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1 Introduction

O verthepastdecadetherehas beenarenewedinterestamongeconomists

andpolicymakers in the in‡uenceofcapitalmarketimperfections onthe

operatingbehaviourof…rms. Firms’investmentand…nancialdecisionswill

generallynotbe independentifthecostoravailabilityofinternalandex-

ternal…nancedi¤erfrom eachother. T his is an importantissuesincethe

presenceofalinkbetween…rms’realand…nancialactivitymaygiveriseto

a…nancialpropagationmechanism, amplifyingthee¤ectsofbusinesscycles

andmonetarypolicy, andhencehavingimportantpolicyimplications.

T henotionofsuchareal-…nanciallink…ndssupportinempiricalresearch.

T hereis alargebodyofmicroeconometricevidence, relatingtocapitalin-

vestment, indicatingthat…nancialfactors, suchastheavailabilityofinternal

fundsorthedebtposition, areimportantforexplainingvariations in…rms’

capitalexpenditures. T hereisalsoevidencethatthisdependencyvariesover

di¤erentgroupsof…rmswithdi¤erent…nancialandinstitutionalcharacteris-

tics.1 A morelimitedliteraturehasdirectedattentiontowards…rms’labour

demand, reachingsimilarconclusions.2

1See, e.g., Fazzari, H ubbard& Petersen (19 88), W hited(19 9 2), Kashyap, L amont&
Stein (19 9 4), and H ubbard, Kashyap & W hited(19 9 5) fortheU nitedStates;D evereux
& Schiantarelli (19 9 0), B lundell, Bond, D evereux & Schiantarelli (19 9 2), and Bond &
M eghir(19 9 4) fortheU nitedKingdom;H oshi, Kashyap & Scharfstein(19 9 1) forJapan;
andH ansen& L indberg(19 9 7 ) forSweden.

2Seethecontributions of, e.g., N ickell& W adhwani (19 9 1), Frisse, Funke& L ankes
(19 9 2), Sharpe(19 9 4), andN ickell& N icolitsas(19 9 5).
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Inthis paper, weprovidefurtherevidenceforthein‡uenceof…rms’…-

nancialpolicyontheiremploymentdecisions, usingalargepanelofSwedish

manufacturing…rms overtheperiod19 7 9 -88. W hileinprevious studies …-

nancialfactorshavebeenincludedintotraditionallabourdemandequations

onanadhocbasis, theaimofthecurrentpaperistoderiveamodelwhich

is consistentwiththeendogenous natureofboththeemploymentandthe

…nancialdecision. Toachievethis, weadoptthehierarchyof…nanceap-

proachtocorporate…nance, andderivethesetofEulerequationsgoverning

theoptimalpathofemploymentinthepresenceofconvexadjustmentscosts

oflabour.

A hierarchyof…nancemayariseforseveralreasons, includingtaxdis-

crimination, agency costs, asymmetric information, and costs of…nancial

distress. Itimplies that…rms faceahierarchyof…nancialcosts associated

withdi¤erentsourcesof…nance. Forourpurposes, weintroducecorporate

taxationandagencycostsofdebtintoastandarddynamicmodeloflabour

demand. W henthe…rm solves its intertemporaloptimisation problem, it

willacknowledgethesedistortions andtakethem intoaccountaccordingly.

T he…rm’semploymentand…nancingdecisionswillhencebedeterminedsi-

multaneously, which, aswewillshow, hastestableimplicationsfortheEuler

equation. T heanalysis is con…nedtothechoicebetweenretainedearnings

anddebt…nance;thus, newequity…nancingisdisregarded. T hisabstraction

maybejusti…edbecausedebtisamoreimportantsourceofincremental…-

nance— inaverage, only3.7 percentofSwedishcorporate…rmsissuednew
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equityovertheperiod19 7 9 -9 5.3

A snotedbyBond& M eghir(19 9 4), thetheoryofahierarchyof…nance

predicts thatsome…rmsmay inanyperiodbe inaregimeinwhichoper-

ations areconstrainedbytheavailabilityofinternalfunds. M oreover, the

probabilitytobe in eitherregime is bothtime-varyingandendogenous in

theinvestmentequation. T heseobservationsmotivatedBondandM eghirto

testfordi¤erencesintheinvestmentbehaviourof…rmsacrossdi¤erent…nan-

cialregimes. W edevelopasimilartestinthispaper. O urmodelimpliesthat

ifthe…rmhasexhausteditsretainedearnings, theemploymentEulerequa-

tionwillincludeatermmeasuringthedegreeof…nancialleverage. Financial

leveragewillhenceonlybeimportantforthose…rmsthatdonothaveaccess

tointernallygeneratedfunds, andthehypothesisofahierarchyof…nancial

costscanbetestedbycomparingthecoe¢cientsonthedebtratiobetween

theseandother…rms.

T heEulerequation ofemploymentis estimated usingthe G eneralized

M ethodofM omentestimator(G M M ) proposedbyA rellano& Bond(19 9 1).

U nfortunately, this estimatortends toperform poorlyin…nitesamples. In

particular, theasymptoticstandarderrorsmaybeseverelydownwardbiased.

A saremedytothis…nitesampleproblem, however, severalG M M -bootstrap

procedureshavebeensuggested4. Consequently, weassistourinferenceusing

thebootstrapprocedureproposedbyBrown& N ewey(19 9 5).

O urempirical…ndings suggestthattheEulerequation ofemployment

3T hisaverageisobtainedfromtheentireCostadata-base, describedbelow.
4See, e.g, B rown & N ewey (19 9 5) and H all& H orowitz (19 9 6). Foracomparison

betweenthesetwo, seeB ergström, D ahlberg& Johansson(19 9 7 ).

3



givesrisetoareasonablywellspeci…edmodel. A lthoughthelong-runprop-

ertiesofthemodelmaybequestionable, we…ndsupportforthehypothesis

ofahierarchyof…nancialcosts. T hereis aclearindicationthatthe…nan-

cialleveragecapturingtheagencycostsexertsasigni…cantin‡uenceonthe

labourdemandforthose…rmsthatareinaregimeinwhichtheyareliquid-

ityconstrained inthesensethatinternallygeneratedfunds areexhausted.

H owever, becauseoftheviolationofthelong-run properties ofthemodel

(whichbynomeans isuncommonfeatureofempiricalEulerequations)we

thoughtitwouldbedesirabletosupplementtheEulerequationanalysiswith

ananalysisofthelabourdemandrelationinformofabehavioralequation.

Failingtoobtainaclosedform solutionofthelabourdemandrelationfrom

ourmodel, wedidthis byestimatinga”suggestive” labourdemandequa-

tion, theproperties ofwhichcanbeintuitivelymotivatedfrom ourtheory.

