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A bstract

T heobjectiveofthispaperistomodelexplicitlythepossibilitytoformtemporary
matchinginamodeloftwo-sidedsearch. T heagents(workersandemployers)di¤er
intheirhumanqualityendowment. Inasearchequilibriumagentsformsubintervals
andareonlymatchedtoagentswithintheirclass. T heintroductionofatemporary
marketcanhaveapositive impactonunemployment, butitmayhaveanegative
impactonlow-skilledagents’utility. W henadelaycostis introduced, thisnegative
impactcanbereducedespeciallyifaneducationpolicyis implementedtodecrease
theheterogeneityofthehumancapital.
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1 Introduction
T heshareoftemporaryworkintotalemploymenthasbeenincreasinginEuropeinrecent
years. A s CahucandPostel-V inay(19 9 9 ) pointout, attheendoftheseventies, labor
marketregulationsrestrictedtemporaryjobsweredestinedtospeci…ctasks, character-
izedbylargevariationsinproductivity. T hoseregulationshavechangedsomewhatsince
theeighties, anditisnowpossibleinanumberofEuropeancountriestohireworkerson
atemporarybasisevenforjobswhicharenotsubjecttosuchvariationsinproductivity.

W hilein19 83only4% oftheemployeesintheECheldtemporaryjobs, in19 9 1 this
…gurehadroseto10% did(seeTable1).

Country Share(% ) Country Share(% )
B elgium 5.1 G ermany 10.5
U K 5.4 France 11
Italy 7 .5 Portugal 11
Ireland 9 D enmark 11.5
N etherlands 10 Finland 13
G reece 10.5 Spain 33

Table1: Shareoftemporaryjobs intotalemployment(source: O ECD (19 96), quotedinCahuc
andPostel-V inay(19 9 9 ))

U singapanelofSpanish…rms, B entolilaandD olado(19 9 4)andB entolilaandSaint-
Paul(19 9 2 ) showthatthe introductionof…xed-durationcontracts is equivalenttoa
reductionin…ringcostandthatits impactonunemploymentisambiguous.

W asmer(19 9 9 ), Cahucand Postel-V inay (19 9 9 ), in a theoreticalmodel, have in-
troducedtemporaryjob inmatchingmodels. T heformer, in amodelwithexogenous
jobdestruction, shows thatintheperiods oflowgrowththe…rmsaremorewillingto
makeuseoftemporarycontracts, which is favorabletoemployment. T helatter, in a
modelwithendogenous job destruction, showthatthecombinationoftemporaryjobs
and…ringrestrictionmaybebothine¢cientintermsofaggregatewelfareandaninade-
quateweaponto…ghtunemployment. T hisresultcomesfrom thefactthattheshareof
temporaryjobstransformedintopermanentjobs isdecreasinginthelevelofthe…ring
cost.

T heobjectiveofthis paperis tomodelexplicitlythepossibilitytoform temporary
matchingin amodeloftwo-sided search. W eusethis modeltostudythe impactof
laborforceheterogeneity, education, andthee¢ciencyon thesearch process onboth
theunemploymentandtheformationofthematchingequilibria. W eimposeconditions
thatguaranteetheexistenceofaSteadyStateequilibrium andthencharacterizeit.

In labor, marriage, andrelatedmarkets, thecentralproblem is thecreationofco-
operatingcoalitionscomposedoftwoormoreagentsofdi¤erenttypes, e.g., workerand
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employer, manandwoman, etc. Inthelabormarketcase, acooperatingcoalition is a
producingunitcomposedofajob-workermatch. T hejob-workermatchisformedwhen
anunemployedworkerandavacancymeet, andtheyagreetosignacontract.

T hereis agrowingliteratureexaminingnon-cooperativematchingmodels inwhich
populationsofheterogeneousagentsarematched. T hematchingliteraturefocusesonthe
ways inwhichthesearchstrategiesofagents in‡uenceoutcomes forallagents. R ecent
contributions tothis literatureare B loch and R yder(2000), M acN amaraandCollins
(19 9 0), M organ(19 9 4), B urdettandColes(19 9 7 ) andSmith(19 9 5).

In the formerthreearticles thematchingproblem is simpli…ed by assumingthat
anypairwholeaves themarketis immediatelyreplacedbyclones. IntheBurdettand
Coles’model, on the contrary, there is an exogenous in‡owofnewsingles intothe
market. Clearly, theSteadyStateEquilibrium requiresthatthedistributionoftypesof
thosewhoexitequalsthein‡owdistribution1. T hisextensionis importantbecausenot
onlyitbestcapturethecharacteristics ofthelabormarketbut, moreoveritallowsthe
matchingdecisions toin‡uencetheSteadyStatedistributions oftypes in themarket.
T hisextensionis importantbecausenotonlyitcapturesthecharacteristicsofthelabor
marketin themostappropriatemanner, butalsoitallows thematchingdecisions to
in‡uencetheSteadyStatedistributionsoftypes inthemarket.

B urdettandColesprovideaproofforthecasewheremultipleclassequilibriaarises
inamarriagemarketwithtwo-sidedheterogeneityandwithexogenous in‡owsofnew
agents, evenwhenthereareconstantreturnstomatching. T heequilibriumrequiresthat
allagents useutility-maximizingstrategies, giventhebehaviorofotheragents, where
astrategyis alistofpeopletowhom aparticularsinglewillproposeamatching. In
suchaframework, theoptimalstrategyforanagenti istoacceptallthepartnerswhose
humancapitalisaboveacriticallevelandtorejectalltheagentswhosehumancapital
is belowthis reservation level. In their…rstproposition BurdettandColes showthat
in equilibrium theparticipants partition themselves intondistinctclasses andthata
woman(employer) in classnwillonlyproposetomen (workers) whoareinthesame
classorhighern, andwillalwaysrejectamanfromalowerclass. M endothesame. In
equilibrium onlythemenandwomenfrom thesameclassmarry.

W econsideradiscreteversion ofBurdettandColes (19 9 7 ) andwe introducethe
possibilityofformingatemporarymatchthroughacentralizedtemporaryagency. T he
temporaryagencywillmatchtheagentsatrandom becausewesupposethatitcannot
distinguishtheagents’quality.

Employersandworkershavetwooptions: theycanlookforapartnerinthesearch
marketorlookforatemporarymatchthroughaspecializedagency(temporaryagency).

Formally, bothworkersandemployersarecharacterizedbyanindexofhumanquality.
W eanalyzethesimplecaseofabinomialdistributionofhumancapital.

1Smith(19 9 5) assumesanonsteadystatematchingdynamicsthroughthetime.
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Inthe…rstpartofthepaper, weintroducethebasicmodeloftwo-sidedsearch, where
agentsmeetrandomlyeveryperiodandsimultaneouslydecideateachmeetingwhether
tosignacontract. Searchcosts arecapturedbyadiscountfactor, whichcaptures the
agents’ impatiencetoform amatching. W ewillshowthatin thecaseofabinomial
distributionoftypestherearetwopossibleequilibria, andthattheseequilibriadepend
onthedegreeofhumancapitalheterogeneity, thesearche¢ciency, andtheproportion
ofeducated.

In the second partofthe paper, we introducethe possibility toform temporary
matching, throughacentralizedtemporaryagency. W eassumethatiftheagentsconsider
theagenttheymetinthesearchmarketnotacceptableoriftheydonotmeetanybody,
theycaneitherdecidetowaituntilthenextmatchingortomatchtemporarily, inthe
temporarymarket. W eimposethatthetemporarycontractlaststwoperiods. Firstof
all, wemakethehypothesis thattheagents canenterandexitthetemporarymarket
withoutdelay. T hen, weanalyzethecasewhereadelaycosttoenterthis marketis
introduced.

