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1 Introductian

T heshare oftemparary warkin total enploymanthes bean inaeesingin Eurgpe in recanitc
years. A s Caucad PostelV inay (1999) pantaut, at the ad of the sevaties Boar
market regulElias riestrided tEmpaary jdos weare destined o pad..c tesks, daradter
ized by vge \varialias in productivity. T hose regulatias have dianged samenhattsinee
theddities ad itis nowpassible in a numberofEurgpean auntries o hire workers an
atampaary basis even Tor jdos yWhidh are notsubject 1o sudh variatians in producivity.

W hikEin1983 ally4h ofthe enplbyess in the EC held tempaary jdos, in1991 this
~garehaed ree 0% did (sseTabE1).

Cantry Share (%) | Caxtry Share (%)
B ebum 51 6 emany 105

UK 54 Fance 11

Ialy 75 Patucal 11
lrelberd 9 Damark 115

I etherlncs 10 Fnbnd 13

6 reee 105 Span 3

Tabk 1: Share oftempaary jdos in total enplyment (souraz 0 ECD (199 §, guoted in Cahuc
adPcselV inay (1999))

U singapanel of Spanish..mms, B entoliband D oledo (199 4) and B eoliband Saink
Paul (1992 ) shaw that the inroductiaon of . >&d duration antracts is equinalait o a
reductian in .. ring astand thatits impactan unemploymantis ambiguas.

W asmer (1999), Cauc ad PcstelV inay (1999), in a theaetical madel hae in
traducd tempoary jJdd in matching modek. T he Tomey; in a madel with exoogpas
Jdb dsstructian, shons thattin the periacs of v gondh the .. ims are mare willing ©
make e of enmpaary aaracts vhidh is faarabke to enpbymatt T he Bter; ina
model with endoganas jdb destructian, show that the aambination of temporary jdos
and ...ring restrictian may be both ine¢ aertin terms of aggrecate welare and an inede
quate weepan o .. gitunemployment T his resultcomes fran the Bt that the share of
TEmpaary jdos trarsiomed into permanant jdos is deaessing in the el of the .. iing
ast

T he dojective oF this paperis 1 madkel epliatly the possibi ity O Tom Eempoary
matching in a madel of tno sided seardn. W e use this model 1o study the impact of
Ebor foree heterogpaty, educatian, and the e daoy an the seardh proasss an both
the unemplbymantand the Tormatian of the matdhing equi ibria W e impose aanditias
thatguaraniee the edstence ofa Steedy S tate eoui ibrium and then darackerize it

In Ebar; mamiage ad relted markets the aanral prdbolm is the asation of o
Qoerating coalitias aampasad ofF tho armare agants of dic erant tpes, eg, wakerand

1



empbyer; man and waman, etc. In the BEbormarket aee a coperating ccalitian is a
produdng unitampased of a jdo workermatdh. T he jdo-workermatdh is famed when
an unempbyed warker and avecanoy mest; and they agree to sigh a aoract

T here is a goning kerature e<amining nan cogperative matching madek in whidh
paoultias ofheterogaeaus egants arematthed. T hematching ierature foasss an the
ways in whidh the seardh stratleges of agats inttuence autaomes farall agats. R ecat
artributias O this Ierature are B bbdh and R yder (2000), | ad amara and Colirns
(2990), I agan (199 4), B urdettand Coles (199 7) and Smith (1995).

In the fTomer three artickss the matdhing prdolem is simplk..ed by assuming that
any parwho kass the marketis immediately replbced by dones. In the B urdett and
Coks”’ madel an the arary, there is an exoganas infow of new singkss into the
market Clarly the Steedy State Equi ibrium reguires that the distiibution of types of
those o exditequak the intavdistributiat . T his extarsian is impartantbecause not
aly itbest pture the daradciaristics of the Bbar marketbut, moreoeritalbons the
matching dedsias 1 infuance the Steedy Statke distributians of pes in the market
T his extarsian is impartantbecause notanly itGptures the daradteristics of the Boar
market in the most gpprprate mamery; but ako it allons the matdiing dedsias O
intuence the Steedy State distributias of tpes in the market

B urdettand Colks provice a prooffor the Gese where multipke cless eqi ibria arisss
in amarmiage market with to sided heterogena ty and with exagenas intons of new
agents eslenvhen there are arstantretunms oomatding T he equi ibrium requiires that
all agats e utiity maxdmizing strateges, gven the behaviar of other agants, where
astrateyy is a st of pepke 1O whan a partiaular singe will prgpose a matdhing. In
sudch aframenark the gotimal strategy Toran agati is to acoptall the partners Whose
human pial is aboe a artical bel ad 1 rgectall the agaits whose human Gepital
is belw this resenation bel In thar .. rst propasitian B urdett and Coles shovwv that
in eoui ibrium the partidpants partitian themsebes ino N distinct cessss ad thata
waman (enpbyer) in dess N will anly prapase 1 men (Warkers) who are in the same
dbss orhidern, addwillalnays rgectaman fran a baerdess. | endothesame. In
e ibrium anly the men and women fian the same cless manry.

W e asider a disaete varsian of B urdett and Colkes (1997) and we introduce the
passibi ity ofF forming a tamporary matdh thrauch a aantralized teEmpaary agpoy. T he
tEmpaary agency Wi ll matdh the agaits at random because we suppcse thatitcan not
distinguish the agants” quality.

Empbyars and warters have thvo qptias. they an bdk Tora partner in the seeach
martet ar lbdk fora empoary match thraugh aspedalized aganoy (tampoary a08%y).

Famally, bathwarkers and empbyers are daradterized by an index offuman guality.
W e analyze the simpke ese of a binamial distribution ofhuman cepital

1Smith (199 5) assumes a nasteedy state matching dyramics through the time.




Inthe.. Istpartofthe paper; we introduae the basicmadel of eno sided seerdhy, Where
ages mestrandanly every periad and simultaneausly dedde ateadh mesting Whether
O sigh aaract Seardh asts are Gptured by a discount oo, whidh ptures the
agets” impatience © fam amatding W e will showv that in the case of a binamial
distribution of types there are tho passible equi ibria and thatt these egui ibria depend
an the degree of human Gpirtal heterageaty, the seaxdh e¢ dengy and the prgporian
ofeducated.

