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1 Inoocductian

0 verthe past decacke there hes been a rmnened interest anang econamists
and pdicy makers in the infuance of epital market imperfectias an te
goerating behaviaurof.. ims. FHims’ iniestmattand ..nendal dedsias W ll
gererally not be indgpedant if the ast ar as Bbiity of intermal and ex
temal . .nence diver from eadh atter: T his is an impartantissue since the
presaxe ofa Iink betinean ../1ms” real ad .. nendal activty may g\e e o
a..nendal pragpagatian medheniam, amplifing the er ects ofbusiness o/ckes
and manetary paicy, ad hence haing impartantpoicy implicatias.

T henotion ofsudh areal ..nenaal Iink..nds suppartin empircal researdh.
T here is a o= bady of miatsaononetric evdancs relating o apital in
vestmat, indicating that. nendal ctars, sudh as the aval i ity ofintermal
Uk orthe ddot pasiian, are impartent foreplBEning varatias in .. Mms’
apialepadtures. T hereis aboevdence thatthis dgpendacy \aries oer
diz erertgraups of .. ims with dis eranit.. nendal and institutianal dharacteris
tics! A mare imited Ferature hes directed attettion tonards . ims” Eoaur
demand, reeching similraondLsias?

'Seg eg, Fazzar, H Ubbard & P etersen (1988), W hited (1992), Kashyep, L anait&
SN (1994), and H ubbard, Kashyep & W hited (1995) forthe U nited Staies; D evereux
& Schiantarell (1990), B uncell Bad D everaux & Schiantarell (1992), and Bad &
I echir (199 4) forthe U nited Kingdam; H ashi, Kashyegp & Sdarkten (199 1) forJgpan;
adt asen & | indberg (199 7) fTorSweden.

2See the aatributias of eg, | idell & W adhwani (1991), Frisss Funke & L ankes
(1992), Sharpe (W94), adll idell & I icolitsas (199 5).



In this paper; we provide rther evidance o te infuenc2 of.Ms” .-
nendal pdicy an trarempbymaitdadsias, usinga e panel ofSwedish
maruectunng .. ms oer the pericd 19 79-88. W hike in previauss studies .. -
nendal fctors have bean induded into traditianal Bbaurdemand euatias
an an ad hac besls the am ofthe aunant pgperis to darive amadel whidh
is asisEattwith the exdogenas nature of both the enploymattad the
.nandal dadsion. To adiee this we adpt te hieraddy of ..nence g
praadh to capaate .nence and denme the setof Euler equatias goaeming
the gotimal path ofFemplbymantin the presance ofaonvex adjustmeantts asts
of Bbaur:

A hierardy of ..nence may arse Tor saveral reesas, induding tax dis
aiminalian, agagy axsts ssymmetric infomatian, and assts of .nenaal
dstiess. Itimplies that..ims e a hierardy of ..nenadal asts asscdated
with dir erat saurass of..nence. Faraur puipcsss, we introduce aarparate
taatian and agency assts ofFddotinto a standard dynamic madel of Ebaur
damand. W hen the ..1im sobes its intertemparal gotimisatian prdokm, it
will adknonledce these distartias and take tham into acoout accodingly.
T he..ims empbymaittad .. nendng dedsias W il hence be determined si-
mulaneasly whidh, as wew llshowy hes testebke implicatias forthe Euler
eguatian. T he analysis is an.nad 1o the dxaae betneen retained eamings
and ddot..nence; thus, newequity . nendngis disregarded. T his aostractian
may be justi..ed because ddbotis a mare impartant saurce of inaematal . -
nene - inasrage aly 3.7 peraator Swaedish copaate .. mms issued new



eqLity oerthe period 19 79-95 3

A snoted byBad & Il eghir(1994), the theary ofa hierardy of .. nence
predicts that same ..rms may in any periad be in a regme in whidh qoer
atias are axstiained by the ad Boility of intermal ncs. || asower; the
prdosbi ity 1o be in ather regme is bath time varying and endogeas in
the investmenteguatian. T hese dosernatias motivatled B ad and il eghirto
testiordic erencss in theinvestmentbehaviaurof.. ims aacss dic ergit..nen
dal egmes. W edevelp asmibrtestin this paper. 0 urmadel implies that
ifthe ..MM hes edausted 1ts retaned eamings, the enpbymatt Euberequa
tonw llindude atarm messuring the degree of.. nendal bverage. Finenaal
bverage wi ll henaee anlly be impartantforthose . ims thatdo nothave agess
intemally gnarated Tnds and the hypothesis of a hierardy of ..nendal
asits Gan be tested by aaomparing the aet dats an the daot ratio betinean

T he BEuler equatian of anployment is estimated wsing the ¢ eneralized
Il ethod ol anattestimator G Il i ) pragposed by A rellieno& B axd (199 1).
U niortunatiely, this estimator tends o perfom poordy in..niee sampks. In
partailr; the ssymptoticstandard errars may be severely donnward biasad.
A sar@amedy toths..nite sampk prdolem, honever; saveralt Il Il -bootstrgp
procecures have bean suggsstedt. Casacpattly, we assistaurinerance using
the bootstrgp procedure pragpasad by B ronn & | eney (199 5).

0 urempinal .. ndings suggesst that the Euler eguatian of employmanc

3T his average is doteined fiam the entire Costa datasbase,. desaribed belon
4Seg eg Bronn & Il eney (1995) and H all & H aonitz (199 6§. Far a aonparisan
betnean these t\Q s B ergstitdm, D ahbarg & Jdhanssan (199 7).
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g\es rise o a reesaebly vell ped..ed madel A lthaugh the g run prgp
erties ofthe madel may be guestiaeble we .. nd suppart o the hypothesis
ofa hierardy of ..nendal asts. T hare is a dear indication that the ..nen
dal berage gptuing the aganoy asts edarts asgi. aitintuence an the
Bbaurdemand forthose .. s thattare in aregme in wnidh they are iquid
ity aastranad in the sarse that intemallly ganeraied TUncs are edausted.
H onever; because of the vidlatian of the Ibg run prgperties of the mackel
(\Whidh by no mears is unaamman feature ofF empincal Euler equatias) we
thaughtitwaul be desireble tosupplEmantthe Eulerequation analysis with
an analysis ofthe Boaurdemand reltian in form ofa bdeviaral equation.
Failing o dotain a dosed form solution of the Bobaurdemand relatiaon fron
aurmadel we dd this by estimating a ’suggsstinve” Ebaur demand egua
ton the properties ohwvwhidh éan be intuitively motivated from aur theary.
T his Hoaur deamand eguatian is similarin spint o the madel inll idell &
N icoliitsas (1995), and the results dotained aon.m aurprevas .ndings an
the implictias ofa heady of..nendal asts.