T his papershows thatthe introduction ofa temporary markethas the e¤ectof
reducingthekeyimportanceofthesearche¢ciencyandtheproportionofeducatedin
determiningoftheequilibrium. M oreover, ifontheonehand ithasapositiveimpact
onunemployment, ontheotherhanditimplieslessopportunitiesforlessskilledagents.
T hesecanjusttrytostayas longas possibleinthetemporarymarketinthehopeof
formingatemporarymatchwith ahigh-skilledagent. T hebestwaytoimprovelow-
skilledagents’welfareistogiveallofthemahigherqualityeducation: ashumancapital
heterogeneitydecreases, skilled-agentswillbemorewillingtoacceptless-educatedagents
aspartners. T hispolicyshouldalwaysbeaccompaniedbyatemporarymarketregulation
toavoidthattheimprovementofqualityeducationloses itspositivee¤ect.

T herestofthe paperis organized as follows: in thenextsectionwepresentthe
model. In section 3welookatamodelwithouttemporarymarket. In section 4we
introducethetemporarymarket. In section 5 wemakesomecomparativestatics and
Section6provides someconclusions.

2 TheM odel
2.1 W orkersandEmployers
T hemodelisadiscretetime, two-sidedsearchwithheterogeneousagents.

T heeconomyis composedoftwotypes ofagents: high-skill(H ) andlow-skill(L ).
H and L agentsareendowedwithhumancapitalxh =1 + ¢ andxl=1 ¡¢ where ¢
measures thedegreeofhumancapitalheterogeneityandsubscriptsdenotethetypeof
theagent.
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A llemployers (workers) haveidenticalpreferencesoverthesetoftheworkers (em-
ployers). T heutilityobtainedcorrespondstothehumancapitaloftheworker(employer)
matched.

uw(xl) = ue(xl)=xl
uw(xh) = ue(xh)=xh

2.2 M arket
L etussupposethatalargeandequalnumberofworkersandemployers islookingfora
partner. N (t)denotesthenumberofworkers(employers) onthemarketatperiodt.

T herearetwomarkets: asearchmarketandatemporarymarket. T heworkersand
theemployershavetwooptions: theycanlookforapartnerinthesearchmarketorlook
foratemporarymatchthroughaspecializedagency(temporaryagency). T hetemporary
agencymatchestheagentsatrandombecausewesupposethatitcannotdistinguishtheir
qualities. T imeisdiscreteandrunsas t=0 ;1 ;:::::;+1 . A tanydatet, theworkerand
theemployerarematchedaccordingtoasimplerandom matchingtechnology. A rrival
followsaPoissonprocess, where® isthearrivalrateofaworker(employer) facedbyan
employer(worker). A s® isassumedtobeindependentofthenumberofparticipantsto
thesearchmarket, thematchingfunctionexhibitsconstantreturns.

L et¯ > 0 denotetheprobabilitythatanyindividualdies inanintervaloftime. To
simplifytheturnoverdynamics, assumethatanagentneverreturnstothismarketonce
amatchhasbeenformed, includingthecasewhenthepartnerhasdied.

L et¸w = ¸e = ¸ denotethenumberofnewworkersandnewemployerswhoenter
themarketinanytimeinterval. W efurtherassumethatthedistributionoftypeswho
‡owinto themarketin any period is the same forworkers and foremployers; i.e.,
F w(¢)= F e(¢)= F (¢). Inparticular, wesupposethatthereis aconstantproportionof
H individuals ‡owingintothemarketatanyperiodandletthisproportionbedenoted
´w = ´e = ´ . FurthersupposethattheproportionofsinglesthathavetypeH attime
t is¼(t).

A llagents haveacommon intertemporaldiscountfactordenoted ± > 0 , andboth
workerandemployerobtainzeroutilitywhensingle. T hediscountfactorcaptures the
searchcost.

2.3 T iming
A teachmeetingin the searchmarkettheworkerandemployercanobservethetype
oftheotherone. Ifbothproposetosignacontract, theyform amatchandleavethe
market. O ntheotherhand, ifatleastoneofthetwoagentsdoesnotaccepttosignthe

4



0 0+Λt
t

1 2 3

Figure1:

contract, theyremaininthemarket. T heycanthendecideto…ndatemporarymatching
throughthetemporaryagencyorwaittohaveanewpossibilityofmatchinginthenext
period.

O uranalysis isbasedonthreemodels: thebasicmodelwithouttemporaryemploy-
ment(modelI), amodelwithtemporaryemploymentandnodelaycostinthetemporary
market(modelII), andonewithtemporaryemploymentandwithdelaycostinthetem-
porarymarket(modelIII).

A llthreemodelshavethefollowingtimesequence:

M odelI Inthenextsectionwewillanalyzethesimplecasewithouttemporaryagency.
Int= 0 theagenthasaprobabilitytomeetsomebody;ifhemeets somebodyand

both …nd thematchingacceptable, they leave themarketforlife. T he agents start
enjoyingtheutilitywhentheysignthecontract. O nthecontrary, ifaworker(employer)
…ndsthematchingunacceptableorifhedoesnotmatchwithanybody(whichhappens
withprobability(1 ¡®)), hecantrytoformanewmatchint=1 .

M odelII Inthethirdsectionwegivetheagentthepossibilitytoform atemporary
matchingthroughthetemporaryagency. W esupposethatafterthetemporarymatching
theagentcancomebackdirectlyinthemarketwithoutdelay.

Int=0 iftheagentdoesnotmatchwithanybody, hecaneitherdecidetowaituntil
t=1 ortogodirectlytothetemporaryagency, int=0 + ¤t, andlookforatemporary
matching. Ifanagentsignsacontractfortemporaryemployment, heremainscommitted
fortwoperiods, sohegoesbacktothemarketonlyatt=2.

W e imposethetwoperioddurationtothetemporarycontractbecause, were itto
lastonlyfor1 period, everyonewouldbebettero¤ bytryingthetemporarymarketafter
afailureinthesearchmarket.

T hiscanbeinterpretedasanopportunitycostofenteringthetemporarymarket.

M odelIII Inthelastmodelwewillintroduceacostinthetemporarymarket. A fter
formingatemporarymatchingtheagenthas towaitforaperiod (delaycost) before
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beingabletosearchforapartneragain(hecanonlycomebackatt=3).

3 TheSearchEquilibrium
B eforeintroducingthepossibilitytoform atemporarymatching, wepresentthebasic
modelwithouttemporaryagency(T A ). T hemodelis adiscretetimetwo-sidedsearch
inthefashionofBurdettandColes (19 9 7 ).

Inthecaseofabinomialdistributionoftypes, withouttemporaryagency, thereare
twopossible types ofequilibria, characterized bywhetherhigh-skilltypes arewilling
toworkwith low-skilltypes. W ewillrefertothe…rstequilibrium as a SingleClass
Equilibrium (SCE) , andtothesecondoneasanElitistEquilibrium (EE).

D e…nition1 W ede…neSingleClassEquilibrium(SCE)asoneinwhichhigh-skilltypes
arewillingtoworkwith low-skillagents. W ede…neElitistEquilibrium (EE) as
oneinwhichthehigh-skillagentsrefusethelow-skillagents.

D e…nition2 G iven N (t), thenumberofagents (workersoremployers), and¼(t), the
proportionoftypeH onthemarketatperiodt, wede…neSteadyStateEquilibrium
bytwoconditions: (i) N (t+ 1 )= N (t)= ¹N and (ii) ¼(t+ 1 )= ¼(t)= ¹¼: W e
furtherimposeconsistencybetweenagents strategiesandtheequilibrium.

SingleClassEquilibrium W e…rstanalyzetheconditionsunderwhichhigh-skilled
(H ) agentsdecidetoworkwiththelow-skilled(L ).

T hetotaldiscountedutilityofacceptingL is:

U =
+ 1X

t= 0

±t(1 ¡¯)txl=
xl

1 ¡±(1 ¡¯)

where± denotesthediscountfactor, and(1 ¡¯)theprobabilitytobealiveinthenext
period.

