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Abstract

WeintroducethepossibiIityofcolIusionandstudytheoptimaIorganizationalJob

designinathrce-tierhierarchy・WeconsidertheincomPletegmndcomtractsituationamd

showthatinonecase,thepoolingcontmctwithcrosssubsidizationmayemergeasasccond

bestsolutiontothepoliticalactMtiesofsomegroup,andinthcothercase,soft(unverifiable）

supcwisoryinfbrmationmaymakcequilibriumsidetmnsfb1BoptimaLThisisanewwayof

distinguishingtwotypesoforganizationsintelmsofallowingcollusionordeterringcollusion

CoIhsideringtheimplicationsofthismode1,ＷeseethatthismodeldeaIswiththeproblemof

ccntralizationversusdecentmlizationofthefirmandexplainsthesourceoffirm

competitivenessintennsoftheorganizationstructurc．
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１.Introduction

lnlargefirms,duetotheasymmetlyofinfbrmationortheincompletenessofthe

infbnnationstmctureandthelimitationofthesetofthccxamtecontractiblevambles

resultingfiomtheabovefactoTs,thenhold-upprOblems`'teH1dstooccurduetotheNInternal

Oppommismi1．（T1nistypeofopportunismwasatfir百tsuggestedbyOWilIiamson(1975)in

theconte9[tofthehiermchyoffirms.）

Inpmctice,thisoftentakesthefbrmofthecompetitionfbrthegoodmnkedtask

and/OrtheconfIictbetwecndMsions(units)whoactuaIlycmYyoutthetasks,inthestage

befbrctheimplementationofthemainpmject．

ＨOwtheorganizationmitigatesthis側holdPupprOblem11ori1theconflictamong

dMsionsi'andhowthemainpmjectshouldbecarTiedouta1℃vitalfbritssuccess・Indeed，

the野calledhigh-perfbTmancefirms(e､9．Toyota,ormolegenemIly,thesuccessfhI

managementofthcpmject)dealwiththesepmblemsverywcll・Itisthcpumoseofthis

papertoanalyzewheretheesscnseofthisPhenomenonexists、ConcrBtely,itisasfbllows、

SupposethatthepurposeofeachfinnistoenhancetheefYiciency(totalpie)asmuchas

possible，Wewouldliketochamcterizetheorganizationstructures(fbrms)astheOptimal

solutionstoalleviatethe'１hold-upproblemnorilconflictofintelestsiiinhelmttothc

organizationwithincompletecontmcting,giventheexogenousparametersandinfbrmation

stTucmres、

InordeTtoanalyzethisdeepproblemfmmtheviewpointofeconomics,weabstmct

andarrangethepmblem,asfbIlows・

Considerthehiemrchyconsistingofacentmlunit,themanagemelutuniLandthe

opelatingunits,suchasthefigureO、Thetopunit(weusethetermoftheprincipalinthe

maintext)canofTerthecontmct(compensationschemeorincentiveconhnct)overthemain

prQject,buttheexanteinvestmentactMtics,whicharenotobservable,andthusnon

verifiable,megenemtedbefbIetheenfbmemcntofthepmjectduetotheincompletencssof

theinfbrmatiomstructuYe・l

TheseactMtiesalcunproductive,andsoitisthefirstbestoptimumtoprwcntthem，

whileitcanbeunderstoodthatmpractice,thCyariseastheoooverilwestmentproblemoomthe

fbrmofIDconfMctamongdMsions'１．Sincetheincreaseoftheexanteinvestmembehaviour

lFOranintegmtedanah/sisofthesetwotypesofinefIiciemcy,seePMilgmmandJRobeTts(1”2）T11esemGthe
sBmeinthatthevarDtheinefYicienciesIBsuItingfiDmthepositiveandnegative⑧[temalitiesinorganizations．
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fiomzelDbringsaboutthedeadweightlossinorganizations,thiscanbeunderstoodasacase

inwhichthercexiststheinteYUIePendencebaseduponthenegativeextemalityHemce,we

canabstmcttheprOblemasfbUows・Whcntheorganizationcantakeintoaccolmtthe

possibleefficiencylosscausedbyco､flictamongthcdMsionsinthestagebefbrethe

ennfiDrcementofthepmject,howshouldthecontract(incelltivescheme)fbrthemajnpmject

bemodified,inordertoenhancetheoverallefficiency?Inordertoanalyzethispmblemin

themodeLwenotetheagencymodelincorporatingthepossibilitythatthesUbgroupsinthc

organizationcoIIudeandmanipulatethepriwuteinfbrmation・Thoughthctmditionaltheory

hadexcludedthispossibility,thislimeofresearchwaspioneeIedbyJTirole(1986）The

essenscofthefirstmodelbyTiloleisknownasthe'１CM24sjo"ＰｍｑﾉﾘTBS四月j)TcipJe'（This

principleassertsthatevenifweconsiderthepossibiIityofcollusionbetweenthcsupervisor

andoneagentinathree-tierhieTarchyconsistingofthepTincipaLthesUpervisorandthe

agelYt,wecanrestrictourattentiontothecollusionpmofmechanism(truthtelling

mcchanism)withoutlossoMYicicncy．（Wecamotfindamyothermechanismswbich

incrBasethetotalsurpIusbesidesthesekindsofmeChanisms.)Howeverltheessenseofthis

paperispIaceduponthepointthatifthcsupervisorcanbeintroduced,spreadingthe

pmbabiMtyoftheperfもctinfbnnationregimeosoccurring,whichreducestheinfbnnationcost

resultingfiDmtheasymmetIyofinfblmationandthelimitationofthecommunication

tcchnology,thetotalsurplus(efTicicncy)canbeenhancedlnotherwoIds,Whenthe

principalgraspsthestateofnatuMTomtheverifiablereportofthcsupervisor,the

imfbrmationrcnt(akindofdeadweightcost)asaprizetoinducetheprivateinfbrmationfmm

thegood(efficient)typecanbediscl巳telyreducedOntheotherhand,thccostofincentive

constmintfbrthesupervisortotellthetruthisimposedonIymarginalIy(inthcsecondorder）

inthefbrmoftheunderprovisionofthcincentiveoftheincfficienttypeHence,thcParcto

impmvementcanbeachievedasawhole、Inhismodcl,thesupervisorisincorpomtedasan

intennediateofinfbrmation,andinadditiontoit,theattentionisrestrictedonlytothctruth