T he pgperis agaisaed as Tllons. T he nextsectiaon briety reviens prev-
as wakin this ..eld and autiines the thearetical foundatian Toraurmaodel
In sectian 3 we dene the BEuler equatian desaibing the gotimal path of
empbymatin the presance of pital marketimperfectias and annvex ad
Justmantassts. Secian 4 desaribes the dataand the samp ke selbction proe
dure thatwe e Itabko gves a briefacoount of the enpircal procedures,
incdluding the baotstrep tests usad. T he ecoametric resuls are reparted in
sectian 5, whi ke sectian 6aonduckss.



2 Frnenad poicoy ad Bobaurdemad

T hare is anly a handful of empircal studies inestigating the ink betneen
a..m’s..nendal pdicy ad its anploymentdadsiats, butthe oerall an
dieEis thatthe ..M’ dadotpasitian seems o eertasusstattial intuence
ato Bbaurdemand. Intraduang varias ...nendal variablkes into a dynamic
Boaur deamand sdhedule gven by a stendard barggining maodel | idell &
W adhwvani (1991) ..nd asigii..cantimpact of the dadot o equity ratio ora
parel of B ritish ..ims. In a relted study, | idell & I icoitsss (1995) ..nd
thatan inaeese in inersst paymatts ieltive 1 ceh fovhes a lge neca
tive e ect an empbymat, and that this er ectis geater for .. ims thatare
reltively smaller ar reltively mae highly beraged. Fisse etal (1992)
dotairs similr resuls Tort eman ..ims, waing a static model of Ebaur de
mand. Finally Shaipe (1994) ..nck a sigii..cant reltiaship betnen the
.nandal berage of U S. ..ims and the gdicality of tarwork facss oer
e 1959-85 periad. T his oy/dicalty wes masoer inearsely rebted o size
ofte ..M. T he resuls sugpsst that the maacsconamy beaomes mare san
stive to disturhanas a5 ..nendal bvarace inaessss, and that smaller and
mare hidhly lbveraged .. ims ted 1o be ks prane to haard Boaur:

T he Sharpe (199 4) study, in pariauler; toudes anad bbds directsup
portiothe notian that.. nendal lbverage hes an importaitroke s aprgpaca
o medenism in business o/des and in the trarsmission ofmanetary policy
1O the econamy:. R ecntmaaasconanic erature gyves o ampbEnatiary
viens an the gperatiaon ofthe .. nendal pragpagatian medenism, both ohnwhidh



are basad an prdblem of ssymmetric informatian in ...nendal markets.?

T he ..Ist vew is the aedit vieny whidh emphesisss the aei Bbility of
aedtad the ok plyed by banks as intermediaries. Itis besed an the
presumptian that banks ply a spedal ok In the .. nenaal system as they
are espadally well suirted to sohe asymmetric infomatian prdblams in aedit
martets. B ecase of this spedal 1ok of the banks, same barmoners will not
have aoess o aeditmarkets unkess they barovfran banks. Soifthe Tunds
ada Bbke Torbank Bding (i.e, dgpoaits kss resernve holdings and qperating
axts) are reducd due o tigiter maetary poicy ar sane maaosaaamic
disturbane inestmeant spendingw ll aasecuently dedine. T his eeectwill
be further einfacd ifbanks react © the reduction of kenebke ncs by
setting the intersst rate bebw the market dearing el thaeby ratianing
aedt

T he ssaaod view the balbanae shestviewy stiesses the aeditnorthiness of
bomoners, suggssting thatswings in the balance sheets will ampfy swings
in speding T he Iogc behind this is that a weaker balbnee shest pasitian
of potential lben gpplicants will be percaived by aeditars as a geater risk
fowhidh they nesd o be aamparsated. T he aeditnarthiness ofbamoners,
anmanly messured as the bleldmetwnwarth is thus llkely toar ectthesizeof
the agenoy asts assodated With any .. nendal arangament. Since baroners”
netwarth are likely o be prooydical agpoy asts ted to dedine in baans

ad e in reeessias. B y the same reesaning acpcy asts are ako likely o

5 Fara amprehasive oerview of the tderature an ..nendal and real interactian, see
¢ ertler (1988) and Kaghyep & SN (199 J).



be hiderwherevermaetary pdicy is igit

T heam ofthis pgperis nottostudy the .. nendal prapagatian medienism
oser business o/dess ad varias maetary regmes as sudn, but rather ©
inestigate the infuance of..nendal kbverage an the enpbymaittdaasias of
individual .. ims I the aotext of the hierardy of ..nence madel H oneer;
snee the analysis is besed on asdit market imperfectias of the same pe
audal o the goeratian of the balenee shest darmel aur aadlsias may
abo indirectly relae 1o the gusstian ofwvwhether ar not sudh a prgpacatian
medhanism indesd is inerect

0 urstudy extands pravias researdh in this area by incapaating .. nen
dal asideratias eplidtly into te .. maximisation prdolm, and not
Jjust ad hog adding ..nendal variablkes 1o the Bbaur damand reltion. Ex
aptiortheindusion ofepitalmarketimperectias, thebasicatures ofthe
macel ooVl adhin | aning& Il edhir(199 3), and the anpirical analysis
is besad an the BEulereguatiaon goeming the gotimal path ofFenplbymattin
the presance of aonvex adjustmant assts of Boaur:

