpecta negative coe± cient° on the interaction ofthe change in cash

°ow andthehedgedum my.Table4, colum n I, presentstheresultsofthetestsoftheabove

hypothesis.C onsistentwith ourhypothesis, we ¯ndthaton average, a 1% change in cash

°ow changesa hedger'sinvestm ent by 0.076% lessthan that ofa nonhedger. T hisisa
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16substantialdi®erence in m agnitude, which reinforcesourpreviousresults.

A nalysisof¯rst-di®erenced data also letsusexam ine anotherim plication ofthe F SS

m odel. It ispossible that the e®ect ofa positive cash °ow change on investm ent isnot

sym m etric to the e®ect ofa negative cash °ow change. H edging isparticularly benē cial

in those statesofthe worldwhen operating cash °ow islow, because those are the states

when cash °owsfrom hedgeshelpm itigate the underinvestm entproblem .T hesuccessofa

hedging program thereforeshouldbe m easuredby itsability to lowerinvestm ent-cash °ow

sensitivity when operating cash °ow fallsratherthan when itrises.T he use ofnonlinear

hedging instrum entslike optionsandotheroption-likederivativescan beexplainedon this

basis. W e ¯nd that partitioning the sam ple into positive and negative cash °ow changes

providesevidencesupporting such an asym m etrice®ect.

C olum n II (III)reportsresultsforpositive (negative)cash °ow changes.W hile during

positive cash °ow changes, the investm ent-cash °ow sensitivity ofhedgersandnonhedgers

¤issim ilar(° equals0.000andstatistically insigni¯cant), hedgershave a signi¯cantly lower

¤investm ent-cash °ow sensitivity than nonhedgersduring negative cash °ow changes(° of

-0.254)indicating thathedgersare indeedm oreconcernedaboutreducing investm ent-cash

°ow sensitivity when cash °ow fallsratherthan when itrises.

Itispossiblehowever, thata ¯rm 'sinvestm entdecision m ay bea®ectednotso much by

thesign ofthechange in cash °ow, butby theabsoluteleveloftheresulting cash °ow.For

example, a ¯rm'sinvestm entm ay decrease ifinternalcash °ow isinsu± cientrelative to its

historicalaverage, even ifthechangerelativeto the im m ediately preceding yearispositive.

To exam ine thispossibility, we calculate the average cash °ow overthe1993-95periodfor

each ¯rm , and separately considerthe above- and below-average cash °ow observations.
16W eperform thesetestselim inating thetopandbottom 1percentofthedistribution ofthe changesin

cash °ow, given som eextrem eobservationsthatoccurin thesample.
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In the case forwhich cash °ow isinsu± cient(i.e., below itshistoricalaverage), we ¯nd a

large andstatistically signi¯cantdi®erence in the investm ent-cash °ow sensitivity between

hedgersandnonhedgers, asin thecasein which negativecash °ow changeswereconsidered.

Speci¯cally, when internalcash °owsarebelow theirhistoricalaverages, a 1% changein cash

°ow leadstoa 0.156% sm aller(andstatisticallysigni¯cant)changein investm entforhedgers

than fornonhedgers.Forthecase in which cash °owsareabovetheirhistoricalaverage, we

¤¯ndthedi®erencetobemuch sm aller(° of-0.042andstatistically insigni¯cant), sim ilarto

thecaseforpositivecash °ow changes(resultsnotreported).

T heseresultsarein linewith theF SS prediction thata ¯rm m ay ¯nditoptim altoadopt

a nonlinearhedging strategy ratherthan a state-independent, linearone.Speci¯cally, F SS

arguethatputandstraddle-basedstrategiesm ay bevalue-m axim izing forsom e¯rms.T he

post-hedging sensitivity prō le that we observe in the data | very low in low cash °ow

statesandhigherin high cash °ow states| providesem piricalsupportfortheadoption of

such putandstraddle-likestrategiesby hedging ¯rm s.Fornon-hedgers, on theotherhand,

theestim atedim pactofcash °ow °uctuationson investm entism oreseverefornegativecash

°ow changes.

3.A lternative explanationsand additionaltests

3.1F inancing constraints, leverage, size, and diversi¯cation

T heresultsintheprevioussection indicatethat¯rm sthatuseforeigncurrencyderivativesare

betterabletoinsulatetheirinvestm entsfrom short-run°uctuationsin operatingcash°ow.It

isim portanttoexam inehoweverifthisreduction in investm ent-cash°ow sensitivity isindeed

dueto theirhedging, orifit iscausedby som eother¯rm characteristicthathappensto be

correlatedwith the use offoreign currency derivatives.A n extensive literaturedocum ents
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that investm ent-cash °ow sensitivity isdeterm inedby the degree of¯nancing constraints.

W ethereforeneedtocheck ifourpartitioning thesam pleon thebasisoftheuseofcurrency

derivativesinducesa system aticdi®erence in ¯nancing constraintsbetween thetwo groups,

andthusproducesthelowerestim atedinvestm ent-cash °ow sensitivity forhedgers.