T his labourdemandequation is similarinspirittothemodelin N ickell&

N icolitsas (19 9 5), andtheresultsobtainedcon…rmourprevious …ndingson

theimplicationsofahierarchyof…nancialcosts.

T hepaperisorganisedasfollows: T henextsectionbrie‡yreviewsprevi-

ousworkinthis…eldandoutlinesthetheoreticalfoundationforourmodel.

In section 3, wederivetheEulerequation describingtheoptimalpathof

employmentinthepresenceofcapitalmarketimperfectionsandconvexad-

justmentcosts. Section4describesthedataandthesampleselectionproce-

durethatweuse. Italsogives abriefaccountoftheempiricalprocedures,

includingthebootstraptestsused. T heeconometricresultsarereportedin

section5, whilesection6concludes.
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2 Financialpolicyandlabourdemand

T hereis onlyahandfulofempiricalstudies investigatingthelinkbetween

a…rm’s …nancialpolicyandits employmentdecisions, buttheoverallcon-

clusionisthatthe…rm’sdebtpositionseemstoexertasubstantialin‡uence

ontolabourdemand. Introducingvarious…nancialvariables intoadynamic

labourdemand schedulegiven byastandardbargainingmodel, N ickell&

W adhwani (19 9 1) …ndasigni…cantimpactofthedebttoequityratiofora

panelofBritish …rms. Inarelatedstudy, N ickell& N icolitsas (19 9 5) …nd

thatanincreaseininterestpaymentsrelativetocash‡owhasalargenega-

tivee¤ectonemployment, andthatthis e¤ectis greaterfor…rmsthatare

relatively smallerorrelativelymorehighly leveraged. Frisseetal. (19 9 2)

obtains similarresultsforG erman…rms, usingastaticmodeloflabourde-

mand. Finally, Sharpe (19 9 4) …nds asigni…cantrelationship between the

…nancialleverageofU .S. …rmsandthecyclicalityoftheirworkforcesover

the19 59 -85 period. T his cyclicalitywasmoreoverinverselyrelatedtosize

ofthe…rm. Theresultssuggestthatthemacroeconomybecomesmoresen-

sitivetodisturbances as …nancialleverage increases, andthatsmallerand

morehighlyleveraged…rmstendtobelesspronetohoardlabour.

T heSharpe(19 9 4) study, inparticular, touchesonandlendsdirectsup-

porttothenotionthat…nancialleveragehasanimportantroleasapropaga-

tionmechanisminbusinesscyclesandinthetransmissionofmonetarypolicy

totheeconomy. R ecentmacroeconomicliteraturegivestwocomplementary

viewsontheoperationofthe…nancialpropagationmechanism, bothofwhich
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arebasedonproblemofasymmetricinformationin…nancialmarkets.5

T he …rstviewis the creditview, which emphasises the availabilityof

creditandtheroleplayed bybanks as intermediaries. Itis basedon the

presumptionthatbanks playaspecialrole inthe…nancialsystem as they

areespeciallywellsuitedtosolveasymmetricinformationproblemsincredit

markets. B ecauseofthis specialroleofthebanks, someborrowerswillnot

haveaccesstocreditmarketsunlesstheyborrowfrombanks. Soifthefunds

availableforbanklending(i.e., depositslessreserveholdingsandoperating

costs) arereducedduetotightermonetarypolicyorsomemacroeconomic

disturbance, investmentspendingwillconsequentlydecline. T his e¤ectwill

befurtherreinforced ifbanks reacttothereductionofloanablefunds by

settingtheinterestratebelowthemarketclearinglevel, therebyrationing

credit.

T hesecondview, thebalancesheetview, stressesthecreditworthinessof

borrowers, suggestingthatswings inthebalancesheetswillamplifyswings

inspending. T helogicbehindthis is thataweakerbalancesheetposition

ofpotentialloanapplicantswillbeperceivedbycreditors asagreaterrisk,

forwhichtheyneedtobecompensated. T hecreditworthinessofborrowers,

commonlymeasuredasthelevelofnetworth, isthuslikelytoa¤ectthesizeof

theagencycostsassociatedwithany…nancialarrangement. Sinceborrowers’

networtharelikelytobeprocyclical, agencycoststendtodeclineinbooms

andriseinrecessions. B ythesamereasoning, agencycostsarealsolikelyto

5Foracomprehensiveoverviewofthelitteratureon…nancialandrealinteraction, see
G ertler(19 88) andKashyap& Stein(19 9 3).
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behigherwhenevermonetarypolicyistight.

T heaimofthispaperisnottostudythe…nancialpropagationmechanism

overbusiness cycles andvarious monetaryregimes as such, butratherto

investigatethein‡uenceof…nancialleverageontheemploymentdecisionsof

individual…rms, inthecontextofthehierarchyof…nancemodel. H owever,

sincetheanalysis is basedoncreditmarketimperfectionsofthesametype

crucialtotheoperationofthebalancesheetchannel, ourconclusionsmay

alsoindirectlyrelatetothequestionofwhetherornotsuchapropagation

mechanism indeedis ine¤ect.

O urstudyextendspreviousresearchinthisareabyincorporating…nan-

cialconsiderationsexplicitlyintothe…rm’smaximisationproblem, andnot

just, adhoc, adding…nancialvariablestothelabourdemandrelation. Ex-

ceptfortheinclusionofcapitalmarketimperfections, thebasicfeaturesofthe

modelfollowM achin, M anning& M eghir(19 9 3), andtheempiricalanalysis

isbasedontheEulerequationgoverningtheoptimalpathofemploymentin

thepresenceofconvexadjustmentcostsoflabour.

W eassumethatthe …rm can …nance employmentand investmentex-

pendituresbyinternallygeneratedfundsorbydebt, thusdisregardingnew

equity…nance. D ebt…nanceisassumedtohaveataxadvantagetoretained

earnings, buttobeassociatedwithagencyproblemsduetoasymmetricin-

formation. Jensen & M eckling(19 7 6) and M yers (19 7 7 ) showedthatthe

limitedliabilityprovisionofdebtcontracts creates incentivesfor…rmman-

agers toactinde…anceoftheinterestofcreditors inordertoincreasethe

rateofreturntotheshareholder. Sincepotentialcreditorswillacknowledge
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theincentiveproblem, aswellas theriskofbankruptcy, theywilldemand

eitherinterestratepremiumsorbondcovenantstorestrictthebehaviourof

themanagementwithrespecttonewdebtissues, dividends, andthemain-

tenanceofworkingcapital. T hecoststhatariseinthesesituationsarecom-

monlyknownas agencycosts. T hesecosts arelikelytoincreasewiththe

degreeofleverage, sinceagreaterdebttoequityratiomeansagreaterincen-

tiveformanagerstodiverge. D ebt…nancewillthereforebecomeincreasingly

expensiveas…nancialleveragerises, butstillbethepreferredsourceoffunds

atlowlevelsofborrowing, becauseofthetaxshield.

