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Abstract

A model  is  s tud ied in  u 'h ich the unemployment  durat ion o f  job appl icants  a f fec ts  f i rms '  h i r ing dec is ions.  The

equi l ib r ium * 'age of fered to  appl icants  is  decreas ing in  the i r  unemployment  durat ion.  A f ract ion o f  the workers  whose

unemployment  spe l l  exceeds a cr i t ica l  length wi thdraws f rom the labor  market .

J EL classifcation: J64

l .  Introduction

Frequent ly,  f i rms are unable to accurately deternr ine whether job appl icants meet their  ski l l
requirements without incurr ing considerable costs.  Firms thus have an incent ive to use any signal
rvhich can help them in their recruitment decisions. In this respect, information on the length of
the job appl icants '  unemployment spel ls is useful ,  because this informat ion is easi ly avai lable,  and
because workers with long unemployment spells are typically less employable than workers with
shorter spells, as workers who meet the job requirements of a high proportion of f irms are l ikely
to leave unemployment relat iyely quickly.

The model presented in this paper focuses on this signaling role of unemployment duration.
Although, in the model, the productivity of a given worker is unaffected by unemployment, the
signaling role of the unemployment duration implies that, in equil ibrium, the wage offered to
jobless workers is decreasing in the length of their unemployment spell. If the wage falls
sufficiently low for long unemployment spells, then a fraction of the jobless (and possibly all
jobless) stop searching for jobs once they reach a crit ical unemployment duration. This crit ical
duration is posit ively related to market sector productivity. The model is consistent with empirical
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evidence that  the reservat ion wage of  the job less,  the in tensi ty  of  job search and the probabi l i ty  of
leav ing unemployment  are decreasing in  the unemployment  durat ion.  I

2. The model

2.1. Preferertces, technology and the inforntation structure

The model assumes a continuum of workers and free entry of f irms. There are two types of
workers, denoted A an d B . The probabil i ty that a random type A worker meets the skil l
requirements of  a random f i rm (this probabi l i ty wi l l  be denoted by p")  is greater than the
corresponding probabi l i ty for a type B worker (p") ,  i .e .  po > p' .  This is the only di f ference
between the two types. Regardless of his type, the output of a worker in a given firm is y > 0 per
pcr iod i f  thc worker mects that f i rm's ski l l  rcquircnrcnts and output is zero otherwisc.  A f i rnr only
hires a worker i f  that worker meets i ts ski l l  requirements.  A jobless worker has a non-market
productivity which equals rrr ( y. Time is continuous. For an exogenous reason (death) workers
withdraw from the labor force at the rate z >0 (i.e. the probabil i ty that a given worker dies during
a short  t ime interval  of  length A is zA).  There is a cont inual  inf low of new workers into the
economy and the size and the composit ion (between type A and type B workers) of  the total  labor
force is constant.  Al l  workers are born jobless.

A firm can costlessly determine the length of the unemployment spell of a given worker. In
add i t ion,  i t  can accurate ly  determine t l rc  sk i l l s  o f  an uncmployed worker ,  but  on ly  by  in terv iewing
(test ing) the rvorker.  A f i rm bears a cost c > 0 for each interview which i t  conducts.

Firms which are wi l l ing to employ durat ion r  jobless announce the wage at which they accept to
hire thesc rvorkers,  condit ional  on the outcome of an interview. Al l  employment contracts are
signed for the l i fe t ime of the worker and the wage rate is constant over the ent i re employment
per iod.

Workers face an exoger)ous constraint  on the number of  job appl icat ions which they can make.
At any given point  in t ime, an exogenous random mechanism determines which workers can make
a job appl icat ion at  that instant.  I t  is  assumed that,  wi th probabi l i ty A, a worker gets the
opportuni ty to make a job'appl icat ion dur ing a short  t ime interval  of  length A. Hence a jobless
worker has the opportuni ty to make one job appl icat ion, on average, p€r per iod of  uni t  length.