Fazzari, H ubbardandPetersen (1988)usedividendpayoutratio asa proxy for¯nancial

liquidity;a ¯rm forwhich the costdi®erentialbetween internalandexternalfundsissm all

wouldretain a sm allerfraction ofinternally generatedcash, andthushavea higherpayout

ratio. W hen we divide oursample into currency derivativesusersandnonusers, however,

we¯ndno evidenceto suggestthatthedi®erence in theirinvestm ent-cash °ow sensitivities

can be explainedby di®erencesin their¯nancing constraints.A sshown in Table 1, m ean

dividendpayoutratiodistributionsarenotverydi®erentforthetwogroups(0.357forhedgers

versus0.331fornon-hedgers).U singtwoprocedurestohandlepotentialoutliers, we¯ndthe

di®erence in m ean payoutratiosto be econom ically sm allandstatistically insigni¯cantfor

17both procedures. T hisisin linewith theevidencepresentedin Table2, colum n IV , where

wefoundinvestm entsensitivity to post-hedging cash °ow to be insigni¯cantly di®erentfor

thetwo groups.

W e nextcheck ifourresult isdriven by otherim portantfactors, such asleverage, size,

ordiversi¯cation.It iseasy to see how di®erencesin these factorscan lead to di®erences

in investm entandcash °ow.Forexam ple, ¯rm sthatuse foreign currency derivativesare

signi¯cantly largerthan those that do not. It seem spossible that larger¯rm sare m ore

m atureandbetterknown, andthe inform ation asym m etry associatedwith them in external
17D ividendpayoutratiosaredi± cultto interpretwhen the¯rm experiencesa tem porary decline in earn-

ings,butdoesnotcutdividendsduetodividendsmoothingreasons.T hism ayresultin som eobservationsof
thepayoutratiobeing extrem ely large.Further, ifearningsarenegative, then theobserveddividendpayout
ratio willbe negative aswell.Itwouldbe incorrectto use such outlierswhile calculating m ean dividend
payoutratios.W e addressthisproblem by (1)excluding allobservations=2 [0,1], and(2)winsorizing those
observations, i.e., replacing them with the(high)payoutratio of1.
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capitalm arketsislower, so that they are lessconstrained ¯nancially than sm aller¯rms.

To exam inethispossibility, we exam ineourhypothesiscontrolling forthesefactors.In our

empiricalspeci¯cation ofm odel(1), we adda term in which we interactcash °ow with the

relevantfactor(leverage, size ordiversi¯cation), andalso include thefactorindependently.

T herationaleisthatthefactorcoulda®ectinvestm entdirectly, aswellasindirectly through

cash °ow.

Table5reportstheresultsofthesetests.C olum n I presentstheresultsofourhypothesis

controlling forleverage asm easuredby debt-to-equity ratio, C olum n II controlling forsize

asm easuredby the log ofcapitalstock, and colum n III controlling fordiversi¯cation. In

colum n IV , wecontrolforallthreefactorstogether.W e¯ndourresulttoberobusttothese

additionalcontrolvariables.In particular, the investm ent-cash °ow sensitivity ofhedgersis

sm allerthan thatofnon-hedgersby0.117when wecontrolforsize.T hisisim portant, given

thatsize isonedim ension along which hedgersandnonhedgersclearly di®er.Sim ilarly, the

investm ent-cash °ow sensitivity ofhedgersissigni¯cantly lowerthan that ofnon-hedgers

when wecontrolforleverageordiversi¯cation, orforallthreefactorstogether.T hesetests

suggestthathedging a®ectsthe investm ent-cash °ow sensitivity regardlessofleverage, size,

ordiversi¯cation.

3.2Endogeneity ofthe hedging decision:Im plicationsforestim ation

3.2.1C ontrolforselectivity bias

O urattemptsso farto controlforfactors(otherthan hedging)thata®ecttherelationship

between cash °ow and investm ent have im plicitly assum ed that the decision to hedge is

exogenousto them odel.In reality, however, hedging isendogenous.It isa choice variable

thatrepresentstheequilibrium outcom eofan optim izing problem facedby the¯rm , which
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posesa potentialproblem forthe investm ent-cash °ow sensitivity estim ation processin

the following sense. It islikely that the hedging and investm entdecisionsofthe ¯rm are

correlated.In thatcase, theobservedsam plesofhedgersandnon-hedgersarenonrandom ly

selected, which inducesa selectivity biasin theestim atedcoe± cients[see, H eckm an (1979),

M addala (1983)].

H eckm an (1979)providesa two-stepprocedure to addressthisproblem , underthe as-

sum ption thattheerrorsarebivariatenorm allydistributed.T he¯rststepentailsestim ating

a Probitm odelforthebinaryhedgingvariableH (H = 1forhedgers, H = 0fornon-hedgers),

0Pr(H = 1)= ©(a X ), where©(:)denotesthestandardnorm alcum ulativedistribution func-

tion andX isthe vectorofexplanatory variables.T heestim atedcoe± cientsa areusedto

constructa new variable ,̧ w ith

0Á(a X )
¸ = ifH = 10©(a X )

0¡Á(a X )
¸= ifH = 0 (2)01¡ ©(a X )

whereÁ(:)isthestandardnorm alprobabilitydensity function, and¸representstheom itted

variabledueto incidentaltruncation.Including¸ in thesecondstepspeci¯cation(1)corrects

forthisbiasandyields

I C F C Ft t t¤ ¤= ®+¯Q +° +® F C D D U M +° F C D D U M +±̧ +Y E AR D U M +F IR M D U M +²t tK K Kt¡1 t¡1 t¡1
(3)