T he…rmwillthusbefacingahierarchyofcostsassociatedwiththetwo

sourcesoffunds. T hree…nancialregimeswillemerge: Inthe…rstregime, the

…rmwill…nanceinvestmentspendingsolelybydebt, up tothepointwhere

themarginalcostofdebtequalsthemarginalcostofretainedearnings. A ny

pro…tswillbeentirelydistributedtotheshareholders. Inthesecondregime,

marginalinvestmentswillbe…nancedbyinternallygeneratedfundsatthe

expenseofextradividends. Finally, whenretentionsarefullyexhausted, the

…rm willbe in thethird regime, and higherlevels ofinvestmentmustbe

…nancedbyadditionaldebt.

In reality, …rms willnever, orjustrarely, be in the…rstregime. L ess

thanonepercentofthe…rmsintheCoStadata-base6distributetheirentire

pro…ts as dividends.7 W ewilltherefore in theempiricalstudyfocus only

onthesecondandthirdregimes. Itturnsoutthatthe…nancinghierarchy

6Seebelowforadescription.
7 Calculatingthisratio, wehavecorrectedforthefactthat…rmsareallowedtofunda

certainshareoftheirpro…tseachyear, thuspostponingtaxationofthesefundedpro…ts.
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implies that…nancialleverage, measuredas thedebttocapitalratio, will

enterintotheemploymentEulerequationonlyforthose…rms thatare in

thelatterregime;i.e., …rmswhodonothaveaccesstointernallygenerated

funds. T hese…rms canbeidenti…edas thosenotpayingdividends intwo

consecutiveperiods, andthe…nancialhierarchyhypothesiscanbeevaluated

bytestingfordi¤erencesinthedebtcoe¢cientsover…rmsinthetwo…nancial

regimes. T heformalmodelisdevelopedinthefollowingsection.

3 TheM odel

3.1 Theoreticalmodel

W e consideracompetitive …rm operating in aworld ofimperfectcapital

markets. T hemanagersandshareholdersofthe…rmareassumedtoberisk

neutral. W ealsoassumethatthemanagersmaketheiroperatingdecisionsin

thebeginningofeachperiod, thattheyhaverationalexpectations, andthat

theyactonbehalfoftheshareholders inordertomaximisethevalueofthe

…rm. L abourandcapitalareassumedtobequasi-…xedinputfactors;hence,

changes in thesefactorswillentailpositiveadjustmentcosts. Tofocus on

theemploymentdecisionsandtosimplifytheanalysis, weassumethatthe

adjustmentcostfunctionisadditivelyseparableininvestmentandhires, and

wetreatcapitalaspredetermined.

In theabsenceofpricebubbles, i.e. lim
T!1

Et

hQT
k= 0 ¯t+ k¡1VT

i
= 0 , the

valueofthe…rmatthebeginningofperiodtisgivenbytheexpectedpresent

valueofallfuturedividendpayouts:
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Vit= E

2
4
1X

j= 0

0
@

jY

k= 0
¯t+ k¡1

1
ADi;t+ jj t

3
5 ; (1)

whereDit is the dividends paid in period tand ¯t represents the …rm’s

one-period discountfactor. T hediscountfactoris de…ned as ¯t+ k¡1 = 1

fork = 0 and ¯t+ k¡1 = (1 + rt+ k¡1)
¡1 fork = 1;2 ;:::;1 , where rt is the

shareholders’requirednominalrateofreturnbetweenperiods tandt+ 1.

Finally, E [¢j t] = Et[¢]denotes theexpectations operatorconditionalon

informationavailableinperiodt.8

T hedividends arede…nedbythe identityofsources anduses offunds

whichstatesthatcashin‡owsmustequalcashout‡ows:

Dit = (1¡¿)[F (N it;Kit;X it)¡G (H it)¡W itN it¡it¡1B i;t¡1

¡A(B i;t¡1;Ki;t¡1)]+ B it¡(1¡¼t)B i;t¡1: (2)

H ereF (N it;Kit;X it)denotestherealrevenuefunction(denominatedinterms

oftheoutputprice), whereN itis labour, Kitis capital, andX itis allother

typesofinputfactors. R evenuesareassumedtobeincreasingatadecreasing

ratewithlabour. G (H it) is therealadjustmentcostfunction, assumedto

beincreasingandconvexinhires, H it, whichisde…nedas

H it= N it¡(1¡±)N i;t¡1: (3)

8 U ncertaintymaycomefromanumberoffactors, suchasfutureinterestrates, input/
outputprices, andtechnologies.
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where 0 ·± ·1 is thevoluntaryquitrate. A(B i;t¡1;Ki;t¡1) is theagency

costfunction, whereB i;t¡1 istheamountofone-periodrealdebtissuedinthe

previousperiodandKi;t¡1 is thecapitalstock, hererepresentingcollateral.

T heagencycostsareassumedtobeincreasingatan increasingrateinthe

levelofdebt, butdecreasinginthelevelofcapital. Finally, W it is thereal

wagecost, it¡1 thenominalinterestratepaidonloanstakeninperiodt¡1,

¿ thecorporatetax-rate, and¼ttherateofproductpricein‡ationbetween

periodt¡1 andt.

T hus, equation(2) statesthatthedividendpayoutsmustbeequaltothe

sum ofafter-taxpro…ts andthechange inthestockofdebt. In addition,

dividendsarerestrictedtobenon-negative:

Dit¸0: (4)

N ow, the…rm’sobjectiveistochoosethelevelsofemploymentanddebt

soastomaximizeitsvalue, equation(1), subjecttotheconstraints(2), (3),

and(4). Tosolvethisproblem, formtheL agrangianfunction, letting¸itbe

theseriesof(currentvalue)Kuhn-Tuckermultipliersassociatedwith(4)and

substitutingforDitandH itusing(2) and(3). T he…rstorderconditionsfor

labouranddebtcanthenbederivedas

@Fit
@N it

¡@G it

@H it
¡W it= ¡̄ tEt

"
1 + ¸i;t+ 1
1 + ¸it

(1¡±)
@G i;t+ 1

@H i;t+ 1

#
; (5)
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(1 + ¸it) = ¯tEt

"
(1 + ¸i;t+ 1)

Ã
1 + (1¡¿)