Workers do not know which firms require the specif ic skil ls which they possess. Hence they
randomly apply for jobs at f irms offering to pay the highest wage rate to workers with their
durat ion. In what fol lows, w(r)  denotes the highest wage rate of fered to the durat ion r  jobless.

Workers and firms are risk neutral and they use a constant discount factor i. For a f irm, the
expected present value of the profits from employing a worker at a salary w is (y -w)l(z + i)
(recall that z is the death rate of the workers). Hence the expected gain for a f irm from
interviewing a worker with unemployment duration z is a(r)(y - w(")) l(z + i) - c, where zr(r) is
the probabil i ty that the worker meets the skil l  requirements of the firm.

/r see  
Kaspe r  (1967 ) .  K ie fe r  and  Neumann  ( l g i g ) ,  Laya rd  e t  a l .  ( 1991 )  and  N i cke l l  ( 1979 ) ,  Work  by  Lockwood  (1991 ) ,

Berkov i tch (198.9) .  V iswanath (1989)  and Blanchard and Diamond (1990)  has a lso s tud ied models  in  which f i rms
co t t t l i t i o r t  t hc i r  h i r i r r g  dcc i s i o r r s  on  t hc  l cng lh  o [  t hc  uncn rp loyn rcn t  spc l l s  o f  j o l l : r pp l i c : r n t s .  T l r c  p r cscn t  n roc l c l  w l s
t lc r 'c lopct l  i r t r lcpcr rdcnt ly  o f  t l ra t  work  Iscc Kr" r l ln ranr t  ( l9 t l6)1 . ' l ' l rc  prcscnt  papcr  sccrns c loscst  to  Lockwood (1991) ,  who
also cons iders  a  model  wi th  a  cut -o f f  unemploymcnt  durat ion,  but  numcr ica l  s imulat ions suggest  that  in  that  model  the
cr i t ica l  durat ion is  countercyc l ica l ,  i .e .  decreas ing in  labor  product iv i ty  (a lso,  the wage does not  depend on the
unemp loymen t  du ra t i on ) .
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A jobless worker with durat ion r  does not want to get a job unless w(r)  > ro holds. Hence, no
durat ion r  jobless is hired unless n(r)(y -  @)l(z + i )  -  c >0, i .e.  unless

, ( r ) =  c ( z  +  i ) l ( y  -  @ ) =  n m i n .  ( 1 )

Let /7(r) denote the value of n(r) which obtains in an economy in which all jobless workers with
durat ions r '  = r  use every opportuni ty to rnake job appl icat ions. We have

i l ( r ) :  {ap"  " *p( -po")  +  (1-  a)p"  exp( -p" r ) } l {a  exp( -  por )  +  (1  -  a)  exp( -put ) }  ,
(2)

where a is the proport ion of  type A workers among the newborn workers . '  po * pB impl ies that
i l(r) is decreasing in r [note that l im ,-*II(r) - pul.

It rvi l l  be assumed that

p ' < n m i n < / l ( o ) .  ( 3 )

pu <2, ' ' 'n impl ies that i f  there only existed type B workers in this economy, then no worker would
ever be interviewed. Condit ion (3) guarantees that there exists an unemployment durat ion r*  such
that

I I ( r *  )  :  , ' ' 'n

cr i t ical  durat ion ,  r*  .
In equi l ibr ium, i t  has to be the case that a

durat ion exceeds z* stop applying for jobs.
posit ive fraction of the lo6tess whose unemployment
To see why this is so, assume that none of these

(4 )

