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INTRODUCTION

Thie papar is concerpned with the dvnamicre of

emplovment, investment and kankruptcies in 8 model
where  firmse face dismiseal copele din Yaving aff
warkers and increacinags iabhnr  coete. B ie ahnun
that cuch & model  predicte an immediate decresan
in  invesiment, producing  decreaced  emplovment
appartunities  foar new entrants, and & delaved
recpanss in lavofts and  bankrupliicies, The diomi-
seal coste  play a malor role in thoos recylte. In

the identical model withont

diemiacal rnets thora
are no bankrupicies and Yaveffe racpand immodiats-
Ty o oany  dncresse  in lahor  roclae. The tTiming
desoribed  above matchee 1 hai diaplaved by the
aggregats sopnomic time seriee for Spain heoinnina

in the middle 1970%¢,
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THE MODEL

Fach perind there s a distribution af in-
veceiment  projiscte.  An dipvesiment praject  iooa
discrets antitv:  either the firm invests in it nor
it doesn’ty there ic no rholre of caparitv, Fack
proiect is  characterized by a project spacific
production functiion. FEach oralect ie characterized

by a one period producrtion function.

Afin

wherae n 1s emplovment and & da the oroject speri-
fir factor. It dis mesumed that F200Y = w. Dner in

te Farever: ther is nn depre-

place o project lae

ation  of  capital. Firme maximirzre dierauntsd

—

present  value of  porofits  nver fthe 13Ftime of =

project. The dicscount factor i f. Firme mav hire

Tabor in each pericd a2t the oot of w0 wper worksr.
Tuo featuree of the model uhich are oot slandard
are that ithere are dismiscal rcosle associatsd
Wwhith tayoffe and a firm ds  allowed 1o declare
bankruptoy at  any point in time. Diemissal roote
are praprecented hy the factor ow per unrker taid
off in wperiod 1. The constant o reprecontes the
aumbar of perigde of pav which must bhe agiven to a
dismicsed waorker as compensation. Bankrupticrso are
modetiad in the following manner. In perind +, i1
a firm wiches to doclare bankrupliecy fhen it lnzes
atl claims io capital  and profits form periad t
onward will  be zerac. AYY earnings prior tn perind

t oars aascumed to have heen dictribuited to shar-
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holders and  hence ars  nnt affected by the bhank-
ruptoy decision,

Mote that projects become availabe in each
pariad. If a proiect is passed bv in period ¥ it
i net available in anvy fouture perind, alihouah
therae will be & new project with the same walue of

Y in each futur periad.
THE FIRM!*S PROBLEM

e chall begin hy studving the firm’s pro-—
blem without allowing for the proacibilitv of hanlk-
riuetov. This possibility will  he rconesidered Inter
in the section. The firm hzae two different kinde
af decisiane to make., The Firet die whether nr nnt
Tt make the {(discrets) investiment in a5 particalar
project and the second 1o time path  For labor
aiven that the dinvestment tabkes olare. Toncider
the second praoablem. IV 5 firm decides to inuvecl in
a project characterized by the parameter & a2t time
t then the optimal  path  for  Yabor 16 given by

clving the following maximization problem:

(P — 1) Mawimize & Fine) = r = wtn, +
(Nes )

+ L R £ O T [T PR

1% A L PR U P N P ar

The dinterpretation af thic problem 16 auiin

straiahtforuard but ther zre a3 fue points wuorth
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Althouah we  have uysed the notatiaon w. (X))
i1 chould be nated that profitse aleo implicity
depend  upon  wages  and  other parametere of the

problam.

Before proceeding to #low for the poceibili-
Ty of  bankrupteries we will study come propertise
of the problem without  bankrusticiec.  The {iret

tuwo recsulic are dimmediale.