In the seaod part of the paper; we intraduce the passibi ity 1 Tom Eempoary
matdhing throughaantralized empaary acaoy. W eassume thatiftheagaits aasider
the agat they metin the seard marketnotacoptebke arifthey do notmestaryvbady
ey can ather dedde O vwaitutil the next matdhiing ar to matdh tEempaaily, in the
tTEmpaary market W e impcse that the teEmporary aontract Ests ®\0 periads. Firstof
all we make the hypothesis that the agaits an ater and edt the teEmporary market
withaut celey. T han, we analyze the case whare a delbby aost o enter this market is
introduced.

T his pgper shons that the introduction of a tEempaary market hes the erect of
recudng the key impartance of the seardh e¢ dency and the progportian of educated in
determining of the equilibrium. | aeoer; iIfan the ae had ithes a pasitive impact
an unemplbyment; an the otherhand itimplies Iess gopartunities for kss skilled agats.
T hese an Just ry O stay as log as passibE in the tampaary market in the hope of
Toming a empaary match with a highskillied aggit T he best way O improe bow
sk lled agants” welfre is o g\e all ofthan ahigeraguality educatian as human epital
heteragaaty dearessss, ski lled agarits wi llbe marewi ling toaaaep it kss- educated aganits
aspatrers. T his policy shauld alnays be acoompanied by atempaary marketregulation
toadd that the improementof qualty education koses its pasitive er ect

T he rest of the paper is aganizad as Ollons. 1N the next sedtian we presait the
macel In sectian 3 we bk at a model withaut tenpoary market 1N sectian 4 we
inbraduce the tEEmpaary market In section 5 we make same aamparative statics ad
Sectian 6proadess some andLsias.

2 Thel odel

2.1 W orkers ad Empbyers

T hemadel is adisaete time o sided seardh with heterageeas agats.

T he eaonamy is ampased of /0 tpes oF agaits hidyskill (H ) ad bowskill ().
H adl agais aeadonsdwthhumangpital> =1+ ¢ ad>x =1 j¢ wheret
messures the degree of human Gpital heterogalty and subsanipts danote the type of
the agmit



A Hempbyers \Waters) hae idattical preferaas oer the set of the warkers (ean
pbyers). T he uti ity dotained conespands 1 the human cepital ofthe warker (empbyer)
matded.

U &) = LG&D=>X
W) = WGhI=>%

22 I atet

L etus suppcee thata brge and eqgual rumber chnworkers and empbyers is lbbddngfora
parther. N © danotes the rumbar ochworkers (empbyears) an the marketatperiad t

T here are o markets. a search martket and a Eemporary market T he workers ad
teanpbas hae two@tas they an bdkforapartnerin the seardh marketar lbak
foratempaary matdh thrauch aspedalized agancy (tanpaary agenoy). T he tempaary
ageoy matdhes the agarits atrandam beca,semesppcset’atitm”otdsﬁrgjshﬁ‘eir
gualties. Timeisdsaseadmus s t=0;l;:m5+1 . A tay date t thewaterad
the enplyar are matthed acoording 1 a simpe random matching tedvolagy. 4 mival
Tollons aP dsson proass, whare® is the armival rate ofaworker (emplbyer) toed by an
enpber (\waker). 4 s® is assumed 1o be indgpadant of the number-of partidpants
the seardh market, the matching Tunclion exhibits caastant retums.

Let > 0 danote the prdocbi ity thatany individual dies in an ineeral oftime. To
smpify the twmower dynamics, assume thatan agatnever retums 1o this marketaae
amatch hes been ﬁmaj, incduding the Gase vhen the partnerhass died.

Let,, = .. =, denote the rumber of newvwarkers and new enpbyers who enter
1hemaﬂet|n anyﬁme intenal W e further asssume that the distribution of pes who
fow into the market in any pariad is the same Tor wakers and fTor enpbyers; i.e,
Fh@=F.@=F @ In patiaulr; we suppce that there is a arstant pragportion of
H mdw:bals foning into the marketat any periad and Et this prgportian be denoted
v = . Further suppcae that the propartion of singes thathave tpeH attime
tis%(t)

A Nl agats hae a caonman intertemparal discount Bctordenoted £ > 0, and both
warker and enplbyer dotain zero utiity when single. T he discount fector Gsptures the
seardh acst

2.3 Timing

A teadh meeting in the seard market the worker and enplbyer can dosene the tpe
of trhe other ae. ITboth pragpcse 1 sigh a antrect, they Tam amatdh and bave the
market 0 n the otherhand iftat ksstae of the tho agaits doss notaaepttosign the



Hguael:

antrect; they mmaininthemarket T hey an then dedde ©..nd a temporary matding
throudh the tampoaary agency onwat o have anewpassibi ity ofmatching in the next
period.

0 uranalysis is basaed an three modek: the basic model withaut tempaary emplby
meatt(madell), amadelwrith temparary employmantand no delay astin the tempoary
martet(madel 1), and ae wth tempaary enploymearttand with delay asstin the tan
paary market (madel 111).

A lthree maokek hae the olloaing time sequancs

I adell Inthenextssatian wew llanalyze the SImp e Gee withauttemporayy a0aoy.

Int=10 the aganthes a prdosbi Ity 1 mest samebady; ifhe mests sanebady ad
bath ..nd the matdhing aceptebE they bave the market Tor FE. T he agats start
enjoying the uti ity When they sign the anrect: 0 N the aarary; ifavnworker (enpbyen)
..Nok the matdhing unaaaptebke arifhe doss notmatch with amyvoady (Whidh heppas
with prdoabiity ( j ), heeantty ofom anavmatdh int=1.

I odelll In the third section we gwe the agant the passibi ity 1©© oam a empaary
matching throudch the tEempaary agancy, W esuppcse thatafter the temporary matding
the agataan ame badk directly in the marketwithaut ceby.

Int=0 ifthe agatdoss notmatdh with anybady, he can eitherdedde towvwatuntil
t=1 arogdrectly o te EBnpoary agacgy, int=( + ot, ad lbdk Tora tempaary
matding 1fan agaitsigs aaotractiortempaary enplymatt, he remains committed
Tortnoperiads, so he goss badk o the marketanly att=2.