tellingmechnism

However,inthistypeofhieramhy,WecannottleattheproblemoftheconHict

betw巴endMsions(units)anditsmitigationfmmtheviewpointofeconomics・Also,notonly

doesTilole(1986)nottreatthehlcompletnessofcomtmcts,butalsoitscontextisrCstrictedto

theenvimnmeIBtof路gUlationIntheIimulti-】ayernpmductiveorganizations,ｗｈｉｃｈｗｅ

ａnalyzeinthispapeLitismrethatthecentmlunit(theprincipal)delegatesaUofpmductive
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behaviourstotheagentinthebottomleveI,andinpractice,itisObservedthatthe

managementu､it(wecallthesupervisor)alsoparticipatesinthepmductionprocessby

investingtheinputs・Forexample,considerthefbUowingcontext・mecenltmlunit(toP

managementgmup)ownsthebasicconccptan｡idea(thiscanbealsoconsideredasam

esscntialassentinthecomtextoftheGmssman-Ha酢Mooreappuoach)fbrtheimPortant

pmject,andthemanagemelntunitisatfirstapartofthecentmIunit(thesubsctofmembers)，

butafterheortheyenteTintothecontmctuaIにlationshipwiththcopemtingunits(thclower‐

mnkeddMsions,engmecrs,orplants)withcsscntial(humanandPhysical)assets,thecentral

unit(theprincipal)dispatchthemanagementunitasasupervlsor,whofblmsaproduction

organizationthatactuallyenfbrccsthepmject、Insummaly,unlikeTirole,weexplicitly

intmduceasecondagentintothemodelandconsidertheVerticalpmductionorganizationto

becomposedofasupcrvlsorandtwoagents(egtwodMsions,twoplants、etc.),suchas

thcfiguTeO、thismanagementunit(supcwisor)notonlyorganizestheinputsbythe

opemtingunits(agents),butalsocnhancestheproductioncondition(e８．rCducingtheir

marginalcostoMTbrt.).Typically,manyofhisproductiveefTbrtscannotbeobseIved

or,moreprobably,veTifiedWhcnthcsupeMsoralsopIaysthclD1eofaproductivcagcnt，

hislc1ationshipwiththeagentwiIlbcmtherdifYbTcntfiomwhatitwouldbeinthetmditional

principal-agentftamework℃olIusionPmblems`'ariseonsUbgmupsconsiderdlnotber

woIds,itispossiblethatthebad(inefTicient)agentcoI1udeswiththesupervlsor,manipulates

thcprivateimrmationandpaTetoimprovesonlyamongthem,bycheatingjointly・Forthe

good(efficient)agenMhisimpliesthathefhccsthe化aroftheopportunisticbehaviourofthe

bad(rival)agents'colIudingwiththesupervlsor,andbeingexploitedbythemnotomlythe

compensationpmmisedexantebutalsothelaIgefiltuH℃prizenotexplicitIywTitteninthe

Contract・Bythispossibility,theconHict(orcompetjtion)amongdivisionsanses,underno

intervention,inthestagebefbletheenfbmementofthemainprqject、Thisshalesthesame

cssenceintheabstmctlevelastheinefficiencyrcsultingfmmtheunderinvestmentproblemin

thc応lation-speciHcinvestment,anditimpliesthattheinefTiciencymayansercsultingfmm

theoverinvestmentintheexantestageHence,eveniftheprincipaIcancommittothe

contmctfbrthemainprQjectexante,thecontmctmustsupp"ssthethT巴atofthcexpost

exploitationoftherelltbytherivalbadagent・Thatis,inordertopleventtheexante

competition(disincentive),theprincipaImusto舵rthecompensationschemc1'credible,'fbr

thegoodtypeagentinthatitdete応thecollusioninccntiveamongthesupewusorandthcbad
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HowevelDinothercascs,suchcxalltccompetitionmaynotbesocostlyfbrthe

organization・Ifwenotethefimctionofthecompetitionasadeviccfbrinducingtheprivatc

infbHmation,theorganizationmaymclcasetheattainablecfTicicncybyallowingthe

competition(conflict)amongthcunits(dMsions)andthcfbrmationofmoreefficient

coalition,rathcrthanbyadoptingtheorganizationalstructuIcsuchthatitsuU0pIcssesthe

conflict(competition)betweenlhedMsion(units)．Fmther,ifitispossibletoaChicve

coopcmtionamongdMsions,ｈｅｍａｙｃｒｅ団teastmctu応toachieveit、Inthiscase,the

principalcommitstotheinitialcontmctlbutmayinducethehighertotalsurPlus(efTiciency）