Result DOney The Function #* {3) dg strictlv
increacing in A
Praonfs Fiw 3. Lonsider 3<h. If a firm vees tho
same emelovment path for 3 ae i nptimal
For X} then 7 sitrictly arezster prafil then
HANEE S DRV recult herauas  revenyoo are
cirictly arealter and rncte are the come,
Hermee the mavimoem  profit mwoet slen he
strictly areater.
Result Twor The function wd, (3) g etrictiv
decresting in sach wee s for 102 0.
Froof The proaf ie zanalsaonue  tn tThat  voed above.
It da dmportant fo note that ander the honn—
dary condition assumed on £ 00 sach of tha

N vay Wilt be strictly positive.

One  pf  the dmeplicratione af reanlt ane i

that in  ezsch perind there will be o rocerwvation
value nof X, sav ;eq with the property that snly
proiecte with ; Z X will bhe undertsken in ooriod
t. Proiecte with ; < ke will be paceed hy in

piriod 1.

Concider 2 wzae path agiven hye
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Tabor force din period two in rocsponse to the

higher wages.

bie firat chow that 1§ anv adiusiments are in
be  made then  they will 2ll be carried out in
pericad two.o let ne®*  be the optima)l firet poerind
gmpiovment « sing n*e = n*y for all t 29 a2 ctart-
ing point consider decresacing emplovment kv An ad
ceme point  f oudhaere T > 1. Compare profit of fhece
two alternative eathes. Fach path gives identical
prafit far the fircet t - 1 perinde oo we need Anly
compare the terms after thie. Mith no adjustment

there ic 3 profit of

in each period, v wviewed from period one the

cantributinon  of these terme 1o the dicrountsd

procont voloee nf orofite io

¥ the adivsimen! is rcarried aut din period t fhen

profite are

AT ine® = AnY — £ 1y + EY A on,t - And

in each perind except din perind 1 whore  thers i

an additional cost ot el 4+ £ dn. The rcantribig—
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laest term is  the diemicenl cost which  moct he

paide Ae € aoes tn zerg thie exworescion horomes

Sinca nef ie the opiinal choice of labor i1 moet

be the rcace {hzt

WS h FPngt)

cince the Firm weuld never kire labor pact the
paint where the wage eaquale the wmarainal orodget
of Tabor, gciven that wuagee are mluzave aninag  ta he
higher in  the future. Tt Follous  fhat when £ e
smatl the chanae in praofite i neantive, indonon-

dently of fthe magnitude of An. Hence, theprs exists

came € cuch that for € ¢ € ampinvment adinctmente

are not optimsl.

The reacsoning behind thic recylt ie that for
small wage chanaes the incresce in waae pavmentc
ie of  the order  of  magnitude of the chanas in
waaes. On the ather  hand, diocmincea] crcte per

r

Worker are  of  the order of mzenitude of oaans.

Thie chould he contrasted with the crse af quadra-
tic adiustiment coet  which  have received much
attention in the Titerature. In thece modele the
per unit  adiustment soet  for emall changes i af
the magnitude of the chanas. Smsll  rhanaes e

zerno marginal cost s Thie prodoces a aradousl pee-



ponse to oane fime chanages in  the lTewve) of aasa,
But  there ds  aluave an initial recprnee 1o any
change in wages . haowever emall. Witk the dicmicanl
cost. which de @ Vinear adinsiment rcoct, the ad-
justment process 1o discrete. Thore mav o0 may not
be an  adiustment. hut 1 there de it l1alkes place

in one perind,

Generalizing the arouments need  above 11 i
possible to  show that 17 there is & wnae cpanence

with gradually  dincreasing wages the tveicrsl raq-

i

ponse of A firm de to have a2 period of no oadiost-
ment followed by a2 discrete  adiustiment nanece the

wagn change has reached 2 certain threchold,

e now fturp to the anestion of hankropleow.,

Firaet we  chow via  an example  how hankropteoy may

b

arise in this model. The sxamole o comewhat con-
trived but it illucirates the farces  uhich are at

work. ot usaes follms the oath.