W e impase the tho pariad duratiaon 1o the tEmpoary antract because were it o
Estonly Tl periad everyarewoud be bettera by trying the tempaary marketafter
a B lure in the seexd market

T his can be intexpreted as an qopartunity ast ofentering the EEmpoary market

N adellll  Inthe Bstmodel we will inroduce a asstin the Empaary market A fier
Toming a tempaary matding the agait has 1o wat Tor a periad (delby axst) belore



being abke 1o seardh Tora partier again (he an anly ame badkatt=3).

3 T he Seardh Euiibrium

B efore introdudng the passibi ity © orm a tanpaary matching we presant the basic
macel without teampaary agacy (T ). T he model is a disaete ime o sided search
in the t&shiaon of B urdettand Colkes (199 7).

In the Gse oFa binamial distribution of ypes, withaut temporary aganoy, there are
0 passible types of equilibria dharacterized by wWhether hig skill tpes are wiling
o wak with lowvskill types. W e willl refer to the .. ist equilibrium as a Singke Clss
Equiibrium (SCE) , ad o the ssaod ae as an Eltist Equiibrium (EE).

D e.niion1 W ede.neSingke Clss Equi ibrium (S CE) as aeinvwhidh high skill types
are wiling o wak with bvskill agats. W e de.ne Eftist Equilibrium (EE) as
ae inwhidh the higyskill agats refise the lovwvskiill agaits.

De.nmtion2 ( venN @®© the numberofagaits \Wworkers aranpbyers), and ¥ (@© the
proportion ofypel an themarketatperiad t, we de..ne S teedy S tate Equi ibrium
by o acaditias ()N @+ 1)=N ®=N"ad (i) %@+ D=%®=":W e
further impaose aasistancy betnean aganits strateges and the el ibrium.

Singke Cless Equilibrium W e . istamalyze the aonditias underwhidh higyskilid
) agats deade ©wakwith the bbwsk A ().
T he total discounted uti ity ofacoptingl is

U :)4 +tq '_ﬁqzi)q
e Lizd i )

where + daoitss the discountBctor; and ( § ) the prdosbi ity 1o be alive in the next
period.

L etU}, danote the expected discounted utiity ofant  unanplbyed worker (employer).
A Nnagati hes aprdosbiity ® O mest sanebady in the search market [T this is the
G2 he will dotain an utiity >, with prdoability & and >q, with prdoebility ¢ §
W ith the prdbsbiity ¢ j ®) this will notbe the csg and the agatwill ry again ©
maikch nextperiad.

Heaxe U, satis.e




T his equatian can be renitien as Tollons,
_ ® [ + € i A%

LitCi D id i DCidd]

Toguarante exdstane we need the intertanpaal utiity ofant agantacaptingl
10 be bigger then the uti ity ofF aontinuing to seardh. T his requiires that:

% ©< @F .= Lidi >k

LixC i )’ ST i€ 1 )i C i P

In teSCE, arrage unempbymantduratian is the same Tarboth tpes ofagents ad
iseqal ol =0.

N ©:(@® desaibes the number ofH agans at ime t  In equilibrium, N ® ad
N ©: © are epecied toevohe acooding ta

N@&+1) = Ci®i NO.,
N@E+ 1)@+ 1) = Ci® i N @O+,

H ene astatiaary state caurs ifad oy it

Un

Up <

®

N1:®;_ andA=" )

Eltist Equi ibrium W e now lbdk atdiz erent strategies by the agants. Suppose thatt
H tpes will notsign a atrectwith thel tpes. [T this is an equilibrium, L tpes
must be wi ling t© many eech other; thatis when thel worker refisss to wark with
tel tpe thel tpeis dliged Ownwakwththel agats. T he asrage unemplymantt
duration for et is therefae | =0Y%, wheress the average unempbyment duration Tor
tel isl=R € j%).

Equilibrium exdsts ifand oy ifH tpes preerto igectl types, sothat

>4
TR
where
Uh:%’*]?_f D AN D WD) TF
whidh requirss that

@ > @2 = Lidi >k

AONGs i>Dill 1xC i DK S
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6 iventheeequilibrig N ®adN ©: ®© are noveqected o evole accoding to
N @&+ 1D=N OO i ")+ 0 C i "O¥O+1 i® i F .

N @+ 1)@+ D=NO:ORC i@+ 1 i®i I .~
In this Gee the statiaary sate is as Olbns.

. ad” = Mo+ 102 i M
@+ 208 i®D @+  §20R7C il
where ~ is the exogenaus propation of spesH  foning into the market at any pericd
and Z-is his endogenaus valLe.

Stradtiovward algdra shons thata solution -2 [0 ;1 Jalhways edsts ad is unigue.
Furthbarmare if < 05 ten?2[7 ;0 5; whikif > 05 ten?2[05;7].

T here are parameter\ales Where both steedy: state eopi ibria edst

=

@

Theorem 1 (B urdettCoks): hoth a SCE and an EE exdstifand anly if( < ~ < ( 5,
ad

0o [ ik _ Lidixk -
A iFCT Did i 2O PO i>Dill i2C i D]

were2()> .

®

P roof See B urdettand Coks (1997) =

ITtheprpatar ot (hidh t/e) agats goes beyad( 5, the Bobarmarketbeoomes
segmated sinae the qotimal stralegy TorH s o riellse o sigh aatractwithl agit
T hen, the prdosbi ity of ..nding a partner dearessss Tarboth tpes ofagaits. | everthe
ks therseinuempbymentduration e ectsl. mare thent . In &t the situation oft
tpes worsas both because ofthe smallerprdosbi ity to matdh samebody and the loner
kel oFfhuman cepital of tha r potatial partrer:

4 Seardh Equiibrium with Temporaxy |l atdhing

41 Tempoaxy!l atdhingwithoutD elby Cast

W e..rst daracterize the eguilibria when the egant;, after the tamporary enpbymeantt;,
ames badk 1o the market immediaiely withaut waiting (that is, in the absaxae ofa
deby axt).



W ith the additicnal strategy ’gdng into the tempoary enployment”’, the set of
passibE e ibriais enlrged moreoer; whiEinthepravias ssctionthel  agaits aocapt
passively the dxace oftrel agats, herg an the aorary; they can reectstrateg Gallly.

A sinthe previass sectian there are tho types ofequ ibrig dnaracterized by whether
H tpes aewilingowakwthl types (SCE) arare notwiling todoso (EE).