L etU h denotetheexpecteddiscountedutilityofanH unemployedworker(employer).
A nagenti has aprobability ® tomeetsomebodyinthesearchmarket. Ifthis is the
case, hewillobtainanutilityxh , withprobability¹¼, andxl, withprobability(1 ¡¹¼).
W iththeprobability(1 ¡®), thiswillnotbethecase, andtheagentwilltryagainto
matchnextperiod.

H ence, U h satis…es

U h =
® [¹¼xh + (1 ¡¹¼)xl]

1 ¡±(1 ¡¯)
+ ±(1 ¡¯)(1 ¡®)U h
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T hisequationcanberewrittenasfollows:

U h =
® [¹¼xh + (1 ¡¹¼)xl]

[1 ¡±(1 ¡¯)][1 ¡(1 ¡¯)(1 ¡®)±]

Toguaranteeexistence, weneedtheintertemporalutilityofanH agentacceptingL
tobebiggerthantheutilityofcontinuingtosearch. T hisrequiresthat:

U h <
xl

1 ¡±(1 ¡¯)
, ® < ®¤N S=

[1 ¡(1 ¡¯)±]xl
¼xh ¡[±(1 ¡¯)¡(1 ¡¹¼)]xl

(1)

IntheSCE, averageunemploymentdurationisthesameforbothtypesofagentsand
isequalto1 =®.

N (t)¼(t)describes the numberofH agents attime t. In equilibrium, N (t)and
N (t)¼(t)areexpectedtoevolveaccordingto:

N (t+ 1 ) = (1 ¡® ¡¯)N (t)+ ¸
N (t+ 1 )¼(t+ 1 ) = (1 ¡® ¡¯)N (t)¼(t)+ ¸´

H ence, astationarystateoccurs ifandonlyif

¹N =
¸

® + ¯
and¹¼ =´ (2)

ElitistEquilibrium W enowlookatdi¤erentstrategiesbytheagents. Supposethat
H types willnotsign acontractwith the L types. Ifthis is an equilibrium, L types
mustbewillingtomarryeachother, thatis, whentheH workerrefuses toworkwith
theL type, theL typeisobligedtoworkwiththeL agents. T heaverageunemployment
durationfortheH is therefore 1 =®¼, whereas theaverageunemploymentdurationfor
theL is 1 =® (1 ¡¼).

Equilibrium exists ifandonlyifH typesprefertorejectL types, sothat

U h >
xl

1 ¡±(1 ¡¯)

where

U h =
® [¼xh]

1 ¡±(1 ¡¯)
+ ±(1 ¡¯)[® (1 ¡¼)+ (1 ¡®)]U h;

whichrequiresthat:

® > ®¤S=
[1 ¡(1 ¡¯)±]xl

¹¼(́ )[(xh ¡xl)¡[1 ¡±(1 ¡¯)]xl]
(3)
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G iventheseequilibria, N (t)andN (t)¼(t)arenowexpectedtoevolveaccordingto:

N (t+ 1 )=N (t)[®¼(t)(1 ¡¼(t))+ ® (1 ¡¼(t))¼(t)+ 1 ¡® ¡¯]+ ¸

N (t+ 1 )¼(t+ 1)=N (t)¼(t)[® (1 ¡¼(t))+ 1 ¡® ¡¯]+ ¸´

Inthiscasethestationarystateisasfollows:

¹N =
¸

® + ¯¡2®¹¼ (1 ¡¹¼)
and´=

¹¼ [® + ¯¡®¹¼ (1 ¡¹¼)]
[® + ¯¡2®¹¼(1 ¡¹¼)]

(4)

where´ is theexogenous proportionoftypes H ‡owingintothemarketatanyperiod
and¹¼ ishisendogenousvalue.

Straightforwardalgebrashowsthatasolution¹¼ 2 [0 ;1 ]alwaysexistsandisunique.
Furthermore, if´ < 0 :5 then¹¼ 2 [´;0 :5];whileif´ > 0 :5 then¹¼ 2 [0 :5;́ ].

T hereareparametervalueswherebothsteady-stateequilibriaexist.

Theorem 1 (Burdett-Coles): bothaSCE andanEE existifandonlyif0 < ´ < 0 :5,
and

® 2
·

[1 ¡(1 ¡¯)±]xl
¹¼(́ )xh ¡[±(1 ¡¯)¡(1 ¡¹¼(́ ))]xl

;
[1 ¡(1 ¡¯)±]xl

[¹¼(́ )(xh ¡xl)¡[1 ¡±(1 ¡¯)]xl]

¸
(5)

where¹¼(́ )> ´.

Proof. SeeBurdettandColes (19 9 7 )
IftheproportionofH (hightype)agentsgoesbeyond 0 :5, thelabormarketbecomes

segmentedsincetheoptimalstrategyforH istorefusetosignacontractwithL agent.
T hen, theprobabilityof…ndingapartnerdecreasesforbothtypesofagents. N everthe-
less, theriseinunemploymentdurationa¤ectsL morethanH .Infact, thesituationofL
typesworsensbothbecauseofthesmallerprobabilitytomatchsomebodyandthelower
levelofhumancapitaloftheirpotentialpartner.

4 SearchEquilibriumwithTemporaryM atching
4.1 TemporaryM atchingwithoutD elayCost
W e…rstcharacterizetheequilibriawhen theagent, afterthetemporaryemployment,
comes backtothemarketimmediatelywithoutwaiting(thatis, in theabsenceofa
delaycost).
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W ith the additionalstrategy ”going intothetemporary employment”, the setof
possibleequilibriaisenlarged, moreover, whileintheprevioussectiontheL agentsaccept
passivelythechoiceoftheH agents, here, onthecontrary, theycanreactstrategically.

A sintheprevioussectiontherearetwotypesofequilibria, characterizedbywhether
H typesarewillingtoworkwithL types(SCE) orarenotwillingtodoso(EE).

W enowalsohavetocheckifitisthecasethattheL agentalwayspreferstoreject
anotherL typeinthesearchmarket, withthehopeofmeetinganH typeinthetemporary
market.

D e…nition3 W ede…ne Temporary U nskilledEquilibria(T U E) as theequilibrium in
whichlow-skilltypesmatchexclusivelyinthetemporarymarket.

W ithin eachclass ofpossibleequilibriawehavetoconsiderthepossibilityforthe
agentstogotothetemporaryagency(T A ) iftheydonotmatchinthesearchmarket.

W ethushavethefollowingpossibleequilibria:
SCE
1) L andH gotothetemporaryagency(T A );
2) L goestotheTA (notH );
3) H goestotheTA (notL );
4) nobodygoestotheTA ;
EE
1) L andH gotothetemporaryagency;
2) L goestotheTA (notH );
3) H goestotheTA (notL );
4) nobodygoestotheTA ;
T U E
1) H goestotheTA ;
2) H doesnotgototheTA .

Theorem 2 In alabormarketwithasimultaneous presenceofasearchmarketanda
temporary, onlytwotypesofequilibrium exist. EE-2 existsi¤ ¢ ¸¢ ¤1, andT U E-1 exists
i¤ ¢ ¸¢ ¤2 and ¢ ·¢ ¤3where:

²¢ ¤1 =
(1¡c2 + ®c2 ¹¼)

[1¡c2 + ®c¹¼(2 +c)]

²¢ ¤2 =
(1¡c)[(1¡x)(®¼+ ® 2c¹¼)+ ®c2 ¹¼x(1¡®)¡(1+c)(®¡x+cx¡®cx)]

(1+c)(¡1+c+ ¹¼¡®c¹¼)+ 2c2 ¹¼(1+ ® ¹¼)

²¢ ¤3=
~x(1¡c2 )+ ®c¹¼(~x+c~x¡1)

®c¹¼ . W ithc= ±(1 ¡¯)and ~x is theexpectedvalue in the
temporaryemployment.
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Proof. SeetheA ppendix2
Forthese equilibria, we can calculate the Steady State value ofthe unemployed

(vacancies) andoftheunemployed(vacancies) thathavetypexh .
T hefollowingconditions characterizetheSteadyStateequilibriaT U E-1 andEE-2,

where ¹N istheSteadyStatevalueoftheunemployed(vacancies)and¹¼ theSteadyState
proportionoftheH typesofthisvalue.