Im plem enting the ¯rststeprequiresspecifying a m odelto explain the hedging decision of

the¯rm.Following previousresearch in thearea [M ian (1996), G eczy, M inton, andSchrand
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(1997)], weusethefollowing m odel:

D E
Pr(H = 1)= ©(a + a D E + a BM + a + a F O R SAL E + a T AX L O S S0 1 2 3 4 5BM

+ a S IZE + a Q U IC K + S IC D U M ) (4)6 7

where D E isdebt-to-equity ratio;BM isbook-to-m arketratio;F O R SAL E istheratio of

foreign salestototalsales;T AX L O S S isnetlosscarryforwarddividedbysales;SIZE isthe

log of¯xedassets;Q U IC K isquick ratio;andS IC D U M aresingle-digitSIC codeindustry

18dum m ies. Following G eczy, M inton, andSchrand(1997), we also use R &D expenditure

(instead ofbook-to-m arket ratio) asa proxy forgrowth opportunities, in the alternative

speci¯cation:

Pr(H = 1)= ©(a + a D E + a R D + a R D ¤D E + a F O R SAL E + a T AX L O S S0 1 2 3 4 5

+ a S IZE + a Q U IC K + S IC D U M ) (5)6 7

whereR D istheR atioofR &D expendituretosales, andothervariablesareasdē nedabove.

R esultsoftheestim ation arepresentedin Table6.Estim ating m odels(4)and(5)in the

¯rststepyieldsresultsthatare generally in line with ¯ndingsin earlierstudies(panelA ).

Exposure, asproxiedby foreign salesintensity, andsize are identi¯edashighly signi¯cant

determ inantsofthedecision tohedgeasin G eczy etal.(1997).L ikeG eczy etal.(1997), the

coe± cienton R &D ispositive, though itisnotstatisticallysigni¯cantatconventionallevels.

T hesecondstepestim atesshow thatourearlierresultsrem ain valideven aftercontrolling

forthe endogeneity ofthe hedging decision (panelB ).T he estim ated investm ent-cash °ow

¤sensitivity issigni¯cantly sm allerforhedgersthan fornonhedgers(° equals-0.229when

growth opportunitiesarem easuredbym arket-to-bookratio in the¯rststepand-0.220when

R &D expenditure isused instead).In both cases, the di®erence in estim ated investm ent-

cash °ow sensitivity between hedgersandnon-hedgersisstatistically signi¯cant(t-statistics
18U sing industry dum m iesatthe2-digitSIC leveldoesnotalterourresults.
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of3.58and3.49respectively).T hissuggeststhatourresultthattheestim atedinvestm ent-

cash °ow sensitivity ofhedgersislowerthan thatofnon-hedgersisnotspuriously induced

by selectivity bias.

3.2.2C ontrolforsim ultaneity ofhedging andinvestm ent

W ealsocontrolforthesim ultaneity ofthehedging andinvestm entdecisionsby using an in-

strum entalvariables(iteratedtwo-stageleastsquares)approach in a sim ultaneousequations

fram ework [M addala(1983), G reene(1993)].A sbefore, weusedeterm inantsofhedging iden-

ti¯edby earlierstudies| R &D , size, quick ratio, andforeign sales| alongwith investm ent

(norm alizedby capitalstock), leverage, cash °ow, andQ asexplanatory factorsin the ¯rst

stage.
Ã !¤ItF C D D U M = b + bD E + bR D + bD E ¤R D + bF O R SAL E + b0 1 2 3 4 5 K t¡1

C F t+ bSIZE + bQ U IC K + bQ + b + e (6)6 7 8 9K t¡1

¤In thesecondstage, thepredictedvaluesF C D D U M areusedin

I C F C Ft t t¤ ¤ ¤ ¤= ®+ ¯Q + ° + ® F C D D U M + ° F C D D U MtK K Kt¡1 t¡1 t¡1

+Y E AR D U M + F IR M D U M + ² (7)t

T he resultsofthe estim ation are presented in Table 7. C onsistent with ourhypothesis,

C F¤ tthecoe± cientoftheinteraction term F C D D U M isnegative(-0.155)andsigni¯cantlyK t¡1

di®erent from zero, indicating that hedging enables¯rm sto reduce theirinvestm ent-cash

°ow sensitivity.

Including¯xed¯rm andyeare®ectsin the¯rststageregression causesqualitativechanges

in the ¯rststageresultsbutnot in thesecondstageresults.T he ¯rm dum m iesem erge as

the predom inant signi¯cant determ inantsofthe hedging decision. C oe± cientson alm ost
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allotherexplanatory factorsbecom e insigni¯cant atconventionallevels.T hisisexpected,

given the tim e-invariance ofthe hedging decision form ost¯rm s.T he adjusted R -squared

value forthe ¯rststage regression increasesfrom 0.25to 0.94.H owever, the secondstage

regression resultsaresim ilarto thepreviouscase.Speci¯cally, the estim atedcoe± cienton

the interaction term isnegative (-0.130) and statistically signi¯cant, suggesting that the

potentialsim ultaneity ofthe investm entandhedging decision doesnotalterourresultthat

hedgershavea lowerinvestm ent-cash °ow sensitivity than nonhedgers.