Ã
it+

@Ai;t+ 1

@B it

!
¡¼t+ 1

! #
; (6)

foranyperiodt= 0 ;1;:::;1 . Equation (5) is theEulerequation, charac-

terisingtheoptimalpathofhiringsalongwhichthe…rm willbeindi¤erent

betweenhiringsomeonetodayandpostponingthehireuntiltomorrow. This

equationmaybemoreeasilyinterpretedifwerearrangeitslightly:

@Fit
@N it

¡W it=
@G it

@H it
¡¯tEt

"
1 + ¸i;t+ 1
1 + ¸it

(1¡±)
@G i;t+ 1

@H i;t+ 1

#
: (7 )

Firstconsiderthecasewherethe…rmpayspositivedividends, i.e. ¸i;t+ 1 =

¸it= 0 . O nthelefthandsideofequation(7 ) isthenetcontributiontocash

‡owinperiodtfrom addinganewworkertothelabourforce. Itincludes

therealmarginalrevenueproductlesstherealwagecost. O ntherighthand

sideis themarginalnethiringcost, comprisingthedi¤erencebetweenthe

marginalhiringcostincurredinperiodtandthediscountedexpectedvalue

ofthemarginalhiringcosttoberecoveredinperiodt+ 1. T helatterarises

sincethe…rmhastoincurlessexpensesinperiodt+ 1 inordertoobtainthe

samenumberofemployees inthesubsequentperiodandonwards. Equation

(7 ) thustellsusthatthemarginalbene…tofanewworkershouldbeequal

tothemarginalnethiringcost.

N extconsiderthecasewheneitherofthenon-negativityconstraintson

dividendsisbinding. T heKuhn-Tuckermultiplierassociatedwiththebind-

ing constraint will then take on a positive value, and the term
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(1 + ¸i;t+ 1)= (1 + ¸it) willworkas anadditionalweighton therighthand

sideexpression. T hismeansthatiftheconstraintisbindinginperiodt, the

hiringcosts toberecovered int+ 1 willbediscountedmoreheavily. T he

marginalnethiringcostwillhencebeperceivedbythe…rm ashigher, and

hiringswillbereducedinaccordancewiththat. Consequently, a…rmthatis

…nanciallyconstrainedinthesensethatithasfullyexhausteditsretentions

willhirefewerworkersthana…rmthathasnot, everythingelseequal.

Equation (6) is the…rst-orderconditionfordebt, statingthatthe…rm

shouldborrowuptothepointwhereitis indi¤erentbetweenoneadditional

unitofdebtandoneadditionalunitofretentions. A ssumingthatthe…rm

payspositivedividends inbothperiods, themarginalbene…tofissuingone

unitofnewdebtto…nancedividendpaymentsmustbeequaltothepresent

valueofrepayingthedebtplus interest. H owever, ifthedividendconstraint

isbindinginperiodt, themarginalcostofnewdebtwillexceedthemarginal

bene…ts, implyingthatthediscountfactorinequation(7 ) reads

¯tEt

"
1 + ¸i;t+ 1
1 + ¸it

#
=

1
1 + (1¡¿)(it+ AB it)¡¼ et+ 1

: (8)

Equations (7 ) and(8) form thetheoreticalbasisforourempiricalinves-

tigation in section 5. T he empiricalspeci…cation ofthemodelis derived

below.
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3.2 Empiricalspeci…cation

Inordertogetaspeci…cationthatcanbeestimated, weneedafewfurther

assumptionsonexplicitfunctionalformsoftherevenues, aswellasthead-

justmentandagencycosts. FollowingM achinetal.(19 9 3), weassumethat

therevenueandadjustmentcostfunctionsaregivenby

F (N it;Kit;X it) = f (Kit;X it)N ®
it; (9 )

G (H it) =
°
2
H 2

it; (10)

where ® and°aregreaterthan zero9 . Fortheagencycostfunction, we

assumethefollowingform:

A(B i;t¡1;Ki;t¡1) =
Á
2
B 2
i;t¡1

Ki;t¡1
; (11)

forpositivevaluesofB i;t¡1, andzerootherwise. Á is theagencycostpara-

meterassumedtobegreaterthanzero.

D i¤erentiating(9 ), (10), and(11)withrespecttoN it, H it, andB it, wein-

serttheresultinto(7 )and(8). U ndertheassumptionofconstantconditional

covariancebetween(µ + ¸i;t+ 1)= (µ + ¸it)andothertimet+ 1 variables, (8)

canthenbesubstitutedinto(7 ). U singtheassumptionofrationalexpecta-

tionsontheresultingexpressionandrearrangingyields:

9 W eusequadraticadjustmentcosts formathematicalconvenience. H owever, weac-
knowledgethatthereislimitedempiricalsupportforthisassumption.(See, e.g.,H amermesh
(19 9 3)).
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°(1¡±)
1 + (1¡¿)

³
it+ Á

³
B
K

´
it

´
¡¼ et+ 1

(N i;t+ 1¡(1¡±)N it) =

°(N it¡(1¡±)N i;t¡1)+ W it¡®
µQ
N

¶

it
+ fi+ st+ 1 + "i;t+ 1; (12)

whereQ = f(K;X )N ® denotes realsales, fi is a…rm-speci…c…xede¤ect,

st+ 1 is atime-speci…c…xed e¤ect, and "i;t+ 1 is the forecasterror, serially

uncorrelatedandorthogonaltoanyinformationinperiodt. T he…rm-speci…c

e¤ectisincludedtoallowforheterogeneityamong…rmsduetodi¤erencesin,

e.g., growthopportunitiesortheskillofthemanagement. T hetime-speci…c

e¤ectwillcapturemacroeconomicshocksthatarecommontoall…rms.

Finally, Taylorexpanding(12)abouttheindividualmeanofthevariables

yieldstheEulerequationforemploymenttobeestimated:

N i;t+ 1 ' ¯ 1N it+ ¯ 2 N i;t¡1 + ¯3W it+ ¯ 4
µQ
N

¶

it
+ ¯5

µB
K

¶

it
+ f¤i + s¤t+ 1 + "¤i;t+ 1;

(13)

wheref¤i, s¤t+ 1, and"¤i;t+ 1 di¤eronlyproportionallyfromfi, st+ 1, and"i;t+ 1.10

T hereducedformparameters ¯iarerelatedtothestructuralparametersas

follows:

10N otethatthein‡ationrateandtheinterestratearesubsumedbythetime-speci…c
e¤ect.
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¯ 1 = (1¡±)2 + ª
(1¡±) ¯ 2 = ¡ª

¯3 = ª
°(1¡±) ¯ 4 = ¡ ®ª

°(1¡±)

¯5 = Á±N (1¡¿)
ª

withª = 1 + (1¡¿)
³
¹{+ Á

³
B =K

´́
¡¹¼.