2.2. Equilibriunt

When (3) holds, than all jobless workers whose unemployment spells are shorter than r* use
every opportunity to make job applications [the proofs of this and the following statements are
presented in the working paper version of this paper (Kollmann (1993)]. Hence, for a firm, the
probability that a random job applicant with unemployment duration r ( z* meets its skill
requirements equals z(r): II(r). Free entry of firms ensures that the expected gain to firms from
interviewing workers with durations r(z* is zero, i.e. nG)Q - w(r))l(z + i) - c = 0 holds for
r <r*. As II(r) is decreasing ii r, this implies that w(r) (and hence also the reservation wage of
jobless workers) is decreasing in r (for r<r*). The intuition for this is simple: type A workers
tend to find jobs more rapidly than type B workers; hence a firm that interviews workers with
short unemployment spells is more likely to find workers who meet its skill requirements than a

-firm that interviews workers with longer unemployment spells. Therefore, the wage rate consistent
with zero expected gains from interviewing workers is lower for workers with longer unemploy-
ment spel ls.

rv(r) approaches the non-market sector productivity a and r(r) approaches z'''" as the
unemployment duration approaches t*. Figure 1 plots the wag€ schedule w(r) [the figure assumes
w(r) =, for r-r*; see the discussion below] and it also illustrates the determination of the

2 Ler ,4 ( r )  [B( r ) ]  l r c  thc  mcasure  o f  type  A (B)  job less  rv i th  c lu ra t ion  r .  Wc have I l ( r )= (pn 'q0)+  pBB(r ) ) l (A( r )  +  B( r ) ) .
When t) 'pe i  rvorkers use evcry opportuni ty for  job appl icat ions,  then the proport ion of  type i  workers who hnd a job or
who d ie  dur ing  a  t ime span o f  leng th  d  i s  (z  +  p i )A .Hence A( r )= ,a (0)  exp( - (z  +  po) r ) ,  B( r ) :  B(0)  exp( -  (z  +  pB) r ) )
holds u 'hen workers wi th durat ions r '<r  use every opportuni ty to make job appl icat ions.
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F ig '  l  '  ( a )  De te rm ina t i on  o f  c r i t i ca l  unemp loymen t  du ra t i on  r *  [ sce  (a ) J .  ( b )  wage  ra re .

jobless withdrerv from the job marker;  rr(r)  wourd then be dr iven
belou'  @ for r  )  r* ,  and thus i t  would not be opt imal for thesearching for jobs.

below n^'n and w(r) would fal l
long-term jobless to continue

In this sense' the model captures the empirical finding that the intensity of job search and theprobability of switching ,r:L..ll.Tf1:rment to "rnpioyrn"nt are smaller ior the long_termunemployed than for workers with short uncmployment spells.
Horvever, the model does..not.uniquery pindown the'behavior of the jobless workers withdurations r 2 r 1. one possib ity rs rtrat w1i) = ro hor<is for. r > r* ,, which impries that jobressworkers rvith these durations are indiffcreni 6"t*..n applying for jobs ""J *i'"pprvi"g. Henceone possible equilibrium is that all jobless with durations r Jr* withdraw frorn t.f,." job market.Horvevcr, there exjst other equiribiia in which r.*ionr of both types or jooi"r. *'"rr.ers withoyt:'ion:,,:="* sray in the job market [the rr".ti"rr have ro satisfy the restriction thatz(r) >zr ' ' '  holds for t>"*, 6ecause ottt" i* ire-nr.s would not be wilr ing to interview jobapplicanrs rvith thcsc durations'1.
If u'e, realistically, assumed-ihat the market sector productivity of a jobless worker is negativelyrelated to r, then arl iobress exceeding a critical ourluti- wourd withdraw from the job market(this rvould be the case, even if tLe neg-ative ."ruti* f"ii""n / and 7 were very weak). Hence thesymmetric equilibrium in which all workers with durations r > r* withdraw from the market seemsta be rhe most appealing equil ibr ium.

; 
w: ttt jtol (1) and (a) that an increase in the market sector productivity y raises the criticalduration r*. Because the model does not uniquely pin down the behavior of the jobless for z r r*,it does not yield a definite relation between y'""i,[i.r "rproyment; however, it is easy to see thatif all workers with durations r>r* withdraw from ihe job -market, then unambiguousryemployment rises when y increases.
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