3.3V olatility ofU nhedged and H edged C ash F lows

F inancing constraintsshould a®ect investm ent-cash °ow sensitivity when the cash °ow in

question isnetcash °ow, i.e., totalinternalfundsavailableforreinvestm ent(See F igure1).

O ur¯nding thatthedi®erencesin theestim atedsensitivitiesusingthism easureofcash °ow

between thetwo groupsissm allandstatistically insigni¯cant(Table2, colum n IV )im plies

that the two groupsface sim ilarlevelsof¯nancing constraints.O n the otherhand, when

cash °ow ism easuredatoperatinglevels(e.g., N O P+D A -¢ W C , N O PL A T +D A -¢ W C )the

di®erence in investm ent-cash °ow sensitivitiesislarge andstatistically signi¯cant, which is

consistentwith the hypothesisthat ¯rm suse currency derivativesto counteract F X risk-

induced °uctuationsin operating cash °ow. T hisreducesnetcash °ow volatility so that

given a certain levelof¯nancing constraints, investm entsm ade by the ¯rm are also less

volatile.

A necessary im plication ofthisargum entisthatthevolatilityofnetcash °ow, conditional

on operating cash °ow, shouldbelowerforhedgersthan non-hedgers.W etestthisdirectly

by regressing thepost-hedging cash °ow (N I+D A , norm alizedby capitalstock)on thepre-

hedging cash °ow (N O PL A T +D A -¢ W C , norm alizedby capitalstock)and an interaction
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19term between cash °ow andhedgedum my andcontrolsfor¯rm andyeare®ects. Ifhedgers

sm ooth theircash °owse®ectively, weshouldexpecta negativecoe± cienton theinteraction

term , i.e., net cash °ow volatility, conditionalon operating cash °ow volatility, shouldbe

lowerforhedgers.C onsistentwith thishypothesiswe ¯ndthatthe pre-hedging cash °ow

coe± cient issigni¯cantly sm allerforthehedgersthan forthenon-hedgersoverthesam ple

¤period(̄ equals-0.214)(Table8, colum n 1).In theby-yearregressions, weobtain sim ilarly

a negative andsigni¯cant estim ate in allyears(colum ns2-4). T hese resultscom plem ent

earlier¯ndingson investm ent-cash °ow sensitivity using netcash °ows(Table2, colum n 4)

andsupportthehypothesisthatforeign currencyderivativesenable¯rm storeducetheirnet

cash °ow volatility.

4.C onclusions

Following thesem inalstudy by Fazzari, H ubbard, andPetersen (1988), severalpapershave

shown that when externalfundsare costlierthan internalfunds, a ¯rm hasto reduce in-

vestm entswhen internalcash °ow falls. Froot, Scharfstein, and Stein (1993) argue that

theneedto alleviatethisunderinvestm entproblem m ay explain the useof¯nancialderiva-

tivesby ¯rm s. U sing data on foreign currency exposure and foreign currency derivatives

usageby S&P500̄ rm sduring1993-95, we¯ndevidencethatsupportstheirhypothesis;the

investm ent-cash °ow sensitivity of¯rm sthatuse currency derivativesissigni¯cantly lower

than thatof¯rm sthatdonot.T his¯nding isim portantasitsuggeststhat¯rm shaveused

derivativese®ectively in sm oothing outinvestm entandaddsto theevidencethatcorporate

useofderivativesisin factguidedby hedging | andnotspeculative| m otives.

T hisresult isrobust to the use ofalternative m easuresofcash °ow and investm ent,
19To avoida possible errors-in-variableproblem , wedo notadjustpost-hedging cash °ow forchangesin

working capital;such inclusion yieldsa coe± cientofcloseto 1between postandpre-hedging cash °ow, an
artifactofboth dependentandindependentvariablecontaining thesam efactor(¢ W C ).
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to the useoflaggedcontrolvariables, to the useof¯rst-di®erenceddata, andto theuseof

alternativecontrolsforleverage, size, anddiversi¯cation.O urresultisalsorobusttocontrols

forthe endogeneity ofthe hedging decision andto potentialbiasesdue to ourpartitioning

thesamplebasedon a choicevariable.W ealso ¯ndevidence indicating theuseofnonlinear

put-andstraddle-likehedgingstrategies, in linewith predictionsoftheF SS m odel.F inally,

theexam ination ofcash °owsattheoperating andnetcash °ow levelindicatessigni¯cantly

greaterreduction in netcash °ow volatility for¯rmsthatusederivativesthan for¯rmsthat

do not.

W e concludewith a ¯nalrem ark.Itisnotourcontention thatcurrency risk istheonly

factorrisk a®ecting cash °owsof¯rm sin oursam ple. N eitherdo we claim that hedging

with currency derivativescompletely insulatescash °owsofthese¯rmsfrom allfactorrisks.