T hemodelisclearlyoveridenti…edintermsofthestructuralparameters,

butwecan stillsay somethingaboutthereducedform parameters.. T he

modelpredicts that: ¯ 1 > 2 , ¯ 2 < ¡1, ¯3 > 0 , ¯ 4 < 0 , and ¯5 > 0 . N ote

thatthesumof¯ 1 and¯ 2 willbegreaterthanone, implyingthatthesigns

ofthecoe¢cientson Q =N , W , andB =K mustbereversedinthelongrun.

T his implies, in particular, thatan increase in thedebtratiowillhavea

negativelong-rune¤ectonemployment. N otealsothatthedebttoequity

ratioisonlyexpectedtoentertheequationifthe…rm hasexhaustedallof

itsretentions.

4 EstimationandD ata

4.1 M ethodologicalconsiderations

W eestimateequation(13)usingtheG eneralizedM ethodofM omentsestima-

tor(G M M ) developedbyA rellano& Bond(19 9 1). T his estimatorexploits

thelinearmomentconditions impliedbythemodel. T heindividuale¤ects

areremoved by …rst-di¤erencingthemodeland theresultingendogeneity

problem ishandledbyusingappropriateinstruments.

Sincetheerrors in levels areseriallyuncorrelated, as impliedbyratio-
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nalexpectations, theerrors in…rst-di¤erenceswillfollowa…rst-orderM A -

process. T his implies thatvalues ofthedependentvariable(in levels) and

otherright-handsidevariablesmustbelaggedatleasttwotime-periods in

ordertobeuncorrelatedwiththedi¤erencederrorterm and, thereby, valid

as instruments inthetransformedmodel. A s theconsistencyoftheG M M

estimatescriticallyhingesonthevalidityoftheinstruments, wetestforthis

assertion, usingthe Sargan-testandthe A rellano-Bondm2 -criterion. T he

Sargan-testtestsforthenullofnocorrelationbetweentheinstrumentsand

theresiduals, whilethem2 -testtests forthelackofsecond-ordercorrela-

tion. A correspondingm1-testtests forthe lackof…rst-ordercorrelation.

EstimationiscarriedoutusingtheD PD programforO x1.20.11

U nfortunately, thereisatendencyfortheasymptoticstandarderrorsof

the second-step A rellano-B ond estimatortobe downward biased in small

samples. T herearetwoways ofhandlingthis. O necould eitherstickto

theconsistent…rst-stepestimates, whichhavebetter…nitesampleproperties

butarepotentiallyine¢cient;oronecouldgoforthee¢cientsecond-step

estimatesandemployabootstrap t-test, whichhasbettersizeproperties12,

forinference. W emakeuseofboth approaches and reportthe…rst- and

second-stepasymptoticteststogetherwiththebootstraptests.

T he ideaofthebootstrap testis simple. Itamounts toestimatingthe

distributionoftheteststatisticbyresamplingthedata. W henperforming

an asymptotict-test, thenullhypothesis is rejected iftheteststatisticis

11Foradescriptionoftheprograms, seeD oornik(19 9 6)andA rellano, Bond& D oornik
(19 9 7 ).

12SeetheM onteCarloevidenceinB ergström (19 9 7 ).
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unlikelytohavecomefrom at-distribution. W henperformingabootstrap

test, we…rstneedtoestimatethedistributionoftheteststatistic. T his is

donebytreatingthedataas thepopulationandtheestimatedparameter

value, say ^̄, asthetruevalue. Fromthis”fake” population, wethencreate

alargenumberofsamples byrandomlydrawingobservationswithreplace-

ment, andreestimatethe¯ -parameterforeachofthenewsamples(usingthe

samemethodasbefore). T helogicofabootstraptestisthatthereestimated

values, say ~̄, willonaveragebeequaltothe”true” value, ^̄. Sobycon-

structingt-testsofthenull~̄ = ^̄ (whichweknowwillbetrueinrepeated

resampling)forallnewsamples, wemayinthiswaysimulatethedistribution

ofthet-statisticunderthetruenull. T his distributionwillnotonlyre‡ect

thecharacteristicsoftheD G P (datageneratingprocess), butalsothesizeof

theoriginalsample.

Formingtests basedonthebootstrap distributionhas provedtobeat

leastas reliableas usingtheasymptoticdistribution, and, in mostcases,

considerablymorereliable.13 G M M -bootstrappinginvolvesafewothertech-

nicalobstaclesthatmustbeovercome. W edonotwantgointotheseissues

here, andreferthereadertoBrown& N ewey(19 9 5)forarigoroustreatment

oftheissues involved.

4.2 D ataandsampleselection

T hedataweuse is a sample from theCoSta-basewhich contains annual

incomestatementsandbalancesheetsofSwedish…rmsovertheyears19 7 9 -

13Seee.g. D avidson& M acKinnon(19 9 6).
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19 9 4.14 T hedatamaterialiscollectedbyStatistics Swedenandincludesall

manufacturing…rmswithmorethan20 employees. A ttimes, …rmsleavethe

sample, eitherduetobankruptcies ormergers orbecausetheyhave”con-

tracted” themselves outfrom this class of…rms. Sincewecannotidentify

thecauseofwhya…rmleavesthesample, weneedtorestrictouranalysisto

those…rmsthatremaininthesampleovertheentireperiod, whichwouldgive

usabalancedpanelof16years. T hereis, however, aselfselectionproblem

withthisapproach. Bydiscarding…rmsthathave”contracted” themselves

outofthesample, factorswithanegativein‡uenceonemploymentwillbe

underestimated. Tocopewiththis, weusethefollowingsampleselection

procedure:

1. Includeinthesampleonlythose…rmsthathavesu¢cientlymanyem-

ployees inthe…rstyear(19 7 9 ) toallowthe…rmstocontractoverthe

time-periodwithoutleavingthesample.

2. Inspectthenumberofemployeesforthelastobservationofeach…rm

sampled. Ifthis is lessthansomecriticalvalue, labelthe…rm”doubt-

ful”.

3. Selectthelengthofthepanelas longaspossible, butmakesurethat

no”doubtful” …rmsarethrownaway.

Inordertokeepasmanyobservationsaspossible, wechooseadesignin

whichtherequirednumberofemployees inthe…rstyearis 50, thecritical

14ForathoroughdescriptionoftheCoSta-database, seeH ansen(19 9 7 ).
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numberofemployees is 30, and thelengthofthepanelis 10 years. T his

leaves uswithapanelof47 9 …rms overtheperiod 19 7 9 -19 88. O utofthe

…rmsdiscarded, three…rmswerelabelled”doubtful”;i.e., theyhadlessthan

30 employees as their…nalobservation. T he exclusionofthesethreewill

hardlycauseanysigni…cantself-selectionbias.