¹N TUE¡1 =
¸

®¹¼ 2 + ¯ + ¯ 2
and´TUE¡1 =

¹¼
£
®¹¼ + ¯ + ¯ 2

¤

®¹¼ 2 + ¯ + ¯ 2
. (6)

¹N EE¡2 =
¸

(1 ¡¹¼)
¡
¯ 2 ¡2®¹¼

¢
+ ® + ¯

and´EE¡2 =
¹¼ (®¹¼ + ¯)

(1 ¡¹¼)
¡
¯ 2 ¡2®¹¼

¢
+ ® + ¯

(7 )

Straightforward algebrashows thatasolution ¹¼TUE¡1 and ¹¼EE¡2 2 [0 ;1 ]always
existsandisunique, furthermore, 8́ , ¹¼TUE¡1 2 [0 ;́ ]and¹¼EE¡2 2 [´;1 ].

Proposition3 If´ > 0 :5, thesituationofbothtypesofagents is improvedinthemodel
withTA withoutdelaycost(modelII), whencomparedtothemodelwithoutTA (model
I)

InmodelII, theH typealwaysrefuses theL type, forevery´:O nthecontrary, in
modelI, theH agentrefuses aL typeonlyif´ > 0 :5. H enceL typesareworseo¤ for
´ < 0 :5 andindi¤erentfor´ > 0 :5.

Inanycase, thenumberofworker(employers)lookingforajob(worker)willbelower:
bothsteadystateequilibria(equations(6) and(7 )) ofmodelII willleadtoasmaller¹N
(lessunemployednvacancies), thanintheEE(equation(4)) ofmodelI2. T herefore, the
situationofbothtypesofagents isalways improved.

4.2 TemporaryM atchingwithD elayCost
T heorem 5 shows us thatthe introduction ofthepossibilitytoform temporarylabor
relationscouldhavepositivee¤ectsinthelabormarketbecauseunemploymentislower.
N evertheless, this improvedsituation is exploitedunilaterallyfrom themorequali…ed
agents, whochangetheirstrategies inthattheyrefusesystematicallytosignacontract
withtheless endowedagents. T hiscomesaboutforthehypothesis thatoncethetem-
porarymatchingis dissolved, theagents can form another(temporaryorlife) match
withoutdelay. W hyshouldaskilledagentacceptanunskilledoneforlifeifhecanwait

2 N oticethatif´ > 0:5(modelI) onlyEEholds. SeeT heorem 3formoredetails.
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formeetingapreferredagentand, inthemeantime, trythetemporarymarketwherehe
hasastrictlypositiveprobabilityofbeingmatchedtoaskilledindividual?

Inthis section, wemaintainthehypothesis thatiftheagentdoesnotmatchinthe
searchmarket, hecangotothetemporarymarket. B utnowifhematches intheTA ,
hehas topayacostofdelay: afterthetemporarymatchingtheagenthas towaitfor
oneperiodoutofthemarketbeforesearchingagain.

Theorem4 inalabormarketwithasimultaneouspresenceofasearchandatemporary
marketwithdelaycost, SCE-1 existifandonly if ¢ · ¢ ¤¤1 and ¢ · ¢ ¤¤2 , EE-1 i¤
¢ ¸¢ ¤¤1 , ¢ ·¢ ¤¤3 and¢ ·¢ ¤¤l , EE-2 i¤ ¢ ¸¢ ¤¤4 , T U E-1 i¤ ¢ ¸¢ ¤¤1 and¢ ·¢ ¤¤3
and¢ ¸¢ ¤¤l . W ith

²¢ ¤¤1 = (1¡c3)¡~x(1¡c2 )
(1¡c3)+ 2 ®c3¹¼ ,

²¢ ¤¤2 =
[1¡c(1¡® ¹¼)][® ~x+ (1¡®)(1¡c2 )~x]¡® [1¡(1¡®)c3]

® [1¡(1¡®)c3]¹¼ ,

²¢ ¤¤3 = ~x(1¡c)¡®c¹¼(1¡~x)
®c¹¼ ,

²¢ ¤¤4 = (1¡c)
(1¡c+ 2 ®c¹¼)

²¢ ¤¤l = 1+c+c2 ¡~x(1+c)
1+c+c2 . W here c= ±(1 ¡¯)and ~x is the expected value in the

temporaryemployment.

Proof. See A ppendix3
T hefollowingconditionscharacterizetheSteadyStateequilibriaSCE-1, EE-1, EE-2

andT U E-1:
¹N SC E¡1=¸=(® + ¯ + ¯ 2 + ¯3)and´=¹¼: (8)

¹N EE¡1=
¸

® + ¯ + ¯ 2 + ¯3¡2®¹¼ (1 ¡¹¼)
and´EE¡1=

¹¼
£
® + ¯ + ¯ 2 + ¯3¡®¹¼ (1 ¡¹¼)

¤

® + ¯ + ¯ 2 + ¯3¡2®¹¼ (1 ¡¹¼)
(9 )

¹N EE¡2=
¸

(1 ¡¹¼)
¡
¯3+ ¯ 2¡2®¹¼

¢
+ ® + ¯

and´EE¡2=
¹¼ (®¹¼ + ¯)

(1 ¡¼)
¡
¯3+ ¯ 2¡2®¹¼

¢
+ ® + ¯

(10)

¹N TUE¡1=
¸

®¹¼ 2 + ¯ + ¯ 2 + ¯3
and´TUE¡1=

¹¼
£
®¹¼ + ¯ + ¯ 2 + ¯3

¤

®¹¼2 + ¯ + ¯ 2 + ¯3
(11)

Straightforwardalgebrashowsthatasolution¹¼SC E¡1,¹¼EE¡1, ¹¼EE¡2 and¹¼TUE¡1 2
[0 ;1 ]alwaysexistsandisuniqueforeachequilibria. Furthermore:
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²8́ , ¹¼EE¡2 2 [´;1 ]and¹¼TUE¡1 2 [0 ;́ ];

²if´ < 0 :5 then¹¼EE¡1 2 [´;0 :5];whileif´ > 0 :5, ¹¼EE¡1 2 [0 :5;́ ].

IfweconsideracostintheTA (modelIII), thesituationbecomesmorecomplexin
thatwenowhavemoreequilibriathatarepossible. N ow, ifanagentdecides toenter
thetemporarymarket, hehastopayacost(delaycost).

T hepositivee¤ectoftheTA in ¹N remains unchanged: indeed, inmodelIII, EE-2
and T U E-1 willleadtoasmaller ¹N (less unemployednvacancies), thantherespective
onesemergingfrom themodelII (cfr. (10)with(7 ) and(11)with(6)).

M oreover, the H agentcannotfullyexploitthe improved situation in themarket,
becauseofthecostforenteringthetemporarymarket: anH agentacceptsaL oneif¹¼
and ¢ aresu¢cientlylow.

5 ComparativeStatics
In the formersections wehavecharacterized theequilibriaofthreemodels. In each
model, themarketiscomposedofeitheroneortwogroups, dependingonthee¢ciency
ofthematchingprocess(®), theproportionofquali…edagents(¹¼)andthedegreeofhet-
erogeneityofthepopulation(¢ ). T his sectionwillanalyzetheimpactofthevariations
ofthesetermsonunemploymentandonthesegmentationdegree.