H owever, aspriorresearch hasshown, ¯rm sthat use currency derivativesare also m ore

likely to useothertypesofderivatives.O urresultssupportthehypothesisthatthese¯rm s

arebetterableto reducenetcash °ow volatility, andthuslowertheirinvestm ent-cash °ow

sensitivity, than ¯rm sthatdonotusederivatives.A sm oredetaileddata on ¯rm s'com plete

risk exposuresandtheirderivativespositionsbecom e available, it willbecom e possible to

exam inethee®ectsoftheseotherriskfactorsandtheirpotentialinterrelationshipsin a broad

samplesim ilartowhatSchrandandU nal(1998)didfora sam pleofthriftinstitutions.T his

isan im portantdirection forfutureresearch.
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Table1
D escriptiveStatisticsofSam plePartitioned by Foreign C urrency D erivativesU se

C urrency D erivativesU ser C urrency D erivativesN on-U ser
N o ofO bs. M ean Std.D ev. M edian N o ofO bs. M ean Std.D ev. M edian

Totalassets 127 23473.78 46960.67 5647.90 166 5535.55 6470.16 3048.58
Totalsales 127 18871.92 34019.28 6456.00 166 5790.67 6598.74 3478.10

1F C D D um my 127 1 166 0
2Investm ent 127 1465.39 2990.14 395.00 163 397.06 597.81 188.03

Investm ent/C apital 127 0.243 0.149 0.219 159 0.203 0.096 0.194
R &D /C apitalStock 127 0.181 0.294 0.083 162 0.065 0.118 0.003

3C apitalStock 127 6985.23 12681.83 1646.60 162 2521.15 3942.41 927.51
4N etW orking C apital 124 6656.63 19367.47 849.00 151 712.72 803.66 467.64

5Tobin'sQ (PW ) 127 2.109 2.329 1.406 163 1.617 1.145 1.332
6M arketto B ook 127 2.296 2.492 1.556 165 1.767 1.199 1.498

N etIncom e 127 984.02 1583.62 251.70 166 260.57 428.10 470.95
O perating C ash F low 116 2859.02 5392.83 728.76 166 835.87 1171.23 470.95
D epr.andA m ort. 127 1154.72 2295.78 270.00 166 291.49 460.32 134.30
Incom eTaxExpense 127 577.71 940.78 150.00 166 147.05 231.17 83.52
TaxesPaid 120 477.65 720.18 135.08 166 139.59 199.14 77.50
D ebtto Equity 127 106.00 176.47 60.32 166 80.35 71.21 63.63
D iversif.D um my 127 0.693 0.463 1 166 0.596 0.492 1

7D ividendR atio 127 0.357 0.343 0.317 166 0.331 0.316 0.299

1 Equals1ifthecompany reportstheuseofforeign currency forwards, futures, swapsoroptions.
2 C apitalexpenditure.
3 N etProperty, PlantandEquipm ent.
4 Inventoriesplusreceivableslessaccountspayable.
5 R atioofm arketvalueofassetstoreplacem entcostsofassetsfollowingthePerfectandW ilesm ethodology.
6 R atio ofm arketvalueofassetsto book valueofassets.
7 R atio ofdividendpayoutto netincom e(m issing observationsareassum edequalto zero).
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Table2
Investm ent-C ash F low Sensitivity and H edging

T histableprovidescoe± cientestim ates,withstandarderrorsinparentheses,fortheinvestm ent-cash°ow
sensitivitym odelspeci¯edbelow.T hetwogroups(hedgersandnon-hedgers)aredistinguishedbythedum my
variableF C D D U M , with F C D D U M = 1forhedgersandF C D D U M = 0fornon-hedgers.Thecoe± cient
¤° fortheinteraction term (C F =K )¤F C D D U M estim atesthedi®erencein investm ent-cash °ow sensi-t t¡1
tivity forhedgersandnon-hedgers.T hefourcolum nsreportresultsforfourdi®erentm easuresofcash °ow:
(I)N O PL A T +D A -¢ W C (N etoperating prō tlessadjustedtaxesplusdepreciation andam ortization less
changesin working capital), (II)N O P+D A -¢ W C -taxexpense(N etoperating prō tplusdepreciation and
am ortization lesschangesin working capitallesstaxexpense), (III)N O P+D A -¢ W C (N etoperating prō t
plusdepreciation andam ortization lesschangesin working capital), and(IV )N etincom eplusdepreciation
andam ortization lesschangesin working capital.

I C F C Ft t t¤ ¤= ®+¯Q + ° + ® F C D D U M + ° F C D D U M + Y E AR D U M + F IR M D U M + ² (i)t tK K Kt¡1 t¡1 t¡1

(I) (II) (III) (IV )
N O PL AT N O P+D A -¢ W C N O P+D A N etIncom e

+D A -¢ W C -TaxExpense -¢ W C +D A -¢ W C
¤C onstant 0.103(0.082) 0.121(0.080) 0.070(0.076) 0.173 (0.074)

¤Q 0.018(0.016) 0.018(0.016) 0.015(0.016) -0.036 (0.011)t

¤ ¤ ¤ ¤C F =K 0.110(0.037) 0.102(0.037) 0.129(0.032) 0.124(0.044)t t¡1

F C D D U M 0.070(0.041) 0.075(0.041) 0.077(0.040) -0.048(0.062)