T hevariablesusedintheempiricalanalysis includelabour, N , realwage

costs, W , productivity, Q =N , andthedebttoequityratio, B =E. N otethat

weusethedebttoequityratioinsteadofthedebttocapitalratio, as inthe

derivationofthemodel. T hisavoidstheproblemsassociatedwithmeasuring

thevalueofthecapitalstock. Itmayalsoconstituteabettermeasureofthe

…rm’s…nancialstrenght, ifthe…rmhasotherassetsthancapital.15

N is measuredas theaveragenumberoffulltimeemployees, which is

roughlythetotalnumberofhoursworkeddividedbytheworkingtimecon-

sideredasstandardhoursateach…rm. W isobtainedbydividingtotalwage

costsbythenumberofemployeesandQ =N ismeasuredasrealsalesdivided

bythenumberofemployees, bothofwhicharede‡atedusingtheProducer

PriceIndexatatwodigit(SN I) industrylevel. B =E iscalculatedusingthe

bookvaluesofdebtandequityinaccordancewiththerecommendationsof

theSwedish A ssociationofFinancialA nalysts. T heuseofbookvalueswas

necessary sincewehavenoaccess tomarketinformation. H owever, ifwe

wanttomakeavirtueoutofthis necessity, wecouldarguethatthebook

valuesaremoreappropriatetouse, asthosearethe…guresthatbankersgen-

15Fora…rmwithnootherassetsthancapital, B =E is simplybeamonotonictransfor-
mationofB =K: B =E =(B =K)=(1 ¡(B =K)):
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erallywouldaudit. A moredetaileddescriptionofthevariables andsome

descriptivestatisticsaregiveninthedataappendix.

5 R esults

5.1 Eulerequationestimates

W estartbyestimatingequation(13)withoutallowingfor…nancialregimes.16

T heresults arereportedinthe…rstthreecolumnsofTable1. A s canbee

seen, the speci…cation tests donotindicate any problems thatwould af-

fecttheconsistencyoftheestimates. Eventhoughthetestfor…rst-order

serialcorrelationdoes notindicateasigni…cantlynegativecorrelationas is

expected, boththe Sarganandthem2 tests suggestthatthe instruments

arevalidandthatthespeci…cationisacceptable. T hesetofinstrumentsin-

cludesvaluesofallvariables inlevels, laggeduptothreeperiods. W hilethe

inclusionoffurtherlagsasinstrumentsincreasesthee¢ciencyofestimation,

italsoleadstheSargantesttoemphaticallyrejectthespeci…cation.

A llcoe¢cientshavethesignsthatwewouldexpectfromthetheoretical

model, with one importantexception: thecoe¢cienton thedebtratiois

negative. B eforeweaddressthis issue, wemay…rstnotethatthe…rst-step

estimates inthe…rstcolumnsuggestthatonlythelaggeddependentvari-

ablesexertanyexplanatorypowerintheEulerequation;noneoftheother

16A llestimations in this section have been performed both with and withouttime-
speci…c…xed e¤ects with virtually the same results. A s the time e¤ectin mostcases
wereindividuallysigni…cantandalwaysjointlysigni…cant, wehavechoosentopresentthe
estimations includingthesee¤ects.
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estimatesaresigni…cantlydi¤erentfromzero. H owever, consideringthefact

thatthe…rst-stepestimatesareine¢cient, thisresultshouldnotbeallthat

surprising, anditdoesnotpersistinthesecond-step ofestimation. O nthe

contrary, in somecases thet-statistics associatedwiththesecond-step es-

timates areremarkablyhigh, whichmakes us suspectthatthesestandard

errors may be estimatedwith a severedownward bias. T his suspicion is

supportedbythehighbootstrap p-valuesreportedinthethirdcolumn, al-

thoughoneshouldbearinmindthatthebootstrapprocedureweuseditself

haveatendencytounder-rejectthenullhypothesis. (SeeB ergström (19 9 7 )

forM onteCarloevidence). Takentogether, theevidenceseem tosuggest

thatthevariables includeddoexertsomein‡uenceuponemployment, even

thoughthesigni…canceofthewagecostsandtheproductivitymeasureare

somewhatambiguous.

A s wenotedabove, thenegativecoe¢cientonthedebttoequityratio

(¡0:12 ) is notconsistentwiththetheoreticalmodel. T herefore, following

ourprecedentlineofarguments, wereestimatethemodel, nowallowingfor

thepresenceof…nancialregimes, withthedebttoequitycoe¢cientsvarying

overthese. T his isdonesimplybycreatingtwodummyvariableswhichare

interactedwiththedebtratio, the…rstpickingoutthose…rmsthatdonot

paypositivedividends intwoconsecutiveyearsandthesecondpickingout

theremaining…rms. A s adirectimplication ofthetheoreticalmodel, we

shouldexpectthedebtratiotobestatisticallysigni…cantonlyforthesubset

of…rms thatarenotpayingpositivedividends intwoconsecutiveperiods.

Sincethese…rmsare, insomesense, liquidityconstrained, theiremployment
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decisionsarelikelytobein‡uencedbytheir…nancialstatus. T heresultsare

presentedinthelastthreecolumnsofTable1.

A scanbeseen, thespeci…cationisnotrejectedbythespeci…cationstests,

andthecoe¢cientsonallvariablesotherthanthedebttoequityratioremain

practicallythesame. Incontrast, thedebtcoe¢cientchangessubstantially.

Forthose…rms thatarenotpayingdividends, thedebtcoe¢cientis now

positive (0:12 ) as implied bytheory, whereas thecoe¢cientfordividend-

paying…rms is nolongersigni…cantly di¤erentfrom zero. T his supports

thehypothesisofahierarchyof…nanceandsuggeststhat…nancialleverage

willonlybeimportantinaregimeinwhich internallygeneratedfunds are

exhausted.

Itshouldbenotedthatthebootstrapt-testofthedebtcoe¢cientassoci-

atedwiththegroupofnon-dividendpaying…rms (p = 0:11)doescastsome

doubtsonitslevelofsigni…cance. N onetheless, bearinginmindthepotential

sizedistortionofthebootstrap testandalsobeingreassuredbythesmall

di¤erencebetween the …rstand second step estimates, weare inclined to

believethatthisdoesnotcontradictthehypothesesofahierarchyof…nance.