thmughdcsigningtheproccssofcooperationamongdMsionsandlettingthembargainwith

thethrcatofconflictamongthem,ＣＯn℃spondingtotheinitialallocationpmposedbythe

olnmD-crcdiblellinitialcontmct､Z

Wecanin他rthesetwoasthestylizedpattemsoforganizatiolufbrms,giventhc

exogenousconditionsandinfbrmationstructures･Wewanttoinvcstigatethisilltuitionin

thispaper・Befb”thedetailedanalysis,Ietusp”senttheObservedfhctsandcasestudies

leadingtothisintuitionThefirstexampleisthestudiesonthestructmesofproduct

developmentorganizationsbyKC1alkamdT・FUjimoto・Accordingtotheirstudies,whether

theyaIeintheUnitedstates,otherWcstemeconomiesorinJapaMhehigh罠pelfbrmance

firmsachievethecompctitiveadvantagethruughmitigationofthc1'HOldupi'pmblemsinthe

fbnnoftheove耐nvestmcnts,eithcrby$iegalitarianismibr耐equalitarianism'１，whichimplies

suppY巳ssionofthesourceofthepmblem,orbyl'CoopelzutionamongdMsions(units)thmugh

closecommunication(,iFace-tWacencommunication)whichalleviatestheconflict

(competition),leadingtothe`'Lean`ipMuctioMeveIopmentsystems、Theoriginalworkby

Takamiya(1980),whichwasafbrerunncrofthcirstudies,prcsentsanexampleofthefniluTc

ofthecoordinationintheorganizationintheplants(units)mainlyinEnglandHe

zTheorEticalIybthisisthethemeonwhichtheimplememtationtheouyhasanoticeThispaperisplaceduponthe
q

lineoftheextemsionoftheage伽cythecrybandexplicitlyconsidersboththcchaI秘cteUizaticmofiKlcemtiveschemes

andtheapplicごtiontothe5rmmBan並ation、LafYbnt-TiroIe(１９，０〕consid"pdtheI℃gimeof同conmmitmeuDta恥。

【巳negotiation繍intheccntemofthc応gUlationweTthetwopeUiods、TherB,inthefi“period,thegovemmemt

ofYbTBtheIo暗temcontmct,butatthebegimIimgofthesecondpefiod,givemthe醸anterentdescTibedinthe

initialcommctbthegovemmcntandbothlypesoffimDscuum℃visetheinitialcommcto町whentheym℃allpaJ巴to

impmvable・Ourpap廓isreIatedtothisfimmewouk,butth率…somefhndamemtaldiflbnmces,ｅ､9．thefbnm

oftheredRegotiationｇａｍｅ,whetheTitcon8idemtheIatemlcoUusionoTnot,thecoIHtextau8ditsimplications,etc．
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ilwesti脚edthepmcticeofthefirmswhichhadlostthecompetitiveness,andshowedindetail

thatinthesefirms,thecompetitionfbrthegoodtask(business),socalledthd1political

competitioni'arisesandittakesalargeloss(e､9．time,eflbrt,money)ThisisancxampIe

wheretheorganizationwithextemalitiesfailstoallocatethelesoulcesefYiciently・

Asatheorcticalwork,recently,Aoki(1995)suggcstivelyshowed,usingateammodcl，

thatthechangeofthedegTeeofinfbnnationsharingoTtheinfbrmationstructurecnhances

thepossibilityofcoordinationdiscl巳tely・However,thisisstilltentativeanddoesnot

explainthefhctsdescribedabove3

AnotherpointisthatthecosttargetfbrtheindMdualdMsion(unit)cannotbe

specifiedexplicitlyintheexantecontmct,Whichcannotbeverifiedexpost・Onlytotal

expense(cost)spelutbytheopemtingunitscanbeveTifiedexpost・misisjustifMalso

ftomthcauditingpmctice・Itisoftenobservedthati'totalcostmisobservablebutnthe

allocationtotheindMdualcost''ispmhMtivelycostly,andsoisefTbctivelyunobservable，

andsounverifiableHence,inthecxantestage,theconcemedpartiescanagmeeonlytothe

11incompletecontmctI'・ThisistheveryrBasonwhythemanipulationofinfbrmationthrough

coI1usivebehaviours,orifweusethemorefhmiliarterm,the(collusive)ｍｏralhazardorthe
・４

‘']HoldupnprUblemanses・

Thispaperisorganizedasfbllows・Insection2,ｗｅｐにsentourthree-tiermodel・

T1DisscttingissimilarwithTirole(1986)andlafYbnt-Tirole(1991)BuLitisshownthatin

thesimplifiedmodeloftheirsettings,iftheprincipalcommitstothefirstbestcontmct,it

becomesthecollusionpmofscheme,inotherwords,cMiblealsofbrthegood(cfTiciem）

agent,andsothecompetitionamongdMsions(units)doesnotaTise・so,weintmducethe

expostlBnegotiationgameinthesecondperiod,andsupposethatthefUtuIcrentdistribution

islargelychanged,dependinguponwhetherthegoodmnkedtaskisassignedornotinthe

3J・Imr5chleifbmlsoconstmctedthepioneenngmodelwhichdecidedtheincemtivesofeachdivisionandthe

transfbrpaymemts,thou帥itdidnctdealwithntheememality側CO『Tectlyが
、

Itisamodelofnlulti-pmducMinnsconsi8tingofoneupstl巳amandtwodownstr巳amdivisions(units),withthe
applicableemmplesmchastheolganizationofGMandoUr巴fineTie8.