W e assume that the ..M & ..nence enployment ad inestmant ex
penditures by intemally ganerated Tunds ar by dabot, thus disregarding new
ety ..nence. D ebt..nenceis assumead o have a tax advatage 1o retansd
eamings, but o be assodated wiith agenoy prdolms due 1o ssymmetric in
famatian. Jasn & | edding (W76 ad |l yers (1977) shoned that the
Iimited kabi ity proJsion of ddot aotracts aeaies inaantives for.. im man
aers o atin de.ance of the intlarest of aeditars in ader o inaesse the
rate of retum 1o the shareholder: Since potential aeditors wi ll adonedce



the inaative pradblam, as well as the risk of bankauptoy, they will damand
dtherinterest rate pranmiums arbad coenants 1o restrict the behaviaurof
the manegemattwith respect to new ddbtissues, dvidends, and the main

tane ochwaking apital T he acsts thatarise in these sSitualias are am

manly knonn as aganoy asts. T hee asts are likely o inaesse with the
degee of bvaerage since ageaier ddotto equty raliomears agreaier incan

e formanegess todiverte. D dot..nence will therefore beaome inareesingly
eqpasieas ..nendal bvarace nsss, butstill be the preferred saurce offuncs
at b bek aofbaroning because of the tax shield.

T he..:m will tus be fadng a hierardy of asts assodated with the o
saurass ofFfuncs. T hree..nendal egmes willenerge Inte .. istregme the
-mw il ..nence inesttnatt spading sokely by ddot. up 1o the pantwhere
the margnal astofdaotequak the margnal asstof retained eamings. A ny
pro. s will be attirely distiibuted 1o the shareholdess. Inthe secod regme
margrnal investmertts will be ..nencd by intermally ganerated ik atthe
eqase ofedtradvidacs. Finally when retattias are Tly edasted the
.m will be in the thid gme ad higer ek of ilnesttmatt must be
..nenad by additional ddot

In reality ..ms will nreer; ar just rarely be in the .Istiegme. | ess
then ane paraatofthe .. imms in the Ccb ta data base distribute thairentire
pro.t as dvidaxks.! W e will therefae in the enpirical study oas anly
an the sscod ad thid riegmes. It tums aut that the ..nendng hierardy

S ee bebw ora desaiption.
"Calkulting this ratiq we have conected or the ot that.. ims are alloned tofund a
certain share oftheairpro. s eedh year; thus pastpaniing texatian of these Tundad pro. ts.



implies that ..nendal bverage messured as the daot O epital ratiqg willl
atter into the emplbyment Euler equation anly Tor thcse ..ms that are in
e Etler regme; ie, ..ims who do nothae acess o intemally generated
ok, T hese ..ims éan be idanti..ed as those not paying diMvdends in o
aasaaitive periads, and the ..nandal hierardy hypothesis an be evalliated
by testing Tordic erancss in the ddotaet dents oer.. msinthe tho..nendal
regmes. T he Tormal madel is develgped in the Tolloning section.

3 Thel ocel

31 T heaoetical macel

W e axsider a ampetitive ..1m gpearating in a warld of imperfect cepiral
martkets. T he manegas and shardhdlders of the . im are assumed o be nisk
neutral W eaboassume thatthe manegars make tha rgoaratingdsdsias in
the begming ofeach pariad, thatthey have ratical expectatias, and that
they actan behalf of the sharehodars in adar b maximise the valle of the
..M. L ebaurand pital are assumed o be quesi-. >e&d inputBctors; hance
dangss in these Baors will etal pasitive adjustmant asts. To foas an
te enpb/matt daasias ad o smphfy the analysis, we assume that the
adjustmantastiinaion is additively ssparabk in investmentand hires, and
we treat Gspirtal as precetemined.

‘EkilVT = O, te

h
In ‘the absence ofprice bLbbks ie I Ee L,
\ale ofthe .. m atthe begming ofperiad tis gven by the exqpected presanit
vale ofall Tuture dvided payouts.



2 0 1 3

X 4 _
Vie= E4 @ &kilADi&jJ' °; @
FO0 ko

where D¢ is the dividands paid in paiad tad . rpresais the ..ims
aepeaiad dscout o ThedscouttBdaris de.ned 8 ¢ ;) = 1
Trk= 0 ad g1 = U+ reg)' rk= 1;2; 51, werereis te
sharehobers’ required naominal rate of retum betnean pariocs tad & 1.
Fally E[Q- = Ed$daoies the eqpectatias goarator aandiiaal an
informatian asd bk in pericd €€

T he dividencs are de..ned by the identity of saurcss and uses of funds
whidh states that eh intons mustequal ash auttons

Dic = Qid)IFNN iwKwXid iG Hi iWi ici lg1Big:

iIABig1Kig1)]* Bici (1 i%9B ig1: @

HereF (N & KigX ) dnotes the real eva e funcion (denaminated interms
ofthe autputpric), wereN e is Bbaur, K i is gpital and X ¢ is all other
pes ofinputiedors. R evaues are assumed tobe inaessingatadeasssing
rate with Bbaur: G (H jp is the real adjistmant ast nction, assumed ©
be inaessingand anvexin hires H i Whidnis de.ned as

Hi= Naei @ 1 DN ig1: ©)]

U naartainty may aome fian arumber of ctars, sudh as £iture interestrates, input!
aputprics, and tednologes.
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wherel -+ -1 istevoutaxry cutraie. AB ig1:Kig1) IS he agpoy
astiincian, WhereB ;41 Is theamauntofane periad real ddotissued inthe
pravias periad ad K i 1 1S the pital stodk here represaiing colleteral
T he aganoy asts are assumed 1o be inaessing atan inaessing rake in the
kel of ddbt. butdeaessing in the bwel of pital Finally, W i is the real
Wae @Bt iy 1 the naminal interestrate paid an leers @len inperiad €5 1,
¢ the apaate < rate adY the rate of product price int atian bethnemn
paicdtjl adt

T hus eguatian (2) states that the dividend payauts mustbe equal o the
sum of aftertax pro. s ad the dange in the stok of dbt 1N additian,
dvidends are restricied 1o be non necative

Dit 0: (4)

=

I o the..iMm’s dojective is to daose the levek ofFenploymentand daot
soas tomaxdmizeits \vale equatian (1), subject o the caastrants (2), (3),
ad (4). Tosole this prdblEn, Tam thel agangan tincian, Bing , ;be
the saries of (@nattvale) Kun T udermultipliers assodated with (4) and
sustittting ©rDrandH e lsNg ) and (). T he..istadarcaditias or
Ebaurand ddot an then be derived a8

>

Fit

" #
G Was i Ee e ©

5 It @H [y i ’

@ ‘
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A A ! 1 #

- _ Aig 1
R R N P L I C

Trany periad t= 0;1; 51 . BEquation (B) is the BEuler equation, daerac
terising the gotimal path ofhirings alongwhidh the ..im will be indic erenit
betinsan hirng sameone today and pcstpaning the hire until tomanon T his
egLatian may be mare essl ly interpreted ifwe rearrance itsigitly.