5.2 L abourdemandrelation

T hemainsourceofdisappointmentinourempiricalmodelis theviolation

ofthelongrun properties suggestedbytheory: thecoe¢cients on lagged

employmentdonotsum toavaluegreaterthanunity. T his result, which

bynomeans isuncommonforempiricalEulerequationsofthistype, makes

theparameterestimates obtained somewhatless clear-cuttointerpret. It
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Table1: EulerEquationofEmployment
I. O riginalSpeci…cation II.Financialregimes

Var 1-step 2-step B ootp 1-step 2-step B ootp
N it 0.49 49 0.49 40 0.49 51 0.49 49

(3.53) (410) 0.000 (3.54) (37 7 ) 0.000
N i;t¡1 0.0821 0.0831 0.0821 0.0832

(2.63) (385) 0.000 (2.63) (329 ) 0.000
W it 0.7 17 0 0.2465 0.7 614 0.2625

(1.56) (5.08) 0.119 (1.54) (4.9 1) 0.100
Q /N it -0.0231 -0.009 5 -0.0236 -0.0101

(-0.48) (-1.7 6) 0.443 (-0.48) (-1.7 8) 0.438
B /Eit -0.1110 -0.1211

(-0.62) (-8.19 ) 0.010
B /Enod iv

it 0.117 5 0.1218 0.114
(0.42) (6.54)

B /Ed iv
it -8.6383 -4.8117 0.632

(-0.7 6) (-1.61)
m1: -1.07 S1(65): 0.000 m1:-1.07 S1(64): 0.000
m2 : -1.23 S2 (65): 0.149 m2 : -1.23 S2 (64): 0.163

W ald(7 ): 0.000 W ald(7 ): 0.000
N otes:
(i) G M M estimates, obtainedusingD P D forO x1.20. Foradescriptionoftheprograms,
seeD oornik(19 9 6) andA rellanoetal. (19 9 7 ).
(ii) t-statistics are reported in parentheses. T hey are computed usingthe asymptotic
standarderrors, whichareobtainedusingaheteoscedasticity-robustvariance-covariance
matrix. Bootpgivesthep-valuesofthecorrespondingbootstrapt-test. T hroughout400
bootstrapreplicationshavebeenused.
(iii) A llregressionsincludetimedummies. W aldgivesthep-valueofanasymptoticW ald-
testofthejointsigni…canceofthedummies. U nderthenullofnorelationship, theW ald
statisticisasymptoticallydistributedasÂ 2 (k), wherekisthenumberofcoe¢cientstested.
(iv)m1 andm2 areteststatisticsfor…rst- andsecond-orderserialcorrelationinresidualsin
…rstdi¤erences. B othareasymptoticallystandardnormalunderthenullsof, respectively,
no…rst- andsecond-ordercorrelation.
(v) S1(S2 ) givesthep-valueoftheasymptotic…rst(second) step Sargantestoftheover-
identifyingrestrictions (validityofinstruments). U nderthenullofvalidrestrictions, the
SarganstatisticisasymptoticallydistributedasÂ 2 (p-k), wherepisthenumberofmoment
conditionsandkisthenumberofcoe¢cientsestimated. T hesetofinstrumentsincludesN
andQ /N lagged2 and3years, B /EandW lagged1, 2, and3years, andalltimedummies.
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wouldthereforebedesirabletoestimatethelabourdemandrelationinthe

formofabehaviouralfunction, asacomplementtotheEulerequationanaly-

sis. B ecauseofthe involved structureofthemodel, wehavenotcomeup

withaclosedform solutionforsuchalabourdemandrelation. Instead, we

haveestimatedabare-boneslog-linearlabourdemandequationtowhichwe

haveaddedour…nancialvariables ad hoc, in the samemanneras in e.g.

N ickell& N icolitsas (19 9 4). Followingtheirlineofarguments, weshould

expect…nancialleverageofthepreviousperiodtoexertanegativein‡uence

onlabourdemand, somethingwhichalsois intuitivelyconsistentwithour

previousmodel.

A llowingfor…nancialregimesinthesamemannerasbefore, theempirical

modelweestimateisbasedontheequation

nit= ® 1nit¡1 + ¯ 1wit+ °1B =E
nod iv
i;t¡1 + °2 B =E

d iv
i;t¡1 + fi+ st+ "it

wherelowercaseletters indicatelogs17 . W ethenaddsu¢cientdynamicsto

theequation, inordertoobtainavalidspeci…cation, andestimatetheresult-

ingequationin…rstdi¤erencesaspreviously18 . T hemaindi¤erencebetween

this speci…cationandtheEulerequationrepresentation, is theintroduction

ofcontemporaneouswagecosts.

A scanbeseenfromtheresults inTable2, thisspeci…cationisapproved

1 7 Foradiscussionontheendogeneityproblem whichmakes itnecessarytouselagsof
the…nancialvariable, seeN ickell& N icolitsas(19 9 4).

18 Introducingtheproductivitymeasureorindustryspeci…ctrends didnotchangethe
results substantially. W ethereforereporttheresults from themoreparsimoniousmodel
inwhichtheseregressorsareomitted.
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Table2: L abourD emandEquation
I.FinancialR egimes

Var 1-step 2-step B ootp
ni;t¡1 0.7 7 15 0.7 47 0

(11.7 6) (32.3) 0.000
ni;t¡2 -0.1841 -0.1652

(-5.34) (-12.4) 0.000
ni;t¡3 0.109 7 0.09 16

(3.55) (8.10) 0.005
wit -0.2036 -0.1584

(-0.02) (-5.53) 0.030
wi;t¡1 0.09 7 8 0.047 0

(2.14) (1.9 6) 0.468
wi;t¡2 -0.08 9 2 -0.09 88

(-3.89 ) (-6.29 ) 0.000
B /Enod iv

i;t¡1 -0.0008 -0.0009
(-2.7 1) (-15.1) 0.030

B /Enod iv
i;t¡2 -0.0001 -0.0001

(-0.24) (-2.31) 0.562
B /Ed iv

i;t¡1 0.0126 0.0112
(3.23) (4.85) 0.09 5

B /Ed iv
i;t¡2 0.008 0.009 8

(2.33) (6.42) 0.085
m1: -3.96 S1(128): 0.000
m2 : 0.9 3 S2 (128): 0.416

W ald(7 ): 0.000
N otes:
(i) G M M estimates, obtainedusingD P D forO x1.20.
(ii) T hesetofinstruments includes alllags availablefrom periodt-2 forn, w, andq/n,
andalllagsavailablefromperiodt-1 forB /E, aswellasalltimedummies.
(iii) Seethenotes intable1 forfurtherexplanations.
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byalltestsperformed. N otethatthem1 nowindicatesasigni…cantnegative

…rst-orderserialcorrelation, asonewouldexpectfromtaking…rstdi¤erences.