4ｓｏ,thouゆthismodeIhasanoIgamzationstmcmresimilartotheoneofL・CmTnichaeI(1983),thismodelisan

essemtiallynewtypeofAgemcymodeI;thetwomvetheessemtiaIlydifYbrmtinfbrmationstmctuIcs・

CarmichaeI(1,83)doesnotcomiderthccollusionpmblem,whichisthefbcusofthispaper、BytheinfbmDation
stmcm応,thispapercanalsobepo5itiou略dasanapplied【⑥seaJdlofHaJt-Moor巳(1988)inthecommofthe
Agencytheory．

５



mainprOjectinthefirstpcriod・ThisimpIiesthattheIinegativeexternalityI'hasbeen

introducedintbesettingofTirole(1986)andLaffbnt-Timle(1991)．ThisadditionaIfhctor

playsanimportantmleininducingthe(unverifiable)ilwestmentcompetitionintheexante

stageinthefirstperiod・Thiskindofcoordinationprobleminorganizationswith

extemalitieshasbeentheobjectofstudy,mainlyinthcORfield,butthispaperhasthenew

essentiaIＣontributioninthatitexplicitIyamalyzcsthepossibilityofmanipulatingprivate

infbrmationthmughcOllusivcbehaviours,inotherwolds,tbeconflictamongdivisionsandits

mitigationlnsummery,weintloducedtheexpostfixcdsumgameintheTiTolemodel,ａｎｄ

itenabledthccomflictofinteTcstsamongdMsions(units)tobeanalyzcdastheexante

ove”investmentproblemExamplesofthisextemalitycanberatherfbundi、practice・In

section31,図venthedecisionoftheplincipaItoo舵rthecoUusionpmofcompensation

scheme,wecharacterizetheincentivcschemeandtheattajnableefTIciency・Insection32，

gventhedecisionoftheprincipaltoauowthecollusioninequilibrium,whichimpMesthat

theprincipalallowscompetitionintheexantestage,weinvestigatetheChangeoftotal

surplus(efTiciency)andthechaTacterizationoftheincentiveschemeEspeciallyinthelatter

caseif1，thedeg『eeofinfbnnationsharingilorwtheinfbnnationstructureIIcanbechanged,the

exante側IateraICollusioni'(Dango)becomespossible,andtheattainableefliciencycanbe

enhanceddiscretely、Insection4,wepartiallychamcterizethechoiceoforganizational

fbrms,ThercsultsareasfbUows・IntheorganizationwithnegativeextemalityoveTthe

problemoftaskassignment・Wesupposethemarginaldeadweightcostoftheexanterent

seeking(invcstmentdecision)ｉｓ几ｃ・Ｗｈｅｎ几ctendstozelD,thefimctionasadeviceof

theinfbnnationrevelationofthecompetitiondominaOes・so,thefirstbcstcfficiencycanbc

approximatelyachievedOntheotherha､｡,ｗｈｅｎ几ｃ>Oandthediffbrcnccofcostoftwo

typesisnegligibIe,themargimIincにaseoftheincentivescheme:αl-a2fmmzerobrings

aboutthedisclBMncreaseofthcdcadweightcost(theexanteincentive),WhiIethenet

benefitinclcasesonlymarginaIly・Ｓｏ,thepoolingsolutionasacomersolutionischosen・

ThiscanbeconsideredasthesoIutionoftheproblembythemegalitarianismi1dcrivedfiomthe

cquilibriumcollusionproblemnMstypcofsolutioncanbeobtaincdalsofmmthecollusion

proofpmblemlnthetext,weilwestigatethelogic,intuitionandtcchmcalanalysisleadingto

thelcsultThefbrmerofthcsctwocanbeconsidercdasthesolutionoftheproblembythc

closecommunicationamongmembersthatsharesthepriwutcinhmationwhenitispossible

toachievecooperationamongthcmThesetwosolutionsareconsistentwiththeobserve。
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twopattemsofsuccessfhlfinns．

2.ＴｈｅＭｏｄｅＩ

２.OPreIiminmyExPlanationgamdlUotation8.、

InommodeLthcprincipaldirecuycontractswithonlythesupervisorandnotwiththe

twoagentsintheexantestage、AsfbrtheactioninfbrmatiouMheprincipallacksthe

infbrmationaboutthesupervisofsstmtegychoicc(thepossibilityofthesupeMsofsmoral

hazaId)andtheagents'exantedecision(rcnt-seekingefYbrts)．Asfbrthetypeinfbrmation，

hclacksinfbrmationaboutthedataontherelativeproductMty(thisimpIiesasymmetric

infblmatioMboutagents'type).ItisalsocmciallyimportanMbrour妃sultsthatthe”existsa

kindofdifTb”ntialinfbrmationamongthepartiesinorganizations

Inourmodel,theinitialcontract,whichispubliclyo髄red5fmmtheprincipaltothc

supervisorandtwoagents,maybcnCgotiatedintheinterimstagebetweenthesupervisor

andthetwoagentsaccordingtothespecifiedsidecontractmggame・Indeed,inour

1iequilibriumcoUusion側regime,asidecontractoccuMnequilibriumThus,ourpapertriesto

investigatehowacooperativechoiceofstmtegies(jointaction)bysupervlsorandeachageuHt