W e nowabo hae to dekifitis the cee that thel  agatalnays prefers 1 rIgect
another. tpeinthescardmarket, with thehgpeofmestingant tpeinthe tempaary
market

D e.niion3 W e de.rne Tenpoaary U nskilied Equilibria(T U E) as the equilibrium in
which bwskill types match exdLsively in the tenpoary market

W ithin eech diss of passibke equiibriawe hae to asider the passibi ity Tor the
ages o g o the tempaary agcaey (Th ) ifthey do nobtmatdh in the seewd market

W e thus have the Tolloning passible equ ibria

SCE

1)L andi goothe Eempoary agacy (Th );

2)L gswoOteTh (Noth);

ADH gsoteTh (notl);

4 ndoady gess o the Th ;

EE

1Ll andH gpotothe tEmpaoary agaoy,
2)L gsoOteTh (Noth);

ADH geswoteTh (Notl);

4 ndoady gess o the Th ;

TUE

DH gestoteTh ;

2)H dosnotgtoteTh .

T heoram 2 In a Hor marketwth a simulteneous presence of a seardh marketand a
tEmporary, only tno tpes of e ibrium edst EE-2 edsin ¢ _ ¢ 7, andTU E1 exdst
i ¢ _¢yadt -¢35wvee

=t 1= [1(1(;?@;2&%)
i Q+al

=2¢ 5= @i i X)@Y%+ B2 &I OEEXAi®)j 1+ 9@ j x+ XjOX)]
2 — A+ O(ilt ek j0@)+ ) ELR(+ OF)

2 5= xLSyriSr i) y jphc=+( j )andxis te epaed \ale in te
Emporary enpbyment



P roof See teh ppandix2

For these equilibria we can calubte the Steedy Stake vale of the unempbyed
(\ecandes) ad ofthe unemplbyed (Wecandes) thathave tpe >4 -

T he Bllbning aaditias darackerize the Steedy State equilibriaT U E1 and EE2,
wvhereN"is the S teedy S tate valLe of the unemployed (Vecandies) and 2-the S teedy S tale
prapartian oftheH  tpes ofthis valle.

; AR+~ + !
Nj-‘rUE”:Wa’ﬁ TUEjl — oL+ + ! ©
. A+
Negq = = S ') ©)

ad 0 =
CiD T j2anr e RO T ier 0+

Stradtiovnard algdra shons that a solution Zrye;1 ad Zeg;; 2 [0;1 Jalhays
edsts and is unigue Turthermare 8, ryg;1 20 JadPeg;: 2511

P rgpositian 3 I > | 5, te situatian ofloth tpes ofagess is improved in e macel
wh TA wtautcely ast (makl 1), when ampared © te maklwthoutTA (mackel
D

Inmadel 1], theH tpeanas reliess ttel tpe oreary "0 n the atiary, in
macel |, el agatrelss al spealyif” > (5. Henel tpesacewae o Or
"< ((5adindeeatir” > (5.

Inany cee the rumberohnwatker (e@npbyers) loddkngtara jdo (Wwarker) willbe bner:
both steedy state eqpi ibria (ecuatias (6 and (7)) ofmadel 11 will led toasmallerN™
(Ess unemplyednecandes), than in the BE (equatian (4)) ofmacel 12. T hereforg the
situatian ofboth tpes ofagats is alnays improved.

42 Tempoaxyll atdingwithD elby Cost

T heaam 5 shons s that the introductian of the passibi ity © Tom tempaary Boar
reltias culd have pasitive e ects in the Bbormarketbecause unempbymattis bner:
I evarttelss, this improed situatian is elated uni bferally fran the mare gual.ed
agats, wWho dnance thar strateges in that they relise systematically 1o sign a aotract
with the Ess endoned agats. T his aomes abaut or the hypothesis that ance the tam-

paary matdhing is dissohed the agats can fom another (tanpaary or ) matdh
withautdelby. W hy shauld askillied egantacoptan uskilied ae for e ifhe eanwvat

2\ otice thatif” > 05 (madel 1) anly EE holks. See T hearem 3 formare detaib.
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Tormesting a preferrad agaitand in the meantime, try the eEmpaary marketwhere he
hes a strictly pasitive prdoebi ity ofbeing matdhed 1 a skilied individual?

In this sectian, we maintain the hypothesis that it the agatdoss nobtmatdh in the

seardh market he can go o the EEmpoary market B utnowvifhe matdies in the Th
he hes O pay aastofdely. after the tEEmpaary matdhing the agenthes tovwatfor
ae periad autofthe market before seerding acain.
T heoram 4 in a Hiormarketwth asimulenaous presence ofaseardﬁamlahnmrary
marietwth de@cnst SCE1l edstifand oy ift - ¢ T adt - ¢ ;5 EEL o
¢ ¢t -t 3Fandt -¢ FEE2ie ¢ _¢ S TUEL 0t _¢ Fadt -¢37
ad¢ _¢ S W |t1

= ?J:(lié)ix(lié)

ALiSDH+20&
= @ _ [ @ §0R)[0x+ Li0)j é)x]@[l.(l.@)é]
2 OLi Qi®)Ck
= = —x1igi®&di X)
3 oy}
= == dio
4 dicload)

2¢;”:%.Wh&mc +( i ) ad xis te epected \ale in te

Empoary enpbyment

P roof Ses A ppendix3
T he Tollbning aanditias daradterize the Steedy State equilibiaSCE 1, EE1, EE2

adTU E1:
Vg ej1=.=@Q+ + '+ Dad = ®)
£ _— 5 -3 =
= . ad” AR+ T+ T+ e i
FEI T L Ty T3 e i D Rl e+ T+ T+ T3520mC i
®
. =+
NEE; = iz — ad gg = ]2_@)—2_ 2q
CiD T e e i) T i0r+0+
10)
Aome 4 203
NlTUEi1:®%2+_:L—2+—3aﬂ’TUEi1: oM+ + 1+ 3 an

SMW@@MMaMm%Eil,%Eil, %EEiZ a’d%TUEil 2
[0 ;1 Jabnays exists ad is unigue Tareedh equi ibria. Furthermare
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28, Peeqp: 2 1 JadPrye;1 20573
2if < 05 tenfee;1 2[ 0 STWHEBIF > 05, Bee.q 2[05;7]

Ifwe adderaastin theTA (madel 111), the situatian beaomes mare aamplexin
thatwe naw hae mare equlibria that are passibe. | o ifan aget deddes o enter
the Empaary market, he hes o pay a ast (delbby ast).