#
06 &1

- _ 1+ -
iWim i Ee 201 i)
OH f&1

ON H i 1+ 4

)

Firstaasidertheceevere te.. i pays paaitivedvdas 1€ | je1 =
L it= 0. 0 nthe Efthand side ofequatian (7) is the netaotribution ©© sh
towvin pariad thaon adding a nevwaker o the Boar o Itindudes
e real margnal revae product Ess the real wage acst 0 nthe ngithend
sde is the margral net hinng acst, comprising the dic erance betnean the
margnal hinng acstinaunad in periad tand the discourted expecied valle
ofthe margral hiring ast o be revared in pariad €& 1. T he btierarises
snete..mm hes ©inar Esepass inpaiad & 1 inadertodotan te
same numberofFemplyess in the subsaguentparicd and awvwarcs. Equation
(7) tus €l us that the margnal bere. tofa nenvworker shauld be equal
1O the magnal nethinng ast

| extasider the Gee when ather of the naon necativity aastrants an
dividancs is binding T he Kumn T uder muliplier asssodated with the bind
ing astant will ten E@e o a patwe vale ad te t&m

12



A+ ,ie)=0+ , % willnwak s an additiaal wadit an te rigit hand
sde epressian. T his mears thatifthe castrantis binding in periad t the
hiring axsts 1o be reoweared in t© 1 will be discounted mae heavily. The
margnal net hiring asstwi ll hence be paraaived by the ..1m as hider; ad
hirings will be reducd in acocodance with that Casequantly, a..m thatkis
..nendally axrstrained in the sarse thatithes fUlly edasted its etantias
will hire enervnaters then a..im thathes not evarything elbe equal

Equatian (6 is the .. iIskader andition for daot;, stating that the ..1m
shauld barmov/uwp 1o the pantwhere itis indic erantbetineen ae additical
unitof ddbtand ae additical unitof relentias. 4 ssuming thatthe ../mm
pays pasitive dividacs in both periads, the margnal bae. tofissuingae
unitofnewddot 1o ... nence dividand paymants mustbe equal o the presat
\alLe of repaying the daotpls interest H onever; ifthe dividend aostrant
is bindingin periad t the margnal asstofinewddstwi llexssd the margnal
bere. 5 iImplng that the discount Bctorin equatian (7) reecs

_ 1+ it 1
= = - : 8
e 1+ . 1+ @ 5¢)(Mt Asy i e ©)

Eqguatias (7) ad (8) Torm the thearetical beasis Tor aur enpinal ines
toatian in sectian 5. T he empinal sped..catian of the madel is derived
belo,

13



32 BEmpinal sped..catian

In aderto geta spad.. catian thatt an be esimatied, we need a ew rther
assumptias an epliatiindiaal oms of the revaues, as well es the ad
Justmatand agenoy assts. Fallbningll adhiin etal (199 3), we assume thalt

e mare ad adjustment ast inctias are gven by

FOwKiX 0= FKgX N @)

6 MW= i 10)

where @ and < are geater then zad .  Far the aganoy ast Tndian, we
assume the Tolloning fom:

ABj
ABig1:Kig1) = ?—Tﬁl; 11)
gl

orpaitive vales of B ;4 1, and zaro otheise. A is the agaoy astpara
meter assumed 1o be greatier then zera

D ic eretiating (), (10), and (11) With 1espect ol i H i a0 B i Vein
sertthe resultinto (7) and ). U nderthe asssumption ofcostarnitacoditiaal
ariancebetnen U+ ,ie1)= U+ |, ) adothertime & 1 \ariebks, (8)
& then be substituted into (7). U sing the assumptian of ratianal eqoecta
tas o the resuling eressian and rearrangng viekos:

"W e use quadratic adjustment asts Tor mathematical aonvenience. H anever; we a;
knonedce thattthereis imited empi i@l suppartiorthis asssumptian.(See eg,H amemesh
199 3)).
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Ny E
: A i i@ iD=
I ke h B, it PO
Ha T
T G POV ) Waed® l\?_ it+ Fit Se1t "re1; (12)

wheareQ = F(K;X N ® denotes real saks, T is a..im-spead.c.xed e et
Se1 ISatmespad..c.>xed eet ad "1 IS the Torecsst enor; sevially
uacarrelied and arthagoal b any informatian inperiad € T he..m-spad..c
e ectis induded o allbwvorheterageaty anag.. ims due todic erenass in,
eg, gonh qopartunities ar-the skill ofthe manegemant T he ime sped..c
a ectwi ll pture maateaonanic shads thatare comman o all . ims.

Finally T aylorexpanding (12) asbautthe individual mean of the variables
yielks the BEulereguation Toremplymatto be estimatedt

Mg T
_ "B s o —
t 5 K + it Se1t Ve

it it
((ES))
wheref], sg ;, and"‘i’m doeraly prpartically fran 15, Sg 1, anol"ml.10

- ) kgt
Nge1 - Nt Niggit Wt N

T he reduasd form parametars  ; are relted 1o the structural parameters e
s,

10y oe that the infation rate and the interest rate are subsumed by the ime sped..c
aect
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- _  @i}+2 - _ -a
N ) e

—_ a —_ ®a

3 T min ¢ T =gy

- _ AN @id)
a

= = -

a=1+QQijg¢) f+A B=K jh.

T hemadel is dearly oaridanti..ed in texms of the structural paraneters
butwe an still say sonething abaut the reducsd fom parameters.. The
mocelpredcs et | > 2, , < jl, 3> 0, ,<0,ad 5> 0. oe
thattesun of | ad , will be geater then are imphing tat e sigs
oftteacetdamts anQ =N , W, ad B =K mustbe reersd in te lkbg run.
T his implies in partiaular; that an inaeese In the ddot ratio wll hae a
necative g run eeectan enploymant || ofe ako that the daot o eguity
ratio is anly expecied 1o anter the equatian ifthe ..M hes edausted all of

its etentias.