processesinfbrmationinim虹imequilibrium,theleby,tosynthesizethestaticcoopemtive

gametheoryandnon-cooperativegametheory(mechanismdesigngamep)ofinfbrmation

pToccssingthloughintlcducingthecoopemtivegamesintothelargernoncooperativegamc．

Next,ｗｅrefertothenotationsofthispaper． ｐｌ曙ＨｎｑｖＢｎＩＨ日［

幽幽arctwooutputlcvelsy,＝F(｡,),y2＝F(α２)andthOcosttaFgetlevelC,whe雁thc

inputlevelsaIandazal巳thetargetMelsofthcefYbTtbytheagents,suchasthespeedof

pmductionlines,orinapmjectteam,therequired1eveIofresearchefTbrLTheseaTe

substantiallyenfblcedbythethhd‐ｐany，becausetheyaMmeduponthemsincethe

outputlevelsyIandy2aIBobservableandverifIable・InthispapeLwelimitcontmctsto

thosewhichconsistoftwonumbers:awagepayment:Wandarequi妃dlevelofjobs

(tasks)，αｏｒＣでisthctotalteamcost(expense)whichisaUowedasanupperbound,and

thisjointoutcomeispubliclyobsewed7． a1℃Ｘ,さ＝ｅ+AｅａｎｄＡｉＸ１６Ｊ臼ｐ１回ＶｕＯｐ【

･Readerscanskipthispart,orcomebaCkherewhiIeand/OraftertheyreadthepT己semationofthemodel．
,But,itisonlywithtlBesupewisorthatthepnncipaI血eg1h…lK9elQinthe甑anteBtage、
6sec,fbreo[ample,Ba、n.Myerson(1982)andMaBkin-Rily(1,84).Tircle(1986)canbeviewedasthefirStpaperthat
consideu巴dthepmblemofthecoUusioninorganizationinthemeclmnismd函gngamewithsideQpnIraming

7TIBeindividuaIcostofeachagemtortheco8tallocationamongthetwoag画戒sisObsewabIe“postamongthe
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(lor-1)isthepMuctMtydatawhichisexogenouslygivenatthebeginning.Ｘ＝１means

thatagentlisefTicientand2isineflicienLandX＝－１meanstheoppositecase・eisa

supewisofsefYbrtnormfbrthesuccessofhispmjectwhenhetellsthetmtM11eleveIis

optimaIlydccidedbytheprincipal,andIetp(｡)wｉｔｈｐ〉0,①''〉0..,,,zOdenotcthe

supervisorsdisutilityofefYbrt,AcisanextmcffmbysupeMsorwhenhemisreportsthe

infbrmationThus，百＝ｅ＋Aeishisactualeffm,onlythepartofeofwhichiscompensated

bytheprincipaI・Itoh(1991)andLazear(1989)consideronlytheincentivesofagents,given

thethatthesupervisorisgivencontrolrightsofthepmjectasawholeOurpaperconsiders

alsothesupervisofsefTbrtincemtive､Theflrgtreasonisthatinmodemdevelopment

organizations,thepmjectmanagefsincentivestoinvestefTbrtalecrucialtothesuccessof

thepmject､Secondly,theteclmical鮨asonisthatiteMblesthesupervisortomisreportthe

typeinfbrmationamongtheagents､Inthemaintext,wecanunderstandlhatd．Ｘ＋百denotc

istheFinally，皿 BIUUUuUDU回】nＶ■ｂｕ巴、】ⅡｕＰｕｗＩｗｕｘ巴ＨＰ、鷹ＩＨＬｕｕｕ

bribeorinfluencc(rent-seeking)actMtiesbythcagent． 巴ｕｐｐｂｕＨＫｕヨｎｕｕｐｎｏｎ度

ewab］ JnIvtotaIcK ｑＤＳｅＣｑＩａｎｑＶｅｎｌＵＣ（ｕｎｐ［

Thissettingimpliesthatevenifthethirdparty(thccourt)observestheleveloftotal

costCexpost,thecollusivemomlhazardmayhappenasapossibility,andthetruthcan

notbeverifledevenintheexpoststage．

２．１ThePartieg

ThesettingofthemodelisbasedonTiroIe(1986)(1992)andLafTbntTilole(1991）

WeconsiderathIee-tierhicmrchyconsistingofthrecriskneutmlplayers:apTincipal,a

supervlsorandtwoagents・Thepmcipalownsthcoriginalidcaa､dbasicconceptofan

impoTtantpmject・ItisoneoftheessentialassetsfbrtheimplementationofthepmjcctHeor

shedclegtatcsallofthepmductivebehaviorMhatis,theimplementationoftheprnjecttothe

partieswiththeverticaIstructme,cgaproductdevelopmentorganizationoradMsionalized

fiml.(fbracomcl巳teimageoftheorganizationstructurc,seethefiguYeOinthebackofthe

paper.)Forthecontext,thcsupeMsorinthemiddlelayerisapmductmanageroranintemal

supplierbinotherwords,adelegatedexpertisc8HeparticipatesinthedevelopmemtoT

supeTvn8oTandtwoagems,butisunobseTvabletothep『incipaIorthethimpGlrty(court)Thisisanewassumption

intheagemcymodelsCannicheaI(1183)a3sume8theObsewabilityoftbeindividualcosLthcughitrEsemblcBthis