T he paitnve ecectofFthe TA ianmair’su”d‘er‘gad indeed, in mackel 111, EE2
adTUEL wll Bed t)asmalber(Ess uaempbyednecandess), then the respective
aes anaegng fran the madel 11 (cir: (10) with (7) ad (11) with (6).

I asoer; el agat canot Ully eplat the improad situation in the market;
becaLse of the acst foraiering the tempaary market antl agatacopts al aeif?-
ad¢ aresutdadaitly b

5 Canmparatie Statics

In the Tomer sectias we have daracterized the equilibria of three moadek. 1N eedh
madkel the marketis aampacsad ofether ae artho gaups, depading an the e¢ dency
ofthe matdhingproasss (@), the pragpartion ofgual...ed agants () and the degree ofhet

aaaty ofthe papulatiaon (¢ ). T his sectian will analyze the impactof the variatias
ofthese tarms an umempbymeantand an the ssgmattation degree.

51 SeadhECdAdaxy

A acamman viewabautunempbymeantis thatan inaresse in the et aency ofthe matding
proasss hes alnays a pasitive impactan unemployment\?; where N denotes the Steedy
State numbear ofwarkers (empbyers) searching Tor an enpbymait (Waker). || adel |,
withautTA , suggests thata rise in e¢ dency matding ®, may have adverse ez ects an
urempbymant, because itmad..es matching strateges. T herefoe anise in® an hae
atherapaitive aranegative e ectan the rate ofunemploymant
In the SCE case N (see equation (2)) dearessss with @:
ot _ i
@ e+ )
In the EE ase N (see equatian (4)) albbo dearesses with ©

N _ L RACi®il]
@ [+ j20°¢ i ™Dl
T heintexrestingpantis whathgppears ifwe pass fran an eou ibrium totreother: W e
know thatt the Ebormarketwill be divided (segrecaiied) in tho ssgnaits when® > @3

<0

<0
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(see aadiian (3)) and will stay uni...ed (nan segrecaied) 110 < @ o (see aonditian (1)).
A ninaeese in® oer®g ad 8y g inaeesss the wilingess of thel  agats 1 matdh
betnsen them segrecating thel tpes. Cleardy, N in EE is biggerthen N* in SCE (see
adtias (4) ad (2))°. H encs we may have an inaesse in @ Olloned by an inaresse
in Steedy State unempbymatt

IfwneintodueaantalizedTh |, withautdely ast(maodel 1), the situation diangss.
A ninaees=in® hes apasitive e ectan unempbymeantboth in EE2 (see eguatian (7))
adinTU E1 (see equatiaon (6):

O = g imitk o
BvEn g By (ime

I areover; this inaeese in the e¢ dency of the matdhing procsss tencks 1o deaeese
the aiticaal bel ofheterageaty ¢ T beyod whidh aEE 2 edsts

@5
@

Itis essy O showv that; if  is anall enauch NlTUEil (6 is alnays geater then
NlEEiz ). U nempbymaitwill be bnerin the EE2 (7) with respect©TU E1 (§.

In the seardh market; the matching strateges of the skillied aganits will not dhange
depading an ®@:  this market will be alnays ssgnatied. Insteed  the strateges willl
depand an® in the tempaary market the ski llied egaits have todadde vwnether toater
arnotintothis market (the ks sk llied agats alnays aiey). [ Tihey dosg unemplboymeantc
wi ll be higher because of the greatier instzbi ity of the market. T he reesm is thatt. >ed
duration antracts are tanpoary by nature so thar Fetime is mudh shorter then that
oftre mguler; bgteMm aes.

T he dir erencss betineen the o equilibria is not so impartait W e éan just pass
fran an econany (EE2) where the situation of the kess skillied aganits is worse because
they can notmesthidherski lied aganits (indeed the mare skillied agants do notentterthe
tEmpaary market) than eanany (T U E1) whare the situation of the kss ski lied egaits
is improed (both the mare and the Ess skillied egaits enter-the tempaary market) but
the unemploymattis bner:

W ithadeby astintheTd (madellll), thesituatian becomes mare aamplkexbecase
Tureguiibriaarepasibe. W e anessl ly shovthatan inaeese in® hes alnays apasitive
& ectan each steedy state unemplbyment? as log as itdoes not foree the dnange fiam

3See aboR iaux (199 5) Torgeneral resullts in the basic madel without temporary market

N- _ N _ N _ N _ R
“0rven Oeesz OVeem O¥scen < g, seeequations (11), (10), @) and @).

; ¢
=i2c" ¢ @<
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ae tpe ofequi ibrium to another. 1 Fthis hgppens we aud pass fran an equiibrium
where the steedy statle unemplbyment is v (ke the SCE:1) 1o an equilibrium with
hidhuempbymait(likeTU E1). W ean essily vaify essily et it is smallenauch
TUEjl1~ le'inz > le_in1> SEjl-

A better e¢ dency in the maitdhing keds the mare skilliEd o rgject the s skillied
agts in the seardh market®, and 1 notenterthe teEmpoarary market®.

T he kss skilled agats respad by making matdhes amag themsebhes’ but they
antinue o stay in the EEnpaary marketwith the hgpe ofmestingamare sk lled egaic
8

52 P rmgportion of BEducated

Forsane econanmists, the answer 1o the depressian in the Bbarmartetis toinaesse the
prapartian ofeducated pep ke

A swe pdanted autin T heoram 1, if”, the progpartion of hidhskill () agents who
enterthe marketateadh pericd goss beyad( 5, the markethbeaomes ssgnatied sincee the
gotimalstrategy Torthel agais is tosegregaie fran the restoftheeconany. A ninaesse
of ", ifthis aitic vale is attained hes a necative e ect an unanploymat 0 n the
antrary, ifwe donotgobeyad this vale this inaesse has noer ectan unemplbymantc
(s equatian (2)).