4 EBEstimationadD ala

41 I ethocdologcal asiceratias

W eestimateequatiaon (13) tsingthet eneralizadll ethad ofil anats estima
oGl i) daelped byt o & Bad (1991). T his esimatoreplats
e Inearmanaettaonditas implied by the madel T he individual er ects
are ramoad by .. 1Istdic erandng the madel and the resuling endageaty

prdolem is handied by using goprqpriate instrumeants.
Sine the enars in ek are sarially unaorelled as implied by ratio

16



nal epedtatias, the enars in .. 1Isedic erenas will Ollova .. iIskader il A -
procss. T his implies thatvalues of the depadattvariebke (in bek) ad
other rigtehand sice variebles mustbe egod att lsst o time periacs in
ader 1o be unconelated with the diz erenced enorterm and thexeby, \alid
as irsttumats in the transtamed mackel 4 s the aosistacy ofthe6 Il
estimates atically hingss an thealldty ofthe instrlumats we estiorthis
assarian, uising the Sagn st ad e rellenoB ad my-arterian. T he
Saoan st iests Tor the null ofFno aarelation betnean the instrtumants and
the residual vhiE the my - st st o the bdk of secod adar aonela
ton. A conespading my-tBst 65t Tor the bk of . istader aneltion.
Estimation is canied autusingtheD PD praogram for0 x1.20 .1

U niorunately, there is a tendenoy Tor the asymptoltic stendard errars of
the seaod step A rellnoB ad estimator 1 be doannward biased in smalll
sampks. T here are o ways of handiing this. 0 ne culd ather stidk to
the asistant . 1Iskstep estimates, Whidh have beter .. nite samp ke properties
but are potertially ine¢ dat; aorae culd go Tor the e dat secod step
estimates and emply a bootstigp test; Whidh hes betfer size properties'?,
orinerene W e make use of both gpproedes ad repart tre .. 1sk ad
saaod step asymptolic tests tooetherwith the bootstigp 6sts.

T he idea of the baotstrigp &stis Smpke. Itanaunts o estimating the
distribution of the teststatistic by resampling the datas W hen perfoming
an ssymptolic test the null hypothesis is rIgected if the teststalistic is

! Fara desaiption of the programs, seeD comik (199 6§ and ) rellang B ad & D comik
99 7).
2See trell ate Carbevidance inB ergstivm (199 7).
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uniilkely 1o haae ame fran a tdistributian. W hen perfoming a baotstrgp
=t e .. 1stned 1o estimate the distribution of the st statistic. T his is
doe by treating the data as the papulation and the estimated parameter
vale say”, as the e valbe. Fram this "Blke”’ pqouletian, we then aeste
a bkge number of samples by randomly draning dosenvatias with replee
ment, and resstimate the - parameter oreech ofthe newsamplkes (Lsing the
same method as befare). T he lngcofabootstrep testis thatthe resstimated
vales, say =, willan aerace be el 1o the e’ \ale ~. Soby an
structing €tests ofthe rull™ = ™ (Whidh we knowvwill be e in repeatied
resampling) Tarallnrewsamples, wemay in this way smulate the distributiaon
of the Estatistic under the tie rull T his distribution will notanly retect
the daradaristics oftheD 6 P (datagenerating procsss), butakothe size of
the aignal sampke

Faming tests besad an the bootstrgp distributiaon hes proed to be at
ksst as reliabEk a5 using the asymptolic distribution, and iIn mMost Gees,
asicarably mae reicbkeE ¢ Il il -bootstrigoping involves a Bwathertedh
nical dostedes thatmustbe oeraome. W e do notwvant go into these issues
here and referthe reedar 10B ronn & | eney (199 5) Torangoas treaimeant
ofthe issues ilvolved.

42 D alaadsampk selkectian

T he data we use is a sampke fran the Cotabese vnidh aattairns annal
income statamants and balance shests oFSwedish .. ims oerthe years 19 79 -

13Seeeg D aidsn & Il adKinnon (199 6.
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199414 T he data matexial is collected by Statistics Swaden and indudes all
maruectunng .. ms wWith mae then 20 emplyess. A ttimes ..ims bae the
sampk ather due 1o bankiuptdes ar margers ar because they haae "an
tracted” themsebhes aut fran this dess of . ims. Sinee we annot identify
the ase oy a..m ases the sampke we nesd o restrictaur analysis 1o
thoe .. mms thatremanin ttesasmpkeoertheantire periad wnidiwaulkdgve
ws a balbnad parel of L6years. T here is honever; a selfselectiaon prdblem
with this gppraadh. B y discarding .. ims thathave ”aontracted” thamsebes
aitofthe sampk fotars with a necative infuenae an enplymeatewill be
uderssimated. T o ape with this we use the lloning samplke selbctian
proceoure

1. Induce in the sampke anly thoe . ims thathave sud detly many en
pbes in te .. 1istyear (U 79) o albwthe ..ims o aatractoer the
time periad withaut aving the sampke.

2. Ingpect the number oFemplbyess Tor the st dosernatiaon ofeedh ..im

sampld. ITthis is s then some articalvale Eoel the .. m ”daubt
r.

3. Selct the bgth of the parel as log as passibke but make sure that
no”dauotiul’ .. ms are thronn anay.

In adarto kegp as many dosenatias as passible we docse adesign in
whidh the required rumber ofFemplbyess in the .. 1Istyearis 50, the artical

MForathaaugh desaiption of the Cab ta datebasg seeH ansen (199 7).
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number ofF empbyess is 0, ad the bgth of the parel is 10 years. T his
bEaes us with aparel of 479 ..ims over the periad 19 79-1988. 0 utofthe
.ms discarded three ..ims were Ebelled ’dauotiul’; i.e, they had kss then
D anpbyess s thar..mal dsenation. T he exdsian of these three will
hardly cause any Sgni.. cantselfselbectian biss.