modeIaUttleintI皿titintmduce8tbetoumamentstmctu”withthepmductivepIincipaL

8HeisakiHLdoffieldoveT5eemrsub鉱antialIyincluargeoft鵬veTticaIBtmctmpmemionedabovａ



pmductjonpmcesswiththeroleofaproductivememberHecanhavetwo-dimensional

activities,oneofWhichistheinfbnnationcOllcctionandreportingandtheotheristhe

executionoftheglobaltaSk,TheroleofthesupeMsory(global)taskistomeducethemarginal

costofthecfTbrtsbytwoagents(e,9､impmvingworkconditions)attwotasksintendedfbr

them､mebottomIayeristhelevelthatactuallypmducesanyoutPut・Ｈｅｉｓｃａｌｌｅｄａｎａｇｅｍ，

whois,fiDrexamPle,viewedasanpmductiondMsionoranplantoTanunitinorganizations、

TheagelltSuppIieslhelWeloMTbrt:a8lttasklor2atacoStofc(α,｡;`ＷＹ）

Dependingupona”lativepmductMtypalameterXthisdetenninesthecostofthe

effbrtsupplysuchtll帥c(｡,e;@Ｍ)=(ルe-a.x)awlie…MlesupeMsmyeflbvtathis

glObaltaskAndy1＝F(｡,)denotesthopmdu・toroutputUcsultingfmmthelwelofefYb抗

αル

WeassumeF(｡,)isanin…Sing,concaN'efimctioMMtis,川0,F''<OfbraⅡα，

zq

meoutpuM(αI)andＦ(α2)atfirstbe1ongstothepmincipal,whoo・mpensatesthc

agentwiththetmnsfbrpayment砿and脇meagentmaximizeshisutility

〃-c(α,e;`．X)(inthccaseofnoextemality･raone-pmjectcaseandnofteedomtoofTbr

bribes).Wesupposcthatthcrearetwotypesofagentsandweassumeitisoptimalfbrthe

principaltocmployalsotheinefficiemagent；inotherwolds,itismecessarytoemploythe

twOagentsfbrtheimPlememtationofthebasicpmject・

Thcsupewisoringeneml0bservesasignalimperfbctIycolTelatedwiththestateof

natuleXHereceivesawagepaymemtWsftomtheprincipal,andhisObjectiveisto

maximizehisutility(themonctaryincomeminusthecostofefTbrt)nisrepresentedby

艇-91(e)(whenhedoesnotobtainanysi化payment,andsodocsnotexertanyextm

efYbrt.)ThepmcipalpaysthetTansferpaymentstotheothermembersofthehiem1℃hyfmm

thejointlBvenuesYcsultingftomtbetwofinaIoutputsofthcvcrticalstructuTeandrcceives

thelesidualprofit・HisobjectiveistomaximizetheMowingpmfit(Iwenuesminuswages)．

〃=ＺＦ(．,)-(w1+"2+ｗＪ
Ｉ□1,2

Next,weconsiderthesituationofthemodelinmoredetaiL

Inthefbllowingteamproductioncomsistingofthcsupervisorandtwoagents，

thetotalteamproductioncost(expemce)isassumedtobe

c=(B-e)(｡,+α2)Ｍ･(α2-｡!)．ｘ （１）

ｗｈｅｒｃＸ=１or-1withequalpmbabilitiesandd＞0.ThepammeterXindicateswhich

９



ofthetwoagemsismorecfYicient,thatis,themargmalpmductioncostofoneagentwiththe

slmDewisor，sefYbrtis2dlowcTthanthcmarginalcostoftheotheragcntThecostdiffbrential

pammeter2discommonknoWIedge

Weassumeth蚊principalcoHtmctswiththesupervisordilectlyintheexantestage

(thoughhccamotdosoasfbrthetwoagemts〕,butafterhisparticipationinthepmduction

process,calmotmonitorthesupervisoTyefTbrtdi"ctlyNowtosimplifytheanalysis,Bis

knownaIsototheprimcipaLHe妃,Bistheinnatecostofteampmductioｎｏｒ

ｔｈｅ`avemge'margjnaIcostoftwoagents､eisthesupeMsofsefTbrt,andthisistheesscntial

productionftlctorinourmodeLWCoftenintr巳p1℃t：Aeastheextraeflbrtofthe

supewisor,TheiHterlX巳tationofeandAeisinasenseimportant・ForexamPle,inJapanese

subsidiaries,itisoftensaidthattheworkcustomismuchmorenexiblethaninAmericanand

Eumpeanones・ItisalwaysstatcdthatthewoTkdi舵IcntialsbetwccnthesectionsordMsioms

orbetweenthcmnksdoesnotc9dst． 、ｎ回ＵｌｎｕＫ FmHllUurIHIＵＵＬＩｎＣ（

Again,werBwritetheteampmductioncost．

ｃ=(B-e-`Ｍ)α】+(B-e+d･I)α２ (1)

ＩｆＸ=1,AgentlismoreefIicielht,andso,therelativelyefficientteamisfbrmedwith

thesupewisorinthesensethatthemarginalcostoftheagentlwiththesupeMsoryefYbrt:eis

B-e-d,whiletheotheragCnt,scostisB-e+d91fＸ＝-1,Agent2ismor巳efficient・FTomnow

on,werBstricttheanalysistothecaseｏｆＸ=１withoutlossofgenemlily、IfthepTincipaI

knowsthat汁1andcanvenfyittothecourt(outsideparty),theoptimalinitialconnactby

thepmincipalspecifiesthefirstbestaUocationsandcanenfbmcit・Inourmodel,the

principalisacompetitivefirmjntheentrystagebefiDrcthefbnnationofthebindingshort‐

termrelationshipwithtwoagcnts,andsoitmustmaxjmizetwoageHuts1totalrentsUbjecttoa

zeroprofitconstmint1o．

2.2Collusionamdsoft(unverifiuuble)infbrmation

Fonnnowom,weassumethatthesupewlsorperfbctlyknowsXic,whichofthetwo

agemshasthecompamtiveadvantageinthppmduction(development)cost,inothcrwords，

'Ifweconsiderthatthecommonsupervisormakesateamwitheachagent,wccalwiewthecosts（Ｂ－ｅ＋α)or
(Ｂ－ｅ－`)a8thecostparanmeterofeachteam

'oThCSupewisorbelongstothep『imcipaIintheentTyStage,aMaftertheprincipaIcangetthe”IationShipwiththe
twoagents,hebecomesan麺旦璽､：皿92ideIegatedtheresponsibiIityofthesucccssoftluepmjectPpanicipatingjn
thepmjectinamiddIemanagementpositionOfcourse,otheoPexamplesar己alsopossible．
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wbichisbetterfittedtothegoodtaskFmrther,Xis↑，soft（mwerifiable）infbrmationi'、