L ookingattheparameterestimates, theydoresemblethoseofalabourde-

mandrelationwithafairlylowshortrunemployment-wageelasticityand

withalongrunelasticityatroughly-0.6, whichseemsratherreasonable. Fur-

thermore, thenegativesignsofthedebtcoe¢cientsofnon-dividendpaying

…rmsareconsistentwiththe…ndingsofN ickell& N icolitsas(19 9 4), although

themagnitudeofthecoe¢cientsmayappeartoberathersmall. H owever,

thesummarystatisticsinthedataappendixtellusthatthevariablewehave

chosentocapturetheagencycostsmaypotentiallyincreasequitedrastically

forindividual…rms;anincreaseofonestandarddeviation, startingoutfrom

themean, implies a400 percentincreaseofthis ratio. T heactuale¤ects

from changes inthisratioontoemploymentmayhencebesubstantialeven

thoughthecoe¢cientsappearsmall.

T heevidenceonstatisticalsigni…canceofthedebttoequityratioofdiv-

idendpaying…rmsisambiguous. O ntheonehand, the…rstandsecondstep

asymptotict-tests suggestthatthecoe¢cients arestatisticallysigni…cant.

O ntheotherhand, thebootstrapt-testsuggeststheyarenot. Inviewofour

earlierresultandthepotentialsizedistortionofthebootstrap test, weare

inthis caseinclinedtobelievethatsomee¤ects areactuallypresent. T his

resultis, ofcourse, notconsistentwiththetheoryof…nancialregimes, which

predictsthat…nancialleverageshouldbeirrelevantfortheemploymentdeci-

sionofdividendpaying…rms. B utevenso, thereisacleardi¤erencebetween

thetwosubsetsof…rms. T hedebt-coe¢cientofnon-dividendpaying…rms
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isnegativeincoherencewithourapriori belief, whereasthedebtcoe¢cient

ofdividendpaying…rms is positive, aresultwhich…tsbadlyintothetheo-

reticalframeworkofagencycosts. W emakenoattemptstryingtointerpret

thisresult, butjustnotethatthereareimportantdi¤erencesinthein‡uence

of…nancialleveragebetween…rms indi¤erent…nancialregimes.

6 Conclusions

U singthehierarchyof…nanceapproach, wehavederivedanEulerequation

modelofemploymentsuggestingamechanism throughwhichthe…nancial

policyof…rmsmaya¤ecttheirhiringdecisions and, thus, theirlabourde-

mand. T hismodelwas estimatedusingalargepanelofSwedishmanufac-

turing…rmsovertheyears19 7 9 -88. A fewpointsareworthstressing:

²Inaccordancewithearlierstudies, we…ndthat…nancialleverageexert

an importantin‡uence on the hiringdecisions of…rms. T he main

conclusion is thatthis e¤ectis relatedtowhich …nancialregimethe

…rm …nds itselfin. Financialleverageonlyappears tobe important

forthose…rmsthatareinaregimeinwhichretentionshavebeenfully

exhausted.

²T heEulerequationofemploymentgivesrisetoareasonablywellspec-

i…ed model, although the long-run properties ofthemodelmay be

questionable. H owever, estimatingabare-bones log-linearlabourde-

mandrelationasacomplementtotheEulerequationanalysis, weget
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qualitativelysimilarresults, givingsomesupportforthehierarchyof

…nancehypothesis.

²T hebootstrap procedurewehaveusedherecon…rms thatthedown-

wardbiasofthesecond-stepestimatesmightbeanimportantproblem.

H owever, asthebootstrapt-testitselfappearstobesomewhatunder-

sized, inferencemay stillnotbe clear-cut. N evertheless, we believe

thatbootstrap tests areusefulandessentialcomplements toasymp-

totictests inapplicationsofthistype.
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A D ataA ppendix

A .1 T heSample

T hesampleweuseconsistsof47 9 Swedishcompaniesobservedovertheyears19 7 9 – 19 88

andisdrawnfromtheCoStabase, whichcontainsannualincomestatementsandbalance

sheetforalargenumberof…rms. Itwasselectedaccordingtothefollowingcriteria, upon

whichourresultsareconditional:

²O nly…rms inthemanufacturingindustryis included, i.e., thosebelongingtoSN I

categories31–38.

²O nly…rmswithmorethan50 employees areincluded. T his is duetothesample

selectionproblemwhichisthoroughlydescribedinsection4.3ofthispaper.

²Firmsmusthavestrictlypositivewagesandsales. T hiscriterionisappliedinorder

toexcludeobviouslyerroneousdata.

²Employmentmustnot‡uctuatewithmorethanafactorof3betweentwoconsec-

utiveyears. T hisrequirementisusedtoeliminatechanges inemploymentwhichis

duetorestructuringofcompanies, ratherthantothefactorsthatweseektostudy.

T hisrestriction, however, provedtobenon-restrictiveinthesampleselection.

A .2 D e…nitionsofVariables

T hevariablesusedinthispaperarethefollowing.

²Employment(N it) is expressedasthenumberof”e¤ective” workersaccordingto

thede…nitionoftheCentralSwedishA ccountingBoard(Bokföringsnämnden), BFN
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R 4. Itiscalculatedastotalhoursworkeddividedbythe”normal”workingtimeof

anemployee. CoSta: Var001 M ean: 424.3Stddev: 1661

²W agecosts(W it)istotalwagecosts, includingpayrolltaxes, dividedbythenumber

ofemployees. ItisexpressedinrealtermsusingtheProducerPriceIndexatatwo

digit(SN I) industrylevel. CoSta: Var004/(Var001£P P Ijt) M ean: 148.9 Stddev:

24.46

²Sales (Q it) includes both domestic and internationalsales. It is expressed in

realterms usingtheProducerPrice Indexatatwodigitindustry level. CoSta:

Var005/P P IjtM ean: 662.3 Stddev: 57 9 .3

²D ebt(B it) iscomputedasthesumofcurrentpayablesandlong-term liabilitiesto

corporategroup members, currentloan liabilities, andotherlong-term liabilities.

Costa: Var07 8+ Var084+ Var081+ Var086. M ean: 8 7 669 .16Stddev: 6689 32.7

²A djusted equity (Eit) is computed as the sum ofbook-valueofequity and tax

adjustedvalueofuntaxedreserves lessthedividendsdeclared. T hecorporatetax

rateusedincalculationswassetto0.5. A fewobservations(eight)quotednegative

equity, butratherthandeletingtheentiretimeseries ofthese…rms, weimputed

these observations by the value ofequity peremployee in the lowestpercentile

observed, times thenumberofemployees. Costa: Var108+ (1-¿)Var103-Var110.

M ean: 9 1181.2 Stddev:506053.6

²D ebttoequityrato(B it=Eit) M ean: 1.57 9 27 6Stddev: 4.435337

²ProducerPriceIndex(Pjt)atatwodigitindustrylevel. Source: Statistics Sweden
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