(C F =K )¤t t¡1
¤ ¤ ¤F C D D U M -0.117 (0.051) -0.124(0.052) -0.121(0.043) -0.060(0.051)

2R 0.77 0.77 0.78 0.80
N o.ofO bs. 257 257 257 270
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Table3
Investm ent-C ash F low Sensitivity and H edging:

R obustnessC heckswith A dditionalC ontrolV ariables

T histable providescoe± cientestim ates, with standarderrorsin parentheses, forthe investm ent-cash
°ow sensitivity m odelspeci¯edbelow, using severaladditionalcontrolvariables.T he two groups(hedgers
andnon-hedgers)aredistinguishedby thedum my variable F C D D U M , with F C D D U M = 1forhedgers

¤andF C D D U M = 0fornon-hedgers.T hecoe± cient° forthe interaction term (C F =K )¤F C D D U Mt t¡1
estim atesthedi®erencein investm ent-cash °ow sensitivityforhedgersandnon-hedgers.C olum nsI-V report
resultsfrom estim atingthem odelusinglaggedcash °ow (colum n I), laggedQ (colum n II), laggedinvestm ent

2(colum n III), andQ (colum n IV )asadditionalcontrols.T he lastcolum n (colum n V )reportstheresults
forthecombinedm odel.

I C F C Ft t t¤ ¤= ®+ ¯Q + ° + ® F C D D U M + ° F C D D U MtK K Kt¡1 t¡1 t¡1
+ ±C O N T R O L + Y E AR D U M + F IR M D U M + ² (ii)t t

(I) (II) (III) (IV ) (V )
2lag(C F =K ) lag(Q) lag(I=K ) Q C ombined

C onstant 0.038(0.052) 0.107(0.083) 0.042(0.084) 0.088(0.086) -0.004(0.063)

Q 0.017(0.016) 0.010(0.022) 0.015(0.016) 0.046(0.045) 0.045(0.046)t

¤ ¤ ¤ ¤ ¤C F =K 0.113 (0.038) 0.112 (0.037) 0.105 (0.036) 0.103 (0.038) 0.094 (0.039)t t¡1

F C D D U M 0.068(0.042) 0.072(0.041) 0.059(0.040) 0.065(0.041) 0.057(0.042)

(C F =K )¤t t¡1
¤ ¤ ¤ ¤ ¤F C D D U M -0.117 (0.051) -0.123 (0.052) -0.096 (0.051) -0.110(0.052) -0.089(0.054)

lag(C F =K ) 0.006(0.027) -0.013(0.028)t t¡1

lag(Q ) 0.008(0.015) -0.001(0.015)t

¤ ¤lag(I =K ) 0.234(0.087) 0.245(0.094)t t¡1

2Q -0.003(0.005) -0.003(0.005)t¡1

2R 0.77 0.77 0.78 0.77 0.77
N o.ofO bs. 252 255 255 257 252
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Table4
Investm ent-C ash F low Sensitivity and H edging:

R egressionswith F irst-D i®erenced D ata

T histableprovidescoe± cientestim ates, with standarderrorsin parentheses, forchangesin investm ent
inresponsetochangesin cash °ow, asspeci¯edbytheinvestm ent-cash°ow sensitivitym odelbelow.T hetwo
groups(hedgersandnon-hedgers)aredistinguishedbythedum my variableF C D D U M , with F C D D U M =

¤1forhedgersandF C D D U M = 0fornon-hedgers.T hecoe± cient° fortheinteraction term F C D D U M ¤
¢ (C F =K )estim atesthedi®erence in investm ent-cash °ow sensitivity forhedgersandnon-hedgers.t t¡1

I C Ft t ¤¢( )= ®+ ¯¢ Q + °¢( )+ ® F C D D U MtK Kt¡1 t¡1
C F t¤+ ° ¢( )F C D D U M + Y E AR D U M + ² (iii)tK t¡1

C olum n 2reportsresultsforthefullsample, C olum n 3forpositivechangesin cash °ow, and C olum n 4for
negativechangesin cash °ow.

FullSample Positive C ash N egative C ash
F low C hanges F low C hanges

¤ ¤ ¤C onstant 0.029(0.009) 0.030(0.015) 0.037 (0.014)

¤ ¤¢ Q -0.012(0.006) -0.033 (0.013) 0.008(0.008)t

¤ ¤ ¤¢ C F =K 0.140(0.031) 0.105(0.062) 0.206 (0.050)t t¡1

F C D D U M 0.001(0.010) -0.017(0.013) -0.025(0.016)

F C D D U M ¤
¤ ¤¢ C F =K -0.076 (0.038) 0.000(0.072) -0.254(0.066)t t¡1

2R 0.140 0.225 0.161
N o.ofO bs. 263 130 133
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Table5
Investm ent-C ash F low Sensitivity and H edging:

R obustnessC hecksC ontrolling forD ebt/Equity, Size, and D iversi¯cation

T histableprovidescoe± cientestim ates, with standarderrorsin parentheses, forthe investm ent-cash °ow
sensitivity m odelspeci¯ed below. T he two groups(hedgersand non-hedgers) are distinguished by the
dum my variable F C D D U M , with F C D D U M = 1forhedgersand F C D D U M = 0fornon-hedgers.The

¤coe± cient ° forthe interaction term (C F =K )¤F C D D U M estim atesthe di®erence in investm ent-t t¡1
cash °ow sensitivity forhedgersandnon-hedgers.C olum nsI-III reportresultsfrom estim ating the m odel
controllingforD ebt-to-Equity ratio, Size(asm easuredby logoftotalassets), andD iversi¯cation (m easured
by the diversi¯cation dum my, which issetto 1ifthe ¯rm reportsmore than one businesssegm entand0
otherwise).T helastcolum n reportstheresultsforthecombinedm odel.