Forany”alizationofthestateofthcnatureX,thesupeMsorcanclaimtohavereceivedany

ofthepossibletwosignalsX={1,-1).Thatis,thesupervisorcannot↑'plDve'１totheprincipal

thatXisequaltolor-1,butonlyannounceitasxThisimpliesthattheprincipalknows

thatthesupervisorknowsXbutcannotsubpoemathesupeMsortosupPly

cviden塵thatsubstantiatesitsamnouncementXBythisassumption,Xisthcshared

infbrmationamongsupervisorandtwoageuuts,butitisnotverifiablefbrtheprincipaLIn

summery§thcprincipalcantalkwiththesupervisoronly,butafterhis”port(message),heor

shecannotobservethesmtecvenwiththehelpofthesupervisoMnlisistheimportam

point.）

EveniftheprimcipaldcesnotknowX，ifthereisnopossibilityfbrside-contYact

betweenthesupervisorandanytypeofagent,thesupervisorhasnoincentivetomisreportX

Indeed,lyimgaboutXwouldonlyleadtheprincipaltoswitchthe，true`rolesbetweenAgentl

and2,andthiswouldincrcasetheteampmductionco3t(expence)by2d･(αI-a2)and

therefbrethesupcwisorw･uldhavetospcndextMYbrtof2a･(αl-q2)/仇+α2)Onthe

otherhand,hiswageorcompensationfromlheprincipalisonlytheamountcompensatedfbr

thecostof⑪(e).So,hecannotgetanygainfiomthefbIlser巳portingThcfbllowingequation

summarizestheaboveargument，

SignalAgentlＺＴｅａｍｃｏｓｔｎｏｒｍ

Ｘ－１‐ｄｄＣ=(B-e)(・!+α2)+d･(α２－αＩ）

1ｈt＝-1,thereaIizedteamproductioncost(expcnce)isincreasedasfbllows

c,＝(B-e)(α,+Ｑ２)-.．(ａ２－ａ,）

ThesupewisormustincleasehisofTbrtbyAe=2.(α１－α2)/(α0＋α2),soastoachievehis

assi印ednormThiseffbrtisnotcompensatedbytheprincipaL

IncorItrast,suppose,fbrexampIe,thattype2(ineflIcient)agentcanmakeatake-it-oF

leave-itofYbrI1tothesupervisorwhenX=ltoinducethesupcTvisortoannouncethat文＝-1,

ie,toswichthe`true,mleofhimandhiscompetitoTandmimickthetypeMbrmation

coUusively・mis,intum,leadslhepmncipaltoallocabeagoodjOba1fbrtype2ageu1Landa

badjobazfbrtypelagent,WhichmaybenefHttype2andhurtlypelagcnt・Fmmthis,wecan

rccognizethatthercexiststhepotentialofmegativeextemalityefYbctsinthissctting．

l1ConsiderthisofI画isdomesec面Iy,untilyour巳achthesectiononthe`laterHl，coIlusion(ilDtegration)among
agennts､Inotherwords,itisunobsewabletoAgentl
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２．３StrategySpaces

Theprincipaldesignsacontract(compensationscheme)andoffbrsittothesupcrvisor

andthe岬nMepaysthe昭．nW(F(α)戈)Ⅳ…hX(inommodeLtlMstinctioni，
irrelevantsincctwolypesarepelfbctlycorlelatcd),thecontractdcterminestheoptimallevels

oMbrt(｡,anda2),yieldingtwooutputs(F(α,)andＦ(α2))IfF(αj)≠F(｡!)J迦旦｣h且

theagemtgets

qz13、Ｈｅｐａｙｓ

ＩＶＨｂＬ５，缶 刀11■LDL【n回ＩｎｈＩＫＰａｂ⑤Ｕ

puniShed・Sowecansubstantiallyrcstrictourattentiontoinputlevels:alandqzAJ・Hepays

thesupewisorWS(C).IfC＞で,thatis,acostovelTunoccurs,thenthesupeMsorget

punished・Thesupervisorrecommemdstotheprincipaltheagentsfbrthegoodtask,andaftcr

thaLexertshisprDductiveeffbrtsattheglobaltaskThespervlsor妃cievesWsonlywhenthe

publiclyobservable(verifiable)costnormcanbeachieved・Theagentchooseseffbrt

jｔｉｎα(assi2med)attaskOOb)１ｏｒ2． nＭ】ｒｌ⑥nmlI5回、巴ＵｌｌｕｕＧ

.MoTeexplicitly,sidepaymentAcouldbewrittenasafimction

jt2iventhcstatcXSomereadersmavwonderhowsuch

2mＵｒｐＵＷＩＩ団I

ofthesupewisofsreportofXgiventhcstatcXSomereadersmaywonderhowsuch

contmctsmaybeenfbrced・Forthetimebeing,Iassume14thatpartiescancoordinateontheir

actions,fbl1owingthecollusionlitcratures．

２．４ＴｉｍｉｎｇｏｆｔｈｅＧａｍｅ

(1)TheplincipalofIb応aninitialcontmctspecifyingthetmnsfbrfbrtheagent

"(F(α,);た)膠MimotiMoutputF⑯)風ndthesupeMsor剛rt1`・the…fbrMo
supervisorWS(C;ｊｔ)asafilnctionoftotaIcost(expense〕ThiscontmctispUbliclyannounced

andperfbctIyObservabIetootherparties・TheprincipalfiIcesthecOmpetitiveplBssu媚ｂｙthe