I isalkeedy biggertten( 5, aninaeesein ™ (and soin) hes apasitive e ect(see
equatian (4)):

@F: 20, i2®D
@* [+ §202Q il
ITfwetum O themadelwthTh | the dangein this propartion an have some er ects
a unemplbymeant

A ninaessein the progportion ofthe educated % hes the sameer ectas the inaessing
in the seardh et dency, ®, as Taras switdhing betinean types ofepi ibrium itaoncemed

0

=Zin the model with TA  but withaut delbay ast (madkel 1), it induas a deaesse

in the aitical bel of heterogeaty ¢ 7 beyad whidh a EE2 edsts %f =
i20aliy .-
[LiéreaQ+ of ’

==Y = =1 £ jo]
B pEUigk<tadiz= 21LidUi®) 1i &+ 20+ @A)+ (LjOY <0
(in e SCE1).
6@%;: ildl j 9% < 0 (intheEE2).
T80 - &+ O i B > 0 (intheEEL).

e@g%_ 19 & - 2 :
e = 1+ ol i F+ WY <0 (inteTU EL).
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=in the model with a delby ast (macel 1) itimplies the sane gualitative results
o thevarias aftial bek ofheteroopaty,

H onever;, unlike dange in ®, rises #-may have ambiguas erects an the rake of
uempbymant in eech type of equiibrium. In the SCE1 this variatiaon hes no er ect
(equatian (8)). Inthe EE-1 e (equatian (), ad inthe T U E1 cee (both in madel 11
andinmodel 111, sseequatias(6 and (11)) the e ectis alnays pasitive. Finally in EE:-2
thee ectis pasitiveic - 25 = CHD inmodelIl, andio - - 75, = 129 i

mocel 111 (equatias (7) and (10)).

53 D egee ofH eterxapety

W e are now interested In the impact of a dange in ¢, whare the parameter whidh
messures the dir erence in human Gpitalendonmeanttbetinean high ski llsd and bwwski lied
agets. Ineedhmadel this hes noimplicatias forthe S teedy S tate unemploymentunder
each tpe of e ibrium. T here Gan be sane er ect; in the ine with what heppears ifwne
vary ® and % anly ifwe pass fran an equiibrium to anotherae.

Inmacdell, the impactofan inaeese in inequality dearly gppears fran equatias (1)
ad (3

@y's _ i2¢ i O* < g
@ ~dicit+a +2% )

@0s _ i2¢io
@ae aC jcid +c )

T hatis Torgven cand %, an inaeese in the bwel of heteragpaty tads o redue
the aitical Bel® | o, undernahidh the Bbarmarketdoes notsegrecale ad® g, beyad
whidh the Bbormarketsagegaies. Sincel agants beaome ss desiderabe then potential
patnars a mae unequal distribution of human Gpital in the ppulAtion rasss the
wilingness ofthe good agais 1o sagecaie.

Inmadel 11, the agaits strateges wi ll dhange with the attical vales ofthe degree of
heteragpaity ¢ T ¢ Fand¢ § . W e have thiee passibke situatias:

2ift > ¢ 7adt < ¢ 7 (at > ¢ 3) oy the EE2 edsts;
2ift < ¢3¢t >¢ ) adt < ¢ S;alyteTUEL edsts;
2ift >¢ 3¢ >¢ 7 adt < ¢ 5 bohteEE2 axdTUEL edst

T hese valbes are been de..ned in the section 4.1.
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Aningeeseint oert 1) .5 augnatts the wilingness of the mare skilled ags 1©
match betineen them, ywhidh causes the segrecatian of the Iss skillied aganits notanly in
the seerdh marketbutaboin the tempaary ae since ski lied individualk wi ll then refise
1O ater the |tler: Caseguently the wilingess of the kss skilied O maitdh betineen
them will be higer:

In macel 111, the impact of an inaeese in ineguality gopears fian Thearam 4. It
is notessy 1O analyze itbhacause thare are 1o mudh artial vales. || aeoer itssans
dearthataninaesseint oert 10 augnatts the wilingess of the mare skilled to be
mare selbctive Casaquently the aoditias 1o the ccurene of SCE- 1 are Ess essily
satis.ed ad EE2 and TU E1 ae mae essily satis..ed.

Inaddiion aninaeeseint oert | augneats thewilingess of the bwvskilid ©©
matd, even iftempaaily, with the mae gual..ed egaits the TU E1 aooures under
biggerand the EE-1 undersmaller rangss of parametervales .

6 Cadsias

T he dgpressian in the Bbar marketin the develgpad auntries is eplinad by the Bct
that there are 1o many uski lied workers and o Ess sk lied workers for the exdsting
tednology atthe time. T osdle this disequi ibrium the el ofeducatiaon shauld beaug
meanted. 1hne inaresse Ut dently the educatian ofthe papulatian, the urski lied workers
aould be emplbyad becaLse they can Ele adhantege ofthe deaesssing aampetitian in the
marketwhare they scardh. | evertheless, as the .. istmadel sugests, the hidherprapor
tion ofski Iied workers caan leed them 1o rigject the unski lied workers bacause they prefer
1o Trm more hanagenaus productive unities.

T he introduction of a EeEmpaary market hes the e ect of redudng the key impor
tance ofthe seardh e daoy and the propartian ofeducaied Torthe determinatian of the
eoui ibrium. Il asoer; ifan the ae hand itauld hae a pasitive impactan unemplboy
meant, an the otherhand itimplies Ess goportunities Tor ss skilled agaits. T he atier
G jJustry O stay as kg as passibke in the tEempaary marketin the hape offoming
atanpoay matdh with a high skilled aganit

T his poicy aauld Ibose its pasitive impactan unemplbymentti fadditianal gpprapriate
pdides were notcarried aut T he passibi ity offiree etry in this market could produce
geat instabi ity in the Bbormartket, because of the tampaary nature of these kinds of
antrects. [fwe introduce an elry ast;, e éan ke the pasitive er ects of this policy
and pep ke will ater this market anly it they really nesd.

I asower; the bestway toimproe bwsk liEd agaits” welkre as SaneP aul (8 2) ad
R iaux (9 5) sugoest, is not necsssari ly 1o gve a fraction of them education and dnange
thanm inbhidhskiied itan even ked toapervarse e ectitthis inaeese in the number

10T he aitical valles have been de.ned in the sectian 4.2.
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off agats is sud dat o encourace them o sagecaie. A betier way o improe the
situation of the poorwaud be to gve alll of them a higher guality educatiat as human
piral heteragmeaty deaessss H agants Wil be mare wiling 1 acopt s educated
agets &s partners.