T hevariables usad in the enpircal analysis indude Boaur; N, realwage
asts W, produdtivity, Q =\, and the debttoequity 1atiq B =E. || ofe that
we Lee the dabt to equity ratio insteed of the ddotto pital ratiq a6 inthe
deration oftre mackel T his axads the prdolems assodated with messurng
te\vale ofthe pital stodk 1tmay abo aastitute a betfermessure ofthe
..MM’ ..nendal strengt. ifthe..:im hes aother assets then pital’®

N is messured as the average rumber of TUll time enpbyass, vhidh is
rauchly the total numberofhaurs worked divided by the warking ime aon
sidared a6 stendard hours ateedh .. im. W is dotained by dividing tolal wage
asts by the numberofemployess and Q =N is messured as real sakes divided
by the number ofFemployess, both ohwhidh are detated using the P rooucer
P rice Indexatathodgt(S! 1) indstry el B =E is alubed using the
bodk vales of ddot and equity in acocodance with the reaommendatias of
the Swedish A ssodatian of Finendal A nalysts. T he use ofbodk valles wes
nacEsssary sSinee we have no aasss 1o market infkamation. H oneer; ifwe
want o make a virtte aut of this neacessity we could arge that the badk
valbLes are mae gopropriate o use as thae are the .. gures thatbenkears g

S Fara..:im with no otherassets than cepital B =E  is simply be amanotnic trarsfor
maticn of8 =K: B=E = @ =K)=( i @ =K))):
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erally waud audit A mare deta lBd desaiption of the \varieblks and sane
desaiptive statistics are gven in the data gppadix

5 R esults

5.1 BEukEregation estimates

W estartby estimatingeguatian (13) withautalloning for.. nendal regmes 1 ©
T he resuls are rpored inthe st three colbmins of Tebke 1. A s Gan bee
san the oad..catian tests do not indicate any prdolEmns that would afF
fct the arsistagy of the estimates. Bven though the st for . iIskader
sarial aneltion doss notindicaie a sigii..cantly necatinve aorelalion &s is
eqpacted both the Sagen ad the my tests suggsst that the instrumants
are\ald ad that the spad..catian is acaptebEe. T he setofinsttunats in
dudss \ales ofallvariabks in el bogped up o thiee pariacs. W hiethe
incdusian offurther s a6 instrumants inaeesss the et dency ofestimatian
itabo kecs the Sargen st o enphatically rgject the sped.. cation.

A Nlaet dais hae the sigs thatwe wauld eqect fion the theaetical
madel wth ae impartait ecaptiar the aet datt an the ddot ratio is
necative. B efore we address this isslg e may .. 1Istnoe that the .. 1Iskstep
estimates in the ... iIst colmn suggest that anly the bgped dgpendantvan-
abks ecert any eplbnatay ponerin the Euler euatian; nane of the other

19 N sstimatias in this section hae been performed both with and withaut time
Foed..c .xad e edts with virtually the same resulls. 4 s the time erect in most Gases
were individually signi.. caritand alnays jarntly signi. cant, we have dhoosen topresantthe
estimatias induding these er ects.
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estimates are Sigii.. cantly dis eraritfron zera H onever; asidaring the et
thatthe .. Iskstep estimates are inet dant, this resultshaud notbe all that
surprising ad itdoes notpearsistin the saoond step of estimatian. 0 n the
antrary, in sane Gess the tstatistics assodated with the second sep es

tmates are remarkebly high, whidh makes us suspect that these standard
enars may be estimated with a severe donrvward biss. T his suspidan is
supparted by the high baotstigp p\valles reparted in the third cobmn, al

thauch ae shauld bearin mind that the bootstrgp procedure we usaed itself
hae a tendency 1 under Igect the rnull hypothesis. (SeeB ergstitdm (199 7)

ol ae Cab edda®). Taken together; the evidance seam O sugsst
thatthe variables induded do exertsame infuenae yoan enpbymant, even
thaudh the signi.. canae of the wage asts and the productivity messure are
sonennat ambiguoLs.

A s we noted eboke the necative aet dattan the daot 1o equity ratio
(0 12) is not axsistatwith the theaetiaal madel T herefore Tolloning
aur precdatt ine ofarlgumants, we resstimate the madel nowvalloning for
the presence of .. nendal rgmes, with the debtto eqLity aet dents \varying
oserthese T his is dane simply by aeating o dummy variebles whidh axre
ineracted with the debtratiq the . 1stpiddng aut those .. ims that do not
pay pasitive dvidands in tho assautive years and the seaod pidding aut
te mmaning ..ms. A s adrectimplication of the theaetial madel we
shauld eqoect the daotratio o be statistically signi. antanly Torthe subset
of ..1ims that are not paying pasitive dvidancs in tho aaseautive periack.

Sineethee..iIms arg insame sase iquidty caastraned traremplymant
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dadsias are likely obe intuenced by thair. nrendal stats. T he resuls are
presated in the bstthree columirs of Tabe 1.

A s@Enbessan thegpad..catian is notrgjected by the sped.. calias st
and the et datts an allariables atherthan the dastoequi ty ratioramain
practically the same. In acotrast, the ddotaoet aat dangss substantially.
For those .. 1ms that are not paying dvidends, the ddot aoet dant is nov
pasitive (0 12) as implied by theary, wheress the aoet dent for divided
paying ..Mms is no lbger Sgni.cantly dic eratt ram zaxo. T his supparts
the hypothesis ofa hierardy of .. nence and sugessts that.. nendal bverage
wi il anly be importantin a regme in wnidh intemally ganerated funds are
edasted.

Itshaul be noted thatt the bootstigp Etestof the daotaet dentassoa-
ated with the gaup ofFnondividad paying ..mms (p = 0 11) does Gstsane
daubts nits belofsgi..cane | aethekss, bearingin mind the potential
size distartian of the baotstigp test and albo being resssured by the smalll
dic erence betnean the .. 1Ist and secod skep esimates, wWe are indined
belee thatthis does notantradict the hypotheses ofahierardy of.. nence.