From the above anzlveic it fFollows 1hat 17 ¢
i ltarge enough then there will he no lavnffs in
recponse to  the wage change. Hence, ald the fipm
neasds to choose i n*, The initial JTevel nf amplo-

vemant. This is chosern ¢o = $nt

fi fi
Maw  Fingd — wng 4+ —— f (ny ) = s 17, "y
o0 i n

The first order condition for this srohlem io:



ot

t




= Loy L o
-
L




Be lanag ag 64 e this exeresaion will he ppcei-
rg ¥
tTive. Henrce it rannot bhe optima) for the firm in

deciare hankrupiowv.

The dntuition behind this recnlt e that
capital serves ae 2 fiwxed coet when the banlrgotev
decision de made.  Even if the project dnitially
had zero  diccounted precent  value profit, when
wagees increase  dn period two the praiect dore nat
become unprofitsble to operate. fe A new projert
it would not be profitable to etart it up. but as
an existina project the cost of  czoital is aunk
and  the emall dncreass in wages doss nnt maks
bankruptoy sptimal. Note that  for this  reogll i1
i not  eccential that 511 capital rocts he hkarne
in the first period. It is only  dimporiant thai

some of  the coste  are paid oot dn the Firel po-

rind.

Generalizing the argument veed  ahowve 1 ran
be  choun  that  F wsaes are increscinog aradoal v
over time there will he 3 perind ubhsre no hoanlk-
ruptoies  ococur Folloged kv one  uhers 1he wace
increase i suficient tn potentialiv brina abagd
come  bankruptcoies. Note that  firme itk Tooer
values of X are more likely to derlare benkropt ey

since profits are an increasing funection af 3.

DISCUSSION

In this section we illustrats how the prace-

ding analveis relates to  the nhoarvaltions mentio—

ned in  the intraduction. In particalar, we are
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concerned Witk the timing of ceriain rhanaeo.

Starting in the mid 1970%c. There wac 2 ecatterm nd

intrazsing unit Tabor rocste.  There cimualianecancly

was a patiern of decreacing investment. Initially

thare was some  incr=s3sinag onemolovment 5 mong
vouthes but  wvirtuztly no change  dn empliovment .
Several veare later larqe erzale bankructeiese and

pmplovment Jocese reanlted.
P

The model  of the preceding cection predicts
exzcily thie fyee of gualitive recnonse. A noted,
as lahor costs araduslly increasse the only initial
reaponee 16 o4 decrease in invecstment .. Thero 1o nn
immediaie reqenncss dn either  bankruotcocies ar
tavoffa. fie thers o Jese ipvestimend taking place
thie will decreace the ability of new entrants in
;

theo Tabkor market to find unemelavment . Honewesre, ol

some point the wags increases may he aufficient 1o

cayee lavoffe by some  firme and  Fforee camn lone
erofitable Firms  comoletely oot of business. This
16 axactliy the augalitive oaliern excerisnred in
Spain.

Charactierizing  cniuticone  auanltitatively in
thic model de & wery d4ifficult  dack and will nnd
e attemnted here. In  other papere T have chnumn
the potential empiricsl cionificance  of increnced
labor conete and of diamicanl roete in mucoh
simpler frameworke.  The snalveis perfarmed here
simply caonfirme that  dncreasing Tahar soate zmnd
costly labor adjiuctment  mavy  have heen imbortand
factorse in  the development of the Spanich economy
cince the mid 19707 q.

A11houah tThe analveic has  cancenirated on
increasing  coste  of  labor  ms the onply chanoing
factor in the aconcmy it ehould be  clear that

there  are gther csoorces  nof  chanan which wonld
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cadse cimilar resulis. Chapaes tn terhnploay wikich
Tower productivity i1l hawve an almast identical
impact as changes in wages. since  what matisre in
the firme optimization problem di¢ the relationchin
betuween wages and productivity., 4 second source of
chanae is  intersct rates. & temparary increace in
real wages arcompanied by a femoorary  incrosoon in
interest ratec  WiIl1 have effects that are cimilar
to a permanent wage  incresnse. IF the increace in
Wagas 15 subeltantial then the current oerind pra-
fite may be negative. Bot 1F dntersst rates mlon
rice. Ffuture profits have s lower precepnt wvalue
and 11t may be sufficient to cavee Firme 1o deelg-

re bankruptcov.