I C F C Ft t t¤ ¤= ®+ ¯Q + ° + ® F C D D U M + ° F C D D U M + ± C O N T R O Lt 1 tK K Kt¡1 t¡1 t¡1
C F t+ ± C O N T R O L + Y E AR D U M + F IR M D U M + ² (iv)2 t tK t¡1

(I) (II) (III) (IV )
D ebt/Equity Size D iversi¯cation C ombined

¤ ¤ ¤C onstant 0.178(0.093) -1.852(0.528) 0.044(0.098) -2.063 (0.545)

¤ ¤Q 0.017(0.016) 0.039(0.016) 0.011(0.017) 0.044(0.018)t

¤C F =K 0.118(0.039) 0.063(0.167) 0.078(0.050) -0.108(0.212)t t¡1

¤F C D D U M 0.062(0.041) 0.079(0.042) 0.068(0.041) 0.077(0.041)

(C F =K )¤t t¡1
¤ ¤ ¤ ¤F C D D U M -0.112(0.051) -0.117 (0.055) -0.104(0.053) -0.113 (0.056)

D =E -0.0001(0.0001) -0.0001(0.0001)

(D =E )¤(C F =K ) -0.0002(0.0002) -0.0003(0.0002)t t¡1

¤ ¤Size 0.182(0.049) 0.206 (0.053)

Size*(C F =K ) 0.004(0.021) 0.023(0.026)t t¡1

D iversi¯cation 0.006(0.051) -0.074(0.052)

D ivers.*(C F =K ) 0.052(0.058) 0.075(0.062)t t¡1

2R 0.77 0.79 0.77 0.80
N o.ofO bs. 257 257 257 257
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Table6
Selectivity B iasC orrection forInvestment-C ash F low Sensitivity and H edging:

Two-Step Estim ation using H eckm an's(1979)Procedure

T histablepresentsresultsfrom estim ating investm ent-cash °ow sensitivity, correctingforpossibleselec-
tivity bias, andusing two proxiesforgrowth opportunities(B ook-to-M arketratio (B M )andR &D -to-Sales
ratio (R D )).PanelA presentsresultsofProbitregressionsto m odelthehedging decision describedby

D E
Pr(H = 1)= ©(a + a D E + a BM + a + a F O R SAL E + a T AX L O S S0 1 2 3 4 5BM

+ a S IZE + a Q U IC K + S IC D U M ) (v)6 7

in colum ns2-4, anddescribedby

Pr(H = 1)= ©(a + a D E + a R D + a R D ¤D E + a F O R SAL E + a T AX L O S S0 1 2 3 4 5

+ a SIZE + a Q U IC K + S IC D U M ) (vi)6 7

in colum ns5-7.

PanelB presentsresultsofthesecondstageregression

I C F C Ft t t¤ ¤= ®+¯Q +° +® F C D D U M +° F C D D U M +±̧ +Y E AR D U M +F IR M D U M +² (vii)t tK K Kt¡1 t¡1 t¡1

whereestim atesof¸ areobtainedfrom theProbitregressions.T hetwogroups(hedgersandnon-hedgers)are
distinguishedbythedum m yvariableF C D D U M , with F C D D U M = 1forhedgersandF C D D U M = 0for

¤non-hedgers.T hecoe± cient° fortheinteraction term (C F =K )¤F C D D U M estim atesthedi®erenceint t¡1
investm ent-cash °ow sensitivity forhedgersandnon-hedgers.C olum ns2and3reportresultscorresponding
to theBM andR D proxiesforgrowth opportunitiesin theProbitregressions, respectively.

PanelA:ProbitM odelforH edging D ecision
G rowth O pportunities:B ook-to-M arket G rowth O pportunities:R &D /Sales
Estim ate Std.Error p-value Estim ate Std.Error p-value

¤ ¤C onstant -3.605 0.966 0.0002 3.621 0.903 0.0001
D E -0.003 0.003 0.254 -0.001 0.002 0.553
BM -0.109 0.505 0.829
D E =BM 0.002 0.002 0.285
R D 2.373 1.614 0.142
D E ¤R D 0.006 0.027 0.821

¤ ¤F O R SAL E 2.450 0.466 0.0001 2.361 0.466 0.0001
T AX L O S S -3.174 2.817 0.260 -3.032 2.729 0.267

¤ ¤S IZE 0.317 0.096 0.0001 0.319 0.095 0.0008
Q U IC K 0.131 0.141 0.351 0.117 0.136 0.390
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PanelB :Investm ent-C ash F low Sensitivity Estim ation
G rowth O pportunities:BM G rowth O pportunities:R D

C onstant -0.126(0.098) -0.142(0.102)