52 | abaurdamnad relltaon

T he main sourcee of disgpparntment in aur enpirical model is the violalian
of the lbg run properties sugssted by ey, the ae® dents an liegoed
emplymeat do notsum 1 a\ale geater then unity. T his result whidh
by No mears is unaamman Torempincal Eulberequatias ofthis tpe makes
the parameter estimates dotained sanenhat ks dearraut © inerpret. 1t
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Tabk 1. BuberEquation oFEmplymatt

1. 0 ignal Sped..caian 1. Finendal reagmes
Var l-seep 2-step Baookp l-seep 2-step Baookp
N e 044 044 0451 044

3B53 (410) 0.000 B59 @ 0.000
N ig1 00821 00831 00821 0083

(X&) 3&*5) 0.000 (X&) @29) 0.000
W o 07170 0246 07684 025

156 (.03) 0119 159 (GEEY) 0.100
Q/N i« -00231L -0.0095 -00236 -0.0101

(048) (176 0443  (048) (178) 043
B/Es  -01110 -01211
(0.&) (8.19) 0010

B/EXV 01175 01218 0.114
02) (&9
B/ELY 8683 -48117 0.&2
(079 (1.6)
my: -107 $1(&): 0.000 m:-107  S1(&h): 0.000
m: -123 S, (&): 014 my:-123 S, (&): 0.163
W ald (7): 0.000 W ald (7): 0.000
| otes:

6NN estimates dotained usingD PD Tor0 X 1.20. Faradesaiption of the praograms,
seD comik (9§ adh relloetal (199 7).

(i) tstatistics are reparted in paathesss. T hey are aamputed using the asymptotic
stendard enrars Whidh are dotained using a heteoscadestid t rdoust variane coaliane
matiix. B aotp gves the pvalues ofthe aonespanding baotstiep st T hroughautt400
bootstiep replicatias have been used.

(i) A Nregessias indude timedummies. W ald gves the pvalle ofan asymptoticl ald
testofthe jantsigi..canee of the dummies. U nderthe rull ofno relatiaship, the W ald
statisticis ae,yrnplclicalyoistlibuleda‘eA2 (R, where Kis the numberofaoet dats tested.
(V) my andmy, areteststatistics Tor.. 1Ist and seaod aderserial conelation in residuak in
.. Istdir erencss. B oth are ssymptotically standard namal under-the nulk of respectively
M) S1(5)) gwes the p\albe ofthe esymptotic .. st (secod) step Sargen testofthe oer
identifing restrictias (\alidity ofinstruments). U nderthe rulll ohvalld restrictias, the
Sagen statisticis ae,ymprlcliczalb/oistlibuledatsA2 R, vharep is the rumberofmament
anditias and Kis the numberofiaoet dents estimated. T he setofinstruments indudes |
adQ/\ bgpd?2 ad3years B/EadW  bgpedl, 2, and 3 years and all ime dummies.
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waud therefare be desirabke o estimate the Boaur damand reltion in the
fam ofabehaviauralfinaian, ss acampbEmattiothe Eulbereguatian analy
sis. B ecause of the ilvolved structiure of the madel we have notaaome up
with a dosed fam solution Torsudh a Ebaur demand reltion. Insteed, we
hae estimated a bare baes bbg near Bobaurdemand equatian towhidwe
have added aur ..nandal variables ad hog in the sane mamer as in eg
N idell & | icditsss (1994). Folloning thar ine of aalgumants, we shauld
epect..nendal bverace ofthe previas pariad to eertanacaiie intuene
an Bbaur damand samething whidh abo is inturtively aasistattwith aur
previas madel

A onngfor.. nendal riegmes in the same manmner-ss before theempinal
madel we estimate is basad an the eguatian

Nie= ONig1+ Wit SB=Eler + SB=Efr.+ fit Set "ic

wvhere bnercase Etlars indicate Iap'’ . W e then add sut dentdynemics 1
theaeguatian in adartodotan avald spad.. catian, and estimatie the resule
ingequatian in ... Istdiz erancss as previasly® . T he main dic erence betineen
this spad..cation and the BEulerequatiaon riepresaiatian, is the introduction
of aontemparanaeas Wage asts.

A s Gan be seen fran the resulls In T abke 2, this sped..catian is goproved

" Faradisaussian an the endogeneity prablem whidh makes it necsssary 1o use bgs of
the ..randalvaricbke seell idell & || icolitsas (199 4).

18 |mtrodudng the productivity messure ar industry sped...c trends did not dence the
resuls substatially. W e thereiare repart the resuls from the mare parsimaniacs macel
in whidh these regressars are anitied.
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Tabk2: | eéaurD enand Equatian

|. FinendalR egmes

Var l-sep 2-step Baookp
Nig1 0.7715  0.7470

(1/g @3 0000
Nig2 -0.1841 -0.162

(53 (124 0.000
Nig 3 01097 0016

(355) (8.10) 0.005
Weie -0.2036 -0.1584

(-0.02) (553 0.030
Wi 1 00978 00470

Rl QY 046
Wi -0.0892 -0.0988

(389) (&%) 0.000
B/EJLY -0.0008 -0.0009
(271) (151) 0.0
B/EILY -00001 -0.0001
(024) (231) o05@
B/ELY., 00126 00112
(323) (485) 0m5
B/ELY, 0008 00098
(3 (©R) 0085
my: -396 S1(128): 0.000
m: 093 S,(128): 0416
W ald (7): 0.000

\ Ofes:

@6 N N estimates, dotained usingD PD o0 x120.

@) T he set oFirstruments indudes all s aa bk fran pariad €2 forn w aad g'n,
and all Egs aa BEbke fiam pariad €1 T B /E, as well s all ime dummies.