5.1 SearchE¢ciency
A commonviewaboutunemploymentisthatanincreaseinthee¢ciencyofthematching
processhasalwaysapositiveimpactonunemployment ¹N , where ¹N denotestheSteady
Statenumberofworkers (employers) searchingforanemployment(worker). M odelI,
withoutTA , suggeststhatariseine¢ciencymatching, ® , mayhaveadversee¤ectson
unemployment, becauseitmodi…esmatchingstrategies. T herefore, arisein® canhave
eitherapositiveoranegativee¤ectontherateofunemployment.

IntheSCEcase, ¹N (seeequation(2)) decreaseswith®:

@¹N
@®

=
¡̧

(® + ¯)
< 0

IntheEEcase, ¹N (seeequation(4)) alsodecreaseswith®

@¹N
@®

=
¸ [2¹¼ (1 ¡¹¼)¡1 ]

[® + ¯¡2®¹¼(1 ¡¹¼)]2
< 0

T heinterestingpointiswhathappensifwepassfromanequilibriumtotheother. W e
knowthatthelabormarketwillbedivided(segregated) intwosegmentswhen® > ®¤S

12



(seecondition(3))andwillstayuni…ed(nonsegregated) if® < ®¤N S (seecondition(1)).
A n increasein ® over®¤S and ®¤N S increases thewillingness oftheH agents tomatch
betweenthem segregatingtheL types. Clearly, ¹N inEE isbiggerthan ¹N in SCE (see
conditions (4) and(2))3. H ence, wemayhaveanincreasein® followedbyanincrease
inSteadyStateunemployment.

IfweintroduceacentralizedTA , withoutdelaycost(modelII), thesituationchanges.
A nincreasein® hasapositivee¤ectonunemploymentbothinEE-2 (seeequation(7 ))
andinT U E-1 (seeequation(6)):

@¹N EE¡2
@®

=¸ [2¹¼ (1 ¡¹¼)¡1 ]< 0

@¹N TUE¡1
@®

=¡̧
£
¹¼2 + (1 ¡¹¼)

¤
< 0

M oreover, this increase in thee¢ciencyofthematchingprocess tends todecrease
thecriticallevelofheterogeneity ¢ ¤1 beyondwhichaEE-2 exists

@¢ ¤1
@®

=¡2c
¡
1 ¡c2

¢
¹¼ < 0

Itis easytoshowthat, if¯ is smallenough, ¹N TUE¡1 (6) is always greaterthan
¹N EE¡2 (7 ). U nemploymentwillbelowerintheEE-2 (7 ) withrespecttoT U E-1 (6).

Inthesearchmarket, thematchingstrategies oftheskilledagentswillnotchange
dependingon ®: this marketwillbe always segmented. Instead, the strategies will
dependon® inthetemporarymarket: theskilledagentshavetodecidewhethertoenter
ornotintothismarket(thelessskilledagentsalwaysenter). Iftheydoso, unemployment
willbehigherbecauseofthegreaterinstabilityofthemarket. T hereasonisthat…xed-
durationcontractsaretemporarybynature, sotheirlifetimeismuchshorterthanthat
oftheregular, long-termones.

T hedi¤erences between thetwoequilibria is notsoimportant. W ecan justpass
from aneconomy(EE-2) wherethesituationoftheless skilledagents isworsebecause
theycannotmeethigherskilledagents(indeedthemoreskilledagentsdonotenterthe
temporarymarket)toaneconomy(T U E-1)wherethesituationofthelessskilledagents
is improved(boththemoreandthelessskilledagentsenterthetemporarymarket)but
theunemploymentislower.

W ithadelaycostintheTA (modelIII), thesituationbecomesmorecomplexbecause
fourequilibriaarepossible. W ecaneasilyshowthatanincreasein® hasalwaysapositive
e¤ectoneachsteadystateunemployment4 aslongas itdoesnotforcethechangefrom

3SeealsoR ioux(19 9 5) forgeneralresults inthebasicmodelwithouttemporarymarket.
4 @ ¹N T U E¡1

@® , @ ¹N E E¡2
@® , @ ¹N E E¡1

@® ; @
¹N SCE¡1
@® < 0 . Seeequations (11), (10), (9 ) and(8).
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onetypeofequilibrium toanother. Ifthis happenswecouldpassfrom anequilibrium
wherethesteadystateunemploymentis low(liketheSCE-1) toanequilibrium with
highunemployment(likeT U E-1). W ecaneasilyverifyeasilythat, if¯ is smallenough,
¹N TUE¡1 > ¹N EE¡2 > ¹N EE¡1 > ¹N SC E¡1.

A bettere¢ciency in thematchingleads themoreskilledtorejecttheless skilled
agents inthesearchmarket5, andtonotenterthetemporarymarket6.

T he less skilled agents respond by makingmatches amongthemselves7 butthey
continuetostayinthetemporarymarketwiththehopeofmeetingamoreskilledagent
8 .

5.2 ProportionofEducated
Forsomeeconomists, theanswertothedepressioninthelabormarketistoincreasethe
proportionofeducatedpeople.

A s wepointedoutin Theorem 1, if´, theproportionofhigh-skill(H ) agentswho
enterthemarketateachperiodgoesbeyond0 :5, themarketbecomessegmentedsincethe
optimalstrategyfortheH agentsistosegregatefromtherestoftheeconomy. A nincrease
of´, ifthis criticvalue is attained, has anegative e¤ecton unemployment. O n the
contrary, ifwedonotgobeyondthisvalue, this increasehasnoe¤ectonunemployment
(seeequation(2)).

If´ isalreadybiggerthan 0 :5, anincreasein´ (andsoin¹¼)hasapositivee¤ect(see
equation(4)):

@¹N
@¹¼

=
2®¸(1 ¡2¹¼)

[® + ¯¡2®¹¼ (1 ¡¹¼)]2
< 0

IfweturntothemodelwithTA , thechangeinthisproportioncanhavesomee¤ects
onunemployment.

A nincreaseintheproportionoftheeducated, ¹¼, hasthesamee¤ectastheincreasing
inthesearche¢ciency, ® , asfarasswitchingbetweentypesofequilibrium itconcerned:

²in themodelwith TA butwithoutdelaycost(modelII), itinduces adecrease
in the criticallevelofheterogeneity ¢ ¤1 beyond which a EE-2 exists, @¢ ¤1

@¹¼ =
¡2 ®c(1¡c)2

[1¡c2 + ®c¹¼(2 +c)]2 < 0 ;

5 @¢ ¤¤1
@® = ¡2c5(1¡c)¹¼ < 0 and @¢ ¤¤2

@® = ¡2 (1¡c)(1¡ ¹¼)
£
1¡c2 (1 + c(1¡ 2 ® + ® 2 ¹¼))+ (1¡ ®)2

¤
< 0

(intheSCE-1).
6@¢ ¤¤4

@® = ¡2c(1¡c)¹¼ < 0 (intheEE-2).
7 @¢ ¤¤l

@® = 2c2 (1 + c)(1¡ ¹¼)¹¼ 2 > 0 (intheEE-1).
8 @¢ ¤¤l

@® = ¡2c2 (1 + c)(1¡3¹¼ + 2 ¹¼ 2 )¹¼ < 0 (intheT U E-1).
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²inthemodelwithadelaycost(modelIII) itimplies thesamequalitativeresults
onthevariouscriticallevelsofheterogeneity.

H owever, unlike change in ® , rises ¹¼ may have ambiguous e¤ects on the rate of
unemploymentin eachtypeofequilibrium. In the SCE-1 this variationhas noe¤ect
(equation(8)). IntheEE-1 case(equation(9 ), andintheT U E-1 case(bothinmodelII
andinmodelIII, seeequations(6)and(11))thee¤ectisalwayspositive. FinallyinEE-2
thee¤ectispositivei¤ ¹¼ ·¹¼¤I I =

(̄ 2 + 2 ®)
4 ® , inmodelII, andi¤ ¹¼ ·¹¼¤I I I =

(̄ 2 + ¯3+ 2 ®)
4 ® , in

modelIII (equations(7 ) and(10)).