Q 0.022(0.016) 0.024(0.016)t

¤ ¤C F =K 0.153 (0.039) 0.156 (0.039)t t¡1

¤ ¤F C D D U M 0.245(0.098) 0.259(0.105)

F C D D U M ¤
¤ ¤C F =K -0.229(0.064) -0.220(0.063)t t¡1

¸ -0.055(0.045) -0.067(0.050)

2
R 0.789 0.790
N o.ofO bs. 181 181
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Table7
SimultaneousEquationsB iasC orrection forInvestm ent-C ash F low Sensitivity and H edging:

Two-Stage L eastSquaresEstim ation

T histablepresentsresultsfrom estim ating the impactofhedging on investm ent-cash °ow sensitivity, cor-
rectingforpossiblesim ultaneousequationsbiasarisingfrom thesimultaneity ofthehedging andinvestm ent
decisions.PanelA presentsresultsofthe¯rst-stageregression to m odelthehedgingdecision

µ ¶¤ItF C D D U M = b + bD E + bR D + bD E ¤R D +bF O R SAL E + b0 1 2 3 4 5 K t¡1
C F t+ bSIZE +bQU IC K +bQ +b + e (viii)6 7 8 9K t¡1

in colum n 2, and
µ ¶¤ItF C D D U M = b +bD E +bR D + bD E ¤R D + bF O R SAL E +b0 1 2 3 4 5 K t¡1

C F t+ bSIZE +bQU IC K +bQ +b + F IR M D U M + Y E AR D U M + e (ix)6 7 8 9K t¡1

in colum n 3, where F C D D U M = 1forhedgers, and F C D D U M = 0fornon-hedgers.PanelB presents
resultsofthesecond-stageregression

I C F C Ft t t¤ ¤ ¤ ¤= ®+ ¯Q + ° + ® F C D D U M + ° F C D D U MtK K Kt¡1 t¡1 t¡1
+Y E AR D U M + F IR M D U M + ² (x)t

¤where F C D D U M isthe¯ttedvalueofF C D D U M obtainedfrom the¯rst-stageregression.

W ithoutF irm D um m ies W ith F irm D um m ies

PanelA:F irst-Stage R egression
¤C onstant -0.429(0.279) 3.273 (1.172)
¤D E -0.001(0.001) -0.001(0.0002)

R D 0.039(0.302) -0.475(0.742)
¤D E ¤R D 0.010(0.005) 0.004(0.006)
¤F O R SAL E 0.591(0.103) 0.031(0.160)

¤(I =K ) 0.290(0.355) -1.689(1.274)t t¡1
¤SIZE 0.076 (0.027) -0.187(0.100)

QU IC K -0.044(0.043) -0.037(0.031)
Q 0.036(0.024) 0.010(0.047)t
C F =K -0.068(0.128) 0.210(0.131)t t¡1
2

R 0.250 0.938
N o.ofO bs. 236 236
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PanelB :Second-StageR egression
C onstant -0.002(0.099) 0.031(0.073)

Q -0.017(0.015) 0.014(0.015)t

¤ ¤C F =K 0.148(0.047) 0.135 (0.039)t t¡1

¤F C D D U M 0.113(0.099) 0.079(0.070)

¤ ¤ ¤F C D D U M ¤C F =K -0.155(0.084) -0.130(0.057)t t¡1

2
R 0.800 0.802
N o.ofO bs. 236 236
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Table8
C ash F low V olatility Sm oothing:R egression R esults

T histablepresentspooledandby yearresultsforthem odelspeci¯edbelow.T hedependentvariable is
post-hedging, netcash °ow (netincom eplusdepreciation andam ortization)norm alizedbycapitalstock, and
the independentvariable(C F =K )isunhedgedcash °ow (N O PL A T +D A -¢ W C )norm alizedby capitalt t¡1
stock.T he two groups(hedgersand non-hedgers)are distinguishedby the dum my variable F C D D U M ,

¤with F C D D U M = 1forhedgersandF C D D U M = 0fornon-hedgers.T hecoe± cient¯ fortheinteraction
term (C F =K )¤F C D D U M estim atesthedi®erence in sensitivity ofpost-hedging cash °ow tounhedgedt t¡1
cash °ow forhedgersandnon-hedgers.F irm andyeardum m iesarenotincludedin theby-yearregressions.

(N I + D E PAM ) C F C Ft t t¤ ¤= ®+¯ +® F C D D U M +¯ F C D D U M +Y E AR D U M + F IR M D U M +²tK K Kt¡1 t¡1 t¡1
(xi)

FullSam ple 1993 1994 1995
¤ ¤C onstant 0.518(0.166) 0.081(0.039) 0.047(0.042) -0.005(0.030)

¤ ¤ ¤ ¤C F =K 0.164(0.081) 0.541(0.061) 0.659(0.067) 0.826 (0.047)t t¡1

¤ ¤ ¤F C D D U M 0.181(0.093) 0.087(0.056) 0.220(0.058) 0.096 (0.045)

(C F =K )¤t t¡1
¤ ¤ ¤ ¤F C D D U M -0.214(0.095) -0.172(0.077) -0.424(0.082) -0.237 (0.064)

2
R 0.842 0.612 0.582 0.850
N o.ofO bs. 264 89 87 88
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