(iii) See e Notss in bk 1 TorOrtherepbnatias.
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by all tests perfomed. | oe thatthe m; novindicages asigni.. catnecative
.. 1Istadarserial aneltian, as aewould epectiiram tBking .. iIstdic exancess.
L adding at the parameter estimates, they do resemble those ofa Ebaurde
mand relatian with a Eirly bwv short run enploymanewace ebstiaty ad
writh a lbgrun ebstiaty atrouchly- 0.6 wWhidh seams ratherreesanebke. FUrF
thamare the negative sigs of the ddbt aet dants ofF nandividad paying
..1ms are asisatonth the . ndings ofil idell& | icolitsss (199 4), althauch
the magitude of the aet darts may gppear 1o be rathersmall H onever;
thesummary statistics in the data gppadix Ell s thatthe vericbkewe hae
dasan O Gpture the agancy asts may potatially inareese auite disstically
Torindividual .. ims; an inareese ofFane stendard deviatian, starting autfrom
the mean, implies a 400 per aaitinaeese of this ratia T he actual enects
fran dangss in this ratio amo employmattmay hence be substantial even
thaouch the aet dants gppearsmall

T he evidene on statistical Signi.. cance of the ddbt o equity ratio of div
idend paying ..ims is ambiguas. 0 nthe ae had te .. rstand ssaod step
ssymptolic tests sugpsst that the aoet das are statistially sigi. Gt
0 ntheatherhand the baotstigp Etestsugssts they aenot Inviewofaur
earier result ad the potantial size distartion of the bootstriep st We are
in this e indined 1o bellee that some er ects are actiially presenit T his
resultis, ofcourse notarsistentwth the theary of ..nendal regmes, whidh
predicss that.. nendal bverage shauld be i nelbvantforthe enploymentdaa-
sian ofdvidad paying.. ims. B utevensq thereis adeardic erence betneen
the to subsets of ..ims. T he ddbkeaet datt ofFnaon dividad paying ... 5ms
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is necatli\e in ahaerenceewith auraprion belief wheress the ddotaoet dant
ofdvidad paying ..ims is pasitive a resultwvhnidh ... ts badly into the theo
retical framenak ofaga oy asts. W e make no atiempts trying o interpret
this result. butjustnote that there are impartantdic erancss in the inkuance
of..nendal beverage betnen .. /s in dis erant.. nendal riegmes.

6 Caxdsas

U sing the hierardy of ..naence gppraadn, we have derived an BEulereguatian
madel ofF employment suggesting a medienism through vwhidh the ..nendal
policy of..iIms may ae ect thar hinng dedsias and, tus thar Bbaurde
mand. T his madel wes estimated using a lrge parel of Swedish maruec
wnng..msoerteyears 19 79-88. A Bwpant are warth stressing

=2|n acoadance with earierstudies, we..nd that..nendal lbverage eert
an impartant intueance an te hinng dedsias of .Mms. T he man
andlE is that this erectis relted t wnidh ..nendal regme the
.1m ..nok itelfin. Finandal bverage anly gopears 1o be impartant
Torthce .. ms thatare in a regme in whidh retantias haave been Uly
edasted.

2T he Eulerequation ofempbymattgves nse toa ressaebly well spec
i.ed madel althauch the Ibgrun prgperties of the madel may be
guesstiaebE. H onever; estimating a bare baes Iog inear Ebaur de
mand relation as a ampkEnatt o the Euler euation analysis e get
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galtainely similar resulls gving same support for the hierardy of
..nence hypothesis.

2T he baotstrgp procsdure we have usad here aon.ims that the doan
wvard biss ofthe saacod step estimates midtbe an impartartprdolem.
H onever; as the baotstigp tiestitselfgopears 1 be somenhatunder
sized inEerence may still not be dearraut | evartteless we bellee
that baotstigp tests are uselul and essatial complments o asymp
totic tsts in gpplicatias ofthis tpe.
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A D atad ppaxdx

Al TheSanpk

T hesampkEwe use axsists of479 Swedish aampanies doserved oertheyears 19 79 — 1988
and is drann fram the Cas tabasg hidh aatains annual inaome statemeants and balanae
shesttara brge numberof.. ims. Itwaes selbedied acoading to the Olloning aiteria yoan

whidh aur resuls are andiicnal
=0 nly ..iMMms in the marnueduring industry is induded, i.e, those belonging ©SI |
Galegaies 31-3.
=0 nly ..1Mms with mare then 50 employess are induded. T his is due 1 the sampke

selectian prdblem which is tharouchly desaribed in section 4.3 of this pgper.

= Fims musthae strictly pasitive wages and salkss. T his aiterian is gpplied in arder

weduce dviasly erraeass data

= Empbyment mustnott uctuate With mare than a fector of 3 betinean W0 aonss;
utive years. T his requirementis usad o eliminate dhangss in enpbymentwhidh is
due o resstructuring ofaompanies, ratherthan 1o the Baors thattwe sek to study.

T his resstrictian, honever; proved 1o be non restrictive in the sample selbection.

A 2 De.nitias ofV antabks

T hevariablkes usad in this pgperare the Blloning.

2Empbymatt(N ) is eqressed a5 the number of e ective” warkers acoording

thede. nition ofthe Cantral SwedishA aoourtingB card (B dkBringsri mnden), B A

A



R 4. Itis alubted as total haurs warked divided by the ’namal” waorking time of

anenmpbyee Caota Vafil il et 224.3Stddev. 163

=2\ agpassts @ jpis tolalwage asts, induding payroll texes, divided by the number
ofFempbyess. Itis eqoressed in real tems using the P roducer P rice Index ata tho
dgt@Sl 1) indstty Bel Cota Va0l (Vat0l£PP 1) Il eax 1489 Std dev.

2446

=saks (Q ) indudss both danestic and intermaticnal saks.  Itis eoressed in
raal tams wsing the P roducer P rice Index ata tho digtindstty Bel Caota

Vai005/PP Il eat &3.3 Stddev. 570 .3

=D eot(B i) is computed as the sum of aunatpayeblkes and long term liabi fities ©
apaae gap membars, aunmat ben kabilities and other lohgtem lisbikties.

Costa Va078+ Vafs4+ Vaisl+ Va6 il ean 8765.16 St dev. GBI 3.7

=2, disted equity (Ejy) is canputed as the sum of badkvalle of equity and tax
adjusted \alle of uttaxed reserves ks the dividends declared. T he carparate taix
rate used in calulatias wes set 0.5, A Bwdosenatias (edt) quoted necative
enuity, but rather than deketing the entire time saxies of these .. IMs, e imputed
these dosenatias by the vale of equity per anpbyee in the lonest parcantie
doserned times the rumber of eanpbyess. Costr Varl08+ (1-¢, )V ari03V aril0.

I earx 911812 Std dev506853.6

2D entoeqity ratoB =Ei) Il et 1579276 Std dev. 44356337

=P roducerP rice Index @ j ata o dgtindustry el Saure Stafistics Sweden