T his policy shauld alnays be acoompanied by a tenpaary marketregulation toaxad
that the improemait of guality education Isss its pasitive e ect

17



A ppadiX 1. r roofof T heorem 2

W e esteblish T heoram 5 by asaries of Emmeas.
L emmal T he nly adidate equilibiaare SCE 1, EE1, EE2 adTUEL.

W e an edcke all other equi ibria an.guratias. SCE2 ad SCE 3 are exduded
because with the assumptian that a high tpe worker will acopt the bwgpe in the
search market (SCE) ad that the uti ity tobe umatdhed is zarg al tpewillalnays
prefer 1o go o the tEEmpaary market ifhe does notmatch in the seardh market SCE:-2
doss notedst W e an use the sane aagumattforthel typein SCE3.

EE3 is edudad because with the assumptian that the teEmpaary agancy matdes
theagets atrandam, ifttel tpesareintismarket al aganbwi llaterthe empaary
marketta the EE 3 neveredst

TUE2 isedudd because ifthel tpedosnotgpotheTh , el agaits will
agxpteadh otherin aatactin the s;erd market e T U E2 neveredst

Finally we aan restrict the passibke enui ibria by eliminating the SCE-4 and EE4
becaLse they are daminated respectively by SCE 1, Tor both types of agaits, ad by
EE2 forl tpes agaits.

SCE:1 is preferred ©SCE4 ifad oy if

Uy CCELY Ui GCEDQO) € i@ + € i) 12

vherel i GCE 1)= e @idl y, GCE D= s iia L(:gi al adc=+¢ i ).
EE2 is preferred OEE4 by el tpes ifad mi{n

£ O
UWWEED _UIEED, C il id+0lC iee)l i®0C iPee; .0
a3

where 2eg;; ad Zeg;4 are the Steedy State proparian ofH - agcats respectinely in
_ o@imxt xilli®imIlid) _ ®i%)
EE2 ad EE_4 Ui(EE2)= '(1i)é)'{1)i('é('1i®('1i%))]' , UI(EED—= (1iC){1iCé1i(;)(zli%))]
adc=x( § )
T he aonditias (12) ad (13) are alnays satis..ed because the term an the Efthard
sice is alnays paitive

W e nowampute the equilibrium utility. L etus de.nelyq, Uy,, Upg Uy, TortheH
tpe adU), Uy Trttel tpe

11T he Steady State propartion of agents, #, are exactly the same in the SCE-1and SCE-4.
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— OFxn+ @i%xi] QLi®)x+ g

UnO TH) Uni = @ialtiedion * [Liédio)
_ oY i ®1/4)x(L+ é)
Un(o>q, T4 ) Un: = @iemieqiomlt Hiedion]

— Ol @i X
Un0s moTH) | Uns =g gmidina
Un(M0>4, nOTA ) | Uni = s onts el jom]

— O@ivxa+ @i+ 0 S
U4, TA) Ur= zlic;[li(1i®+®%)é]

Ui, TH) [ Ue=g;8

where Xis theepectedvale in theTA adc==( § )
Lemma?2 SCE1 ( andH g DO teTh ) naeredss.

TheutiityofalH tpeinteSCEL isUy, wherex=[Vn¢ + ( i %41

In computing the utiiity of the agants we aosider the passibi ity of gding © the
tEmpaary agaoy. A fer the matdhing in the seard market the proportion of egats
umatdhed in SCE will be undhanged.

T his is an eguiibrium ifand anly ifno passibke deviatian fron the equilibrium is
pro.tebke. This coditian reguires that Uy, is bigger then the olloning utilities of
deviating Up; ;Un3:Uns .

ITfwne bdk justat the .. st of these three aodiias, we ..

Uni> Uy OO ®%[C i%2C4 i>6DP 0

T his aditian is never tite.
Lemma3 EE1 ( andH oo DO teTh ) neeredst.

Equiibrium requiressH o refise osigraatracetwithl, aadd og o theTh , ad
L e aaeptanctherl tpein the scard market

T his is never an egui ibrium because the unempbyad L prefrs to deviate from the
eoui ibrium by reisingthel vecandes in adertogodirectly totheTA . T heequilibrium
edssifad awyif

Ur>Ue O O[C i iX)i2684]. 0

whae _ @AimAi o+ 0m)X+ 2@ i 0%)X . ..
x= 1'i®+2®%i'2®%z' LT his adition is nrevertie

Lemmad4 EE2 ( o OTA,H mergooteTA)edssin ¢t > ¢ T, weret 7=

dicrocw)
LicteaQ+ 9l
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E(]JIIb"LI’T’I adtiasaeUp, > UyziUniUns -

W ea@andamastrateessily thatl ) isalvhays biggerthenU ;. IntctUy; _Upr OO
20°¢¢ ( §A_ 0. Soweaneliminate the seaond aondition. T he newaondiianwill
be Uns > UpasUn;.

2T he..stadtais

o iC
S T =
=2the seaod aaditian is
i ¢
Y jd+ecn

Uns > U, O ¢ ¢ T= 19

[l iéd+ecaQ+ ol
where X = .

W eanshavttatt = - ¢ 7. S wecneliminatet °. W ethus have toaosiderjust
the ssoond aondiion.

Lemmab TUEl edskic ¢ > ¢ adt > ¢ 5where

¢ 2= Qi Q@ ix)@%+ B2+ @EUXALi®)j (1+ O j x+ XjOX)] and o__ XAjE)0dle+ axjl)
2 A+ (i l+ @ % i0cs)+ 2 &L (l+ ®%) 3~ 0 -

W e have an equilibrium ifand only ift  relless tosigh aaractwithl and wishes
oo teTh, adifad oy ifanl tpe doss notacoptaotherl tpein the
seardh market

T he utiity ofH is Uy;, with x = [Xh(li@()l%i)g;;‘)'(“%)]. W e hae an egilibrium i
Uns > Un1, Ung Uns.