5.3 D egreeofH eterogeneity
W e are nowinterested in the impactofachange in ¢ , wherethe parameterwhich
measuresthedi¤erenceinhumancapitalendowmentbetweenhigh-skilledandlow-skilled
agents. Ineachmodel, thishasnoimplicationsfortheSteadyStateunemploymentunder
eachtypeofequilibrium. T herecanbesomee¤ect, inthelinewithwhathappens ifwe
vary® and¹¼, onlyifwepassfrom anequilibrium toanotherone.

InmodelI, theimpactofanincreaseininequalityclearlyappearsfromequations(1)
and(3)

@®¤N S
@¢

=
¡2(1 ¡c)¹¼

(1 ¡c¡¢ + c¢ + 2¹¼¢ )2
< 0

@®¤S
@¢

=
¡2(1 ¡c)

¹¼(1 ¡c¡3¢ + c¢ )2
< 0

T hatis, forgivencand¹¼, an increaseinthelevelofheterogeneitytendstoreduce
thecriticallevel®¤N S, underwhichthelabormarketdoesnotsegregate, and®¤S, beyond
whichthelabormarketsegregates. SinceL agentsbecomelessdesiderablethanpotential
partners, amore unequaldistribution ofhuman capitalin the population raises the
willingnessofthegoodagentstosegregate.

InmodelII, theagentsstrategieswillchangewiththecriticalvaluesofthedegreeof
heterogeneity ¢ ¤1, ¢ ¤2 and ¢ ¤39 . W ehavethreepossiblesituations:

²if¢ > ¢ ¤1 and ¢ < ¢ ¤2 (or¢ > ¢ ¤3), onlytheEE-2 exists;

²if¢ < ¢ ¤1, ¢ > ¢ ¤2 , and ¢ < ¢ ¤3;onlytheT U E-1 exists;

²if¢ > ¢ ¤1, ¢ > ¢ ¤2 , and ¢ < ¢ ¤3, boththeEE-2 andT U E-1 exist.
9 T hesevaluesarebeende…nedinthesection4.1.
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A n increasein ¢ over¢ ¤1;2 ;3 augmentsthewillingnessofthemoreskilledagents to
matchbetweenthem, whichcausesthesegregationofthelessskilledagentsnotonlyin
thesearchmarketbutalsointhetemporaryone, sinceskilledindividualswillthenrefuse
toenterthelatter. Consequently, thewillingness oftheless skilledtomatchbetween
themwillbehigher.

InmodelIII, the impactofan increase in inequalityappears from T heorem 4. It
isnoteasytoanalyzeitbecausetherearetoomuchcriticalvalues. M oreoveritseems
clearthatanincreasein ¢ over¢ ¤110 augmentsthewillingnessofthemoreskilledtobe
moreselective. Consequentlytheconditions totheoccurenceofSCE-1 areless easily
satis…ed, andEE-2 andT U E-1 aremoreeasilysatis…ed.

Inaddition, anincreasein ¢ over¢ ¤l augmentsthewillingnessofthelow-skilledto
match, even iftemporarily, withthemorequali…edagents: theT U E-1 occures under
biggerandtheEE-1 undersmallerrangesofparametervalues .

6 Conclusions
T hedepression inthelabormarketinthedevelopedcountries is explainedbythefact
thattherearetoomanyunskilledworkersandtooless skilledworkers fortheexisting
technologyatthetime. Tosolvethisdisequilibriumthelevelofeducationshouldbeaug-
mented. Ifweincreasesu¢cientlytheeducationofthepopulation, theunskilledworkers
couldbeemployedbecausetheycantakeadvantageofthedecreasingcompetitioninthe
marketwheretheysearch. N evertheless, asthe…rstmodelsuggests, thehigherpropor-
tionofskilledworkerscanleadthem torejecttheunskilledworkersbecausetheyprefer
toformmorehomogenousproductiveunities.

T heintroductionofatemporarymarkethas thee¤ectofreducingthekeyimpor-
tanceofthesearche¢ciencyandtheproportionofeducatedforthedeterminationofthe
equilibrium. M oreover, ifontheonehanditcouldhaveapositiveimpactonunemploy-
ment, ontheotherhanditimplies lessopportunities forless skilledagents. T helatter
canjusttrytostayaslongaspossibleinthetemporarymarketinthehopeofforming
atemporarymatchwithahigh-skilledagent.

T hispolicycouldlooseitspositiveimpactonunemploymentifadditionalappropriate
policieswerenotcarriedout. T hepossibilityoffreeentryinthismarketcouldproduce
greatinstabilityinthelabormarket, becauseofthetemporarynatureofthesekindsof
contracts. Ifweintroduceanentrycost, wecankeep thepositivee¤ectsofthispolicy
andpeoplewillenterthismarketonlyiftheyreallyneed.

M oreover, thebestwaytoimprovelow-skilledagents’welfare, asSaint-Paul(9 2)and
R ioux(9 5) suggest, is notnecessarilytogiveafractionofthem educationandchange
them intohigh-skilled: itcanevenleadtoaperversee¤ectifthisincreaseinthenumber

10T hecriticalvalueshavebeende…nedinthesection4.2.
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ofH agents is su¢cienttoencouragethem tosegregate. A betterwaytoimprovethe
situationofthepoorwouldbetogiveallofthemahigherqualityeducation: ashuman
capitalheterogeneitydecreases, H agentswillbemorewillingtoacceptless educated
agentsaspartners.

T hispolicyshouldalwaysbeaccompaniedbyatemporarymarketregulationtoavoid
thattheimprovementofqualityeducationloses itspositivee¤ect.
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A ppendix1: ProofofTheorem2
W eestablishT heorem 5 byaseriesoflemmas.

L emma1 T heonlycandidateequilibriaareSCE-1, EE-1, EE-2 andT U E-1.

W ecanexcludeallotherequilibriacon…gurations. SCE-2 andSCE-3 areexcluded
becausewiththeassumption thatahigh-typeworkerwillacceptthelow-type in the
searchmarket(SCE) andthattheutilitytobeunmatchediszero, aH typewillalways
prefertogotothetemporarymarketifhedoesnotmatchinthesearchmarket: SCE-2
doesnotexist. W ecanusethesameargumentfortheL typeinSCE-3.

EE-3 is excludedbecausewiththeassumptionthatthetemporaryagencymatches
theagentsatrandom, iftheH typesareinthismarket, aL agentwillenterthetemporary
markettoo: theEE-3neverexist.

T U E-2 is excludedbecauseiftheH typedoesnotgototheTA , the L agentswill
accepteachotherincontactinthesearchmarket: theT U E-2 neverexist.

Finally, wecanrestrictthepossibleequilibriabyeliminatingtheSCE-4 andEE-4
becausetheyaredominatedrespectivelyby SCE-1, forboth types ofagents, and by
EE-2 forL typesagents.

SCE-1 ispreferredtoSCE-4 ifandonlyif

U l;h (SCE-1)̧ U l;h (SCE-4)() (1 ¡®)[¹¼xh + (1 ¡¹¼)xl]̧ 0 (12)

whereU l;h (SCE-1)=
[¼xh + (1¡¼)xl]

(1¡c) , U l;h (SCE-4)=
® [¹¼xh + (1¡¹¼)xl]
(1¡c)[1¡(1¡a)c] andc=±(1 ¡¯)11.

EE-2 ispreferredtoEE-4bytheL types ifandonlyif

U l(EE-2)̧ U l(EE-4), (1 ¡c)
£
1 ¡c2 + ®c2 (1 ¡¹¼EE¡2)

¤
[1 ¡®(1 ¡¹¼EE¡4)]̧ 0

(13)

where¹¼EE¡2 and¹¼EE¡4 aretheSteadyStateproportion ofH agents respectively in
EE-2 and EE-4, U l(EE-2)=

®(1¡¹¼)xl+ xl[1¡®(1¡¹¼)](1¡c2 )
(1¡c)[1¡c2 (1¡®(1¡¹¼))] , U l(EE-4)=

®(1¡¹¼)xl
(1¡c)[1¡c(1¡®(1¡¹¼))]

andc=±(1 ¡¯).
T heconditions(12) and(13) arealways satis…edbecausetheterm onthelefthand

sideisalwayspositive.