2T he..stadtais
Up, > Unt O € i i EX6 i)+ 208¢ % _ 0 5)
2T hessaaod aditianis

U >Ups O ¢ _ ¢y

o_ iix)@%+ 02 )+ 0 Ex1i®)j (1+ Q@ jx+ &xi® )]
Vheret ;= e S T+ @ 716 Gy 1 & (T 67 ' -

2T he thid aditianis
U >Upe O ¢ _¢ 3

where ¢ gz x(Lj E) O0er xjl)

®cx
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Fortel tpewehaeanegilibrium io:

Ue U1 O O[C i D& i)t 2chq]. 0 ae
T he aonditias (15) and (16 are alnays triue Torany paraneters \vale
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A WXZ proofof theoram 4
W e esteblish T heoram 7 by a series of Bnmas.

L emmal T he nly adidate equilibiaare SCE 1, EE1, EE2 adTUEL.

W e an edude all otherequi ibriaan.guratias. SCE2, SCE3 EE3adTU E2
are ecudd Torthe same argumants &s in the praviass maodel (seeh ppadix 2, L emma
1).

I asower; SCE4 ad EE 4 are exdudad because they are alnays dominatied respec
tely by SCE1, Tarboth tpes ofFagaits and by EE2 Torl  tfes agats.

SCE1 is preferred OSCE4 ifad oy if

Uy GCED Uy GCEDQO € idX id [P+ € i) (AN

P+ il éQ

i®)] O+ @il .
@iomicaioyy U GCE4) = dPnrditxal oy ¢ =

where Uy GCEL) = dioliCia)d

€ i ).
EE2 is prefened ©OEE4 ifad ol if

£ O
CiodidX i®) ®@ee;: iCPeEir) 0
liod i®C i%ee; M i€ i®C i Zeen D™
(18)

whereZeg;; ad ;4 (theSteedy State prgpartian off  agais respectinely in EE2 N
. _Oi%kee > XilLiOUikee; )ILi &)
erlEE 9 aveck neciom e aticrs (9 & 10), U EE )= "CEEGEHEd e
— i 4 )X1 -
VIEED= gt aie G ires, -
T he coditian (18) is alnays e o

@eei iCPee). 0C i) i2¢ i+ Cié¢+CidDC+ PO
@)

UWEED . ULIEEDO

the aaditias (17) and (19) are alnays e

W e nowampute the equiibrium utility. L etus de.nelyp1, Upg, Upg Upy TortheH
tpe adU), Uy Torttel tpe

127 he Steedy State propartian of agaits |, %, are exactly the same in the SCE-1 and SCE-4.
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— OFxn+ @i %)xil QLi®)x+ g

UnGa. Th) Uni = GiamiSdion T 1idaio)
0% aiesx(@+ &)
Un(o>q, T4 ) Un: = Gromieqom) T Liddien

UnhGg nOTA) | Upg=olxa+rditral

(Aj C){1|(1|®)d
Up (no>q, NoTh ) Uh4_m
Ui TH) Uy =20 e B0 S
U0 TH) | U =209

where Xis theepectedvale intheTA adc==( § )

Lemma?2 SCE1 ( adH gooteTh ) edssifandonlyift -¢ Padt -¢ 5

wm_ LidixAid) _Didionfex Aio)di é)x]@[l.(l.@)é]
vheret =75 5a ande [ olLi i )P

TheutiityofalH tpeinteSCEL isUy;wherex=["¢ + ( i 4]

SCE:1 is an equiibrium ifnane pcssible deviation from the egui ibrium is pro. tebke
T his aandition reguires thatU ; > Up; ;UpsiUng - T he lovype hes nointerestiodeviate
fion the egui ibrium.

2the .. stadtar

w_CidDix i)
Upt U O ¢ -¢ = Qlicg)l+ 2®é5%_
=2the seaod aditiat
Unt = Upa O %€ i®E€CilI + .0 (20)
=2the third aditar

Upt - Une O

£ o} £ o}
liod i®™Mex+ € i®) idX i® !l i ie)
Ol 1 i)

T he aditian (20) is alhays trte Trevary parameers’ vale

¢ -t =
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Lemma3 EEl ( adH gpooteTh)edssin ¢ _ ¢t ™3 ad¢ - ¢ 5 ad
oo m__ x(LiQi®&j wm_ raedix
¢t -¢ Pwheret F=2A0ISL0 gy moLreCiXlr O

T he equiibrium edstifand only ifi  refisss O sigh aaoractwithl and wishes o
goboteTl , adifad ol ifanl type acapts ancotherl in the seerd market
Theutifty off agantis Uy, , where x= (i SR /G iehox,

W e hae an eguilibrium ifand oy ifUy; _ Up1:UnsiUne. W e knowvby Ll enma?
thatly; is alnays biggertten U 3 Torevery < Sowe can eliminate the second aondition.
T henawvadtarwillbe Up; > Up1Unhs -

2the .. stadtar
Uy Ui OO ¢ ¢ T

=2the seood aditian

U Ui O ¢ -t 2= iC)(;gfm i

Thel e hes justae pcssibke deviatiatr he éan relise anotherl typeand goin
teTh :

w l+tceté g+ C
Ui_le Ot -t = 1+C:L)((§ 2

Lemmad4 EE2 ( go©OTA ,H NneergTh)edssort _ ¢ - wharet [~ =
dio
TG0 "
TheutilftyofH INEE2isUy,.
Equilibrium requires Uy, > Upg;UppiUnr, Wherex=>q.

- iC
Uhs > UpasUpssUnp O ¢ -0y zlii%}

Lemmas5 TUEledskio ¢ _¢ 5 ¢ -¢ Fadt -¢ 4

W e have an equilibrium ifand only ift  relless tosignh aaractwithl and wishes
ogboteTh , adifadalyifanl pe refisss anotherl 1ypein1hesachlmaﬂet¢

Theutiityofl agatinTuel isUy,, wWithx=[> ( i @2+ x( i D1 0% ]
W eknowvbyl enma? thatl j,; isalnays biggerthenU | 3 Tarevery < Sowe aneliminate
the saoond aandition. T he equi ibrium acoditianis Up; > UpgiUng -

137 hevalle of ¢ 77 is de.ned inl enma?.
1T hevabies ¢ = ¢ S and ¢ 7 arede.ned inl enma2, the..istaeandinl enma3 the thoothers.
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2the .. rstadtiar

U Unn O ¢ ¢
=the secod aandiian

U U O ¢ -t 37

Thel tpe hes just ae pcssibe deviatiar he can acopts anotherl e in the
search market. Equi ibrium exdstio:

Ue U1 O ¢ 8y
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