W enowcomputetheequilibrium utility. L etusde…neU h1, U h 2 , U h3, U h 4 fortheH
type, andU l, Uta fortheL type:

11T heSteadyStateproportionofH agents, ¹¼, areexactlythesameintheSCE-1andSCE-4.
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U h (xl, T A ) U h1 =
® [¼xh + (1¡¼)xl]
(1¡c)[1¡c2 (1¡®)]+

(1¡®)~x(1+c)
[1¡c2 (1¡®)]

U h (noxl, T A ) U h 2 = ®¼xh
(1¡c)[1¡c2 (1¡®¼)]+

(1¡®¼)~x(1+c2)
[1¡c2 (1¡®¼)]

U h (xl, noT A ) U h3=
® [¼xh + (1¡¼)xl]
(1¡c)[1¡(1¡®)c]

U h (noxl, noT A ) U h 4 = ®¼xh
(1¡c)[1¡c(1¡®¼)]

U l(xl, T A ) U l=
®(1¡¼)xl+ (1¡®+ ®¼)(1¡c2 )~x

(1¡c)[1¡(1¡®+ ®¼)c2 ]
U l(noxl, T A ) Uta =

~x(1+c)
(1¡c2 )

where~xistheexpectedvalueintheTA andc=±(1 ¡¯).

L emma2 SCE-1 (L andH gototheTA ) neverexists.

T heutilityofaH typeintheSCE-1 is U h 1, where ~x=[¼xh + (1 ¡¼)xl].
In computingtheutilityoftheagents, weconsiderthepossibilityofgoingtothe

temporaryagency. A fterthematchingin thesearchmarkettheproportionofagents
unmatchedinSCEwillbeunchanged.

T his is an equilibrium ifandonly ifnopossibledeviation from theequilibrium is
pro…table. T his condition requires thatU h1 is biggerthan the followingutilities of
deviating: U h 2 ;U h3;U h 4 .

Ifwelookjustatthe…rstofthesethreeconditions, we…nd:

U h1 > U h 2 () ®¼ [(1 ¡¼)(xl¡xh)]> 0

T hisconditionisnevertrue.

L emma3 EE-1 (L andH gototheTA ) neverexists.

Equilibriumrequires H torefusetosignacontractwithL andtogototheTA , and
L typetoacceptanotherL typeinthesearchmarket.

T his isneveranequilibrium becausetheunemployedL preferstodeviatefrom the
equilibriumbyrefusingtheL vacanciesinordertogodirectlytotheTA .T heequilibrium
exists ifandonlyif

U l> U ta () ® [(1 ¡¹¼)(xl¡~x)¡2c¹¼xl]̧ 0

where~x= (1¡¹¼)(1¡®+ ® ¹¼)xl+ ¹¼(1¡® ¹¼)xh
1¡®+ 2 ® ¹¼¡2 ® ¹¼ 2 . T hisconditionisnevertrue.

L emma4 EE-2 (L gotoTA , H nevergotothe TA ) exists i¤ ¢ > ¢ ¤1, where ¢ ¤1 =
(1¡c2 + ®c2 ¼)

[1¡c2 + ®c¼(2 +c)].
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Equilibrium conditionsareU h 4 > U h3;U h1;U h 2 .
W ecandemonstrateeasilythatU h 2 isalwaysbiggerthanU h1. InfactU h 2 ¸U h1 ()

2® 2 c2 ¢ (1 ¡¹¼)¹¼ ¸0 . Sowecaneliminatethesecondcondition. T henewconditionwill
be: U h 4 > U h3;U h 2 .

²T he…rstconditionis

U h 4 > U h3() ¢ ¸¢ ¤=
(1 ¡c)

(1 ¡c+ 2®c¹¼)

²thesecondconditionis

U h 4 > U h 2 () ¢ ¸¢ ¤1 =
¡
1 ¡c2 + ®c2¹¼

¢

[1 ¡c2 + ®c¹¼(2 + c)]
(14)

where~x=xl.

W ecanshowthat¢ ¤·¢ ¤1. So, wecaneliminate¢ ¤. W ethushavetoconsiderjust
thesecondcondition.

L emma5 T UE-1 exists i¤ ¢ > ¢ ¤2 and ¢ > ¢ ¤3where:

¢ ¤2 =
(1¡c)[(1¡x)(®¼+ ® 2c¼)+ ®c2 ¼x(1¡®)¡(1+c)(®¡x+cx¡®cx)]

(1+c)(¡1+c+ ¼¡®c¼)+ 2c2 ¼(1+ ®¼) and¢ ¤3=
~x(1¡c2 )+ ®c¼(~x+c~x¡1)

®c¼ .

W ehaveanequilibrium ifandonlyifH refusestosignacontractwithL andwishes
togototheTA , and ifandonly ifan L typedoes notacceptanotherL type in the
searchmarket.

T heutilityofH is U h 2 , with ~x= [xh (1¡® ¹¼)¹¼+ xl(1¡¹¼)]
(1¡®¼ 2 ) . W ehavean equilibrium i¤

U h 2 > U h1, U h3, U h 4 .

²T he…rstconditionis

U h 2 > U h1 () (1 ¡¹¼)(1 ¡c2)(~x¡xl)+ 2®c2 ¢ ¼ ¸0 (15)

²T hesecondconditionis

U h 2 > U h3() ¢ ¸¢ ¤2

where¢ ¤2 =
(1¡c)[(1¡~x)(®¼+ ® 2c¼)+ ®c2 ¼~x(1¡®)¡(1+c)(®¡~x+c~x¡®c~x)]

(1+c)(¡1+c+ ¼¡®c¼)+ 2c2 ¼(1+ ®¼) .

²T hethirdconditionis

U h 2 > U h 4 () ¢ ¸¢ ¤3

where¢ ¤3=
~x(1¡c2 )+ ®c¼(~x+c~x¡1)

®c~x
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FortheL typewehaveanequilibrium i¤:

Uta ¸U l() ® [(1 ¡¹¼)(~x¡xl)+ 2c¹¼xl]̧ 0 (16)

T heconditions(15) and(16) arealwaystrueforanyparametersvalue.
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A ppendix2: proofoftheorem4
W eestablishT heorem 7 byaseriesoflemmas.

L emma1 T heonlycandidateequilibriaareSCE-1, EE-1, EE-2 andT U E-1.

W ecanexcludeallotherequilibriacon…gurations. SCE-2, SCE-3, EE-3andT U E-2
areexcludedforthesameargumentsasinthepreviousmodel(seeA ppendix2, L emma
1).

M oreover, SCE-4andEE-4areexcludedbecausetheyarealwaysdominatedrespec-
tivelybySCE-1, forbothtypesofagents, andbyEE-2 forL typesagents.

SCE-1 ispreferredtoSCE-4 ifandonlyif

U l;h (SCE-1)̧ U l;h (SCE-4)() (1 ¡®)(1 ¡c)2 [¹¼xh + (1 ¡¹¼)xl]̧ 0 (17 )

where U l;h (SCE-1)=
[¹¼xh + (1¡¹¼)xl][1¡c2 (1¡®)]

(1¡c)[1¡c3(1¡®)] , U l;h (SCE-4)=
® [¹¼xh + (1¡¹¼)xl]
(1¡c)[1¡(1¡a)c] and c=

±(1 ¡¯)12.
EE-2 ispreferredtoEE-4 ifandonlyif

U l(EE-2)¸U l(EE-4)()
(1 ¡c)

£
(1 ¡c2)(1 ¡®)+ ®(¹¼EE¡4 ¡c2¹¼EE¡2)

¤

[1 ¡c(1 ¡®(1 ¡¹¼EE¡4)][1 ¡c3(1 ¡®(1 ¡¹¼EE¡2))]̧
0

(18)

where¹¼EE¡2 and¹¼EE¡4 (theSteadyStateproportionofH agentsrespectivelyinEE-2
andEE-4)arede…nedfromequations(4)and(10), U l(EE-2)=

®(1¡¹¼EE¡2 )xl+ xl[1¡®(1¡¹¼EE¡2 )](1¡c2 )
(1¡c)[1¡c2 (1¡®(1¡¹¼EE¡2 ))] ,

U l(EE-4)=
®(1¡¹¼EE¡4 )xl

(1¡c)[1¡c(1¡®(1¡¹¼EE¡4 ))]:
T hecondition(18) isalwaystruei¤ :

(¹¼EE¡4 ¡c2 ¹¼EE¡2), ®(1 ¡c2)(1 ¡2(1 ¡¹¼)¹¼)+ ¯(1 ¡c2 + (1 ¡¹¼)̄ (1 + ¯))̧ 0
(19 )

theconditions(17 ) and(19 ) arealwaystrue.

W enowcomputetheequilibrium utility. L etusde…neU h1, U h 2 , U h3, U h 4 fortheH
type, andU l, Uta fortheL type:

12T heSteadyStateproportionofH agents , ¹¼, areexactlythesameintheSCE-1 andSCE-4.
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U h (xl, T A ) U h1 =
® [¹¼xh + (1¡¹¼)xl]
(1¡c)[1¡c3(1¡®)]+

(1¡®)~x(1+c)
[1¡c3(1¡®)]

U h (noxl, T A ) U h 2 = ® ¹¼xh
(1¡c)[1¡c3(1¡® ¹¼)]+

(1¡® ¹¼)~x(1+c2)
[1¡c3(1¡® ¹¼)]

U h (xl, noT A ) U h3=
® [¹¼xh + (1¡¹¼)xl]
(1¡c)[1¡(1¡®)c]

U h (noxl, noT A ) U h 4 = ® ¹¼xh
(1¡c)[1¡c(1¡® ¹¼)]

U l(xl, T A ) U l=
®(1¡¼)xl+ (1¡®+ ®¼)(1¡c2 )~x

(1¡c)[1¡(1¡®+ ®¼)c3]
U l(noxl, T A ) Uta =

~x(1+c)
(1¡c3)

where~xistheexpectedvalueintheTA andc=±(1 ¡¯).

L emma2 SCE-1 (L andH gototheTA ) exists ifandonlyif ¢ ·¢ ¤¤1 and ¢ ·¢ ¤¤2 ,

where¢ ¤¤1 = (1¡c3)¡~x(1¡c2 )
(1¡c3)+ 2 ®c3¹¼ and ¢ ¤¤2 = [1¡c(1¡® ¹¼)][® ~x+ (1¡®)(1¡c2 )~x]¡® [1¡(1¡®)c3]

® [1¡(1¡®)c3]¹¼ .

T heutilityofaH typeintheSCE-1 is U h 1;where ~x=[¹¼xh + (1 ¡¹¼)xl].
SCE-1 isanequilibrium ifnonepossibledeviationfromtheequilibrium ispro…table.

T hisconditionrequiresthatU h1 > U h 2 ;U h3;U h 4 . T helowtypehasnointeresttodeviate
from theequilibrium.

²the…rstcondition:

U h 1 ¸U h 2 () ¢ ·¢ ¤¤1 =
(1 ¡c3)¡~x(1 ¡c2)
(1 ¡c3)+ 2®c3¹¼

²thesecondcondition:

U h1 ¸U h3() ~x(1 ¡®)(c¡1 )2 (1 + c)̧ 0 (20)

²thethirdcondition:

U h 1 ¸U h 4 ()

¢ ·¢ ¤¤2 =
[1 ¡c(1 ¡®¹¼)]

£
® ~x+ (1 ¡®)(1 ¡c2)~x

¤
¡®

£
1 ¡(1 ¡®)c3

¤

® [1 ¡(1 ¡®)c3]¹¼

T hecondition(20) isalwaystrueforeveryparameters’value.
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L emma3 EE-1 (L and H go tothe TA ) exists i¤ ¢ ¸ ¢ ¤¤1
13 and ¢ · ¢ ¤¤3 , and

¢ ·¢ ¤¤l where¢ ¤¤3 = ~x(1¡c)¡®c¹¼(1¡~x)
®c¹¼ and ¢ ¤¤l = 1+c+c2¡~x(1+c)

1+c+c2 .

T heequilibriumexistifandonlyifH refusestosignacontractwithL andwishesto
gototheTA , andifandonlyifanL typeacceptsanotherL typeinthesearchmarket.
T heutilityofH agentis U h 2 , where~x=

(1¡¹¼)(1¡®+ ® ¹¼)xl+ ¼(1¡® ¹¼)xh
1¡®+ 2 ® ¹¼¡2 ® ¹¼ 2

W ehaveanequilibrium ifandonly ifU h 2 ¸U h 1;U h3;U h 4 . W eknowbyL emma2
thatU h1 isalwaysbiggerthanU h3forevery~x. Sowecaneliminatethesecondcondition.
T henewconditionwillbe: U h 2 > U h 1;U h 4 .

²the…rstcondition:

U h 2 ¸U h1 () ¢ ¸¢ ¤¤1

²thesecondcondition

U h 2 ¸U h 4 () ¢ ·¢ ¤¤3 =
~x(1 ¡c)¡®c¹¼(1 ¡~x)

®c¹¼

T heL typehas justonepossibledeviation: hecanrefuseanotherL typeandgoin
theTA :

U l¸Uta () ¢ ·¢ ¤¤l =
1 + c+ c2 ¡~x(1 + c)

1 + c+ c2

L emma4 EE-2 (L gotoTA , H nevergotoTA ) exists for ¢ ¸ ¢ ¤¤4 , where ¢ ¤¤4 =
(1¡c)

1¡c+ 2 ®c¹¼ .

T heutilityofH inEE-2 is U h 4 .
Equilibrium requires U h 4 > U h3;U h 1;U h 2 , where~x=xl.

U h 4 > U h3;U h1;U h 2 () ¢ ·¢ ¤¤4 =
(1 ¡c)

1 ¡c+ 2®c¹¼

L emma5 T UE-1 exists i¤ ¢ ¸¢ ¤¤1 , ¢ ·¢ ¤¤3 and ¢ ·¢ ¤¤l
14.

W ehaveanequilibrium ifandonlyifH refusestosignacontractwithL andwishes
togototheTA , andifandonlyifanL typerefusesanotherL typeinthesearchmarket.

T heutilityofH agentinTue-1 isU h 2 , with~x=[xh (1 ¡®¹¼)¹¼ + xl(1 ¡¹¼)]n
¡
1 ¡®¹¼2

¢
].

W eknowbyL emma2 thatU h1 isalwaysbiggerthanU h3forevery~x. Sowecaneliminate
thesecondcondition. T heequilibrium conditionis: U h 2 > U h 1;U h 4 .

13T hevalueof¢ ¤¤1 isde…nedin L emma2.
14T hevalues¢ ¤¤1 , ¢ ¤¤3 and¢ ¤¤l arede…nedinL emma2, the…rstone,andinL emma3, thetwoothers.
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²the…rstcondition:

U h 2 ¸U h1 () ¢ ¸¢ ¤¤1

²thesecondcondition

U h 2 ¸U h 4 () ¢ ·¢ ¤¤3

T he L typehas justonepossibledeviation: hecanaccepts anotherL type in the
searchmarket. Equilibrium existi¤ :

Uta ¸U l() ¢ ¸¢ ¤¤l
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