躯Tb｡…輌u……,……F(‘卜;恥j-L2……剛
ineqUilibium,aftertheW℃adtheIaterpaTtofthispaPer、

l31nthissemsebtheprincipaIcommitstothecompendhKtionschemeandoflbrsa1dndoffbrcingcomract,butdueto
theincompletemessthesetofcontmctibIevariableg,themodeIcauntrBatthe(colIusive)moralhaza｢ｄand/Or

possibilityfbrTenegotiationbetweentheremainingpartiea

l4moughlpresentsomefbundationsoftheenfbmeabiIityofthesidecontmcts,…nwithoutit,thispapeTdoes
includesomenewviewpointsonthetheoryofolganization・

l6mepTincipaldecideswhiChofthetwocontmctsheofYbrstowhiChagent,depemdimguponthissupewisoTy
uIwerifiable【巳port．
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rivalprincipal,andsohemusto髄rthecontmctwhichmaximizesthejointwelfhreofthetwo

agentsinoldertoobtaintherelationship

(2)TheprincipalcontrBctswiththesupervisordjrectly,andteachesthebasicideaand

conceptofhisprQjecttotheagemsthroughthesupervisoKe・gpmductmanager）

（3)NatulCchoosesthestateofrclativeproductMty(X)andthesi印alfbrthe

supervisorJnthismodel,thestateandthesignalareperfbctlycorrelated,thatis,the

supewisorObsewesnon-noisysi印al:x､Thcinfbrmativcnessofthesi印aMsperfect．

(3)`T11eagentleamsX､WeassumethatthesupewisorisacoUudingtype15Who

recievesbribewithpmbabilityl,ifitmcleaseshisprivateutility・Thisiscommonknowlcdge．

(4)mesupervisorandtwoa8entscansi印asidecontmctspecifyingasidetmnsfbr

(bribe)dependentonthesupervisofsrCport・Theyengageinbargainingoversidecontmcts

accMingtosomegamefbrm・WespecifythecolIusiongamebyassumingthat2agentsmake

simultaneouslytake-it-or-leave-itofYbTstothecommonsupervisoTfbrsidecontmcting

(reconmcting).(we…her己elMsioningasecondpriceauctionbetweenhcterogeneous

agents・However,wealsopUcsenttheotherextensivegamefbnn,Whichhasthesame

equilibriumoutcome.）

(5)Supelvisorrcportsjt､SidetmnsfbTsareIealized．

(6)Thccontmctwhichspecifiestheassi即edtaskisofYercdtoeachagentbasedona

i'type!'泥portofthesupervlsor．

(7)Thecontmctissi8nedbetweentheplincipalandeachagent・Theagentsandthe

supervisorcho･sethcirefYbrtinputsmtheirassignedtasksOutputF(αI),F(｡｡)andCare

realizedandObservedbyallpa『ties(sothesearevcrifiablevariablcs)．

(8)Tmns化rsthatareprMetemnedintheinitialcolltmctarercalized．

(9)Thesecondpmjectisstarted． ｕｕｍ日IｕＩ

AndweassumethatthedMsionalplofitinthesccondpmjectisSiCi,yi）

,WherWl＝F(αj),j≠〃＝l2Jnthiscase,atthetaski,theagent

喧翼pUIHUIOnRZH

一百十：zい-｡,）
suppIiestheinputinthel-periodpmject(today'siIwestment).Thatis,theadditionaIgainor

I・鱸::Eい_･加.uM・卿dingupomw……・杣…nch…mＭ
Ｏ

'３０fcoursqothersettingssuchthatwhe『ethepo8itivepmbabiIityofnon-coIludingtypeisincorpoUHtedinthe
modela応alsopos8ibIe・How巴vemtmaybeabIetobeanalyzedmo”suitabIyinotherfmmewoTks,suchas
repeatedgames．
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periodHcnce,weseethatthcpayofTstrucmMnthisstagehasthestructureofEi2鰻皿Z目ml-

sUnLQan唾圓些Thecmcia1poimisthatbyaddingstage(9)the”cxistsanadditional餌inor

lossduetothcexistenceofasecondperMprize:E(α１－α2),therebyakindofl1egmive

cxemalityoccurs

ThepTincipalmusttakeintoaccolmtthisdynamicefYbctandtheconHictofintenests

whjchwmksamongagentsintoday1staskdesign・

WecansummarizethetimingoftheGameasfbllows

SeIection

production
OutputS

F(a,),F(aJ
costC

arcpublicly
observed．

TYYmsfbusExpost
Initialrenegotiation
Contmct gameoccurs

1S theextm

implcmentedprizefbrthe
Lpcriodgood
taskoccurs．

Allpames
leamthat

XG(1,-1)．
Thepnncipal
designs
andofYbrsan

Initial

contract

Supemsorside
andcontmcting
２AgelHtsGame
leamX（the

Rcnegoti-
ationgame）

Reports
▲

X

side

tmnsfbrS．

TimiuDg

WeaUowsidetmns化rstobecostly.i､ｅ,入c>OAnincomecqUivalcntof$ltmnsfb泥d

byagentitothesupervBsorcosts$(1＋几ｃ)totheagentimIepammeterAc>Oisameasmeof

thedeadweightcostofcollusivetmnsfbrsfbrthctwoparties・Assumingthat入c>Oismeantto

ruleoutthepossibilitythatsidetmnsfblsoccuronlybecauseanagentisabettercollectorof

fimdsthantheprincipaLAnditimplicitymeans伽ttheprincipalhasabetteraccesstｏｔｈｅ

capitalmarket・nisalsoequMllent ●

2.STheFirStBeStcontmct

ICollusion-FreepmbIeml，

WechamcterizebrieflythefirBtbestoptimalcontmct ＿lｕｓｕｏｎｎｓｎｏ

gpljQn.ItmaximizesatotalsunDlus,whichisthesumofboththel-periodandthe2-period

surplus,thatiｓ
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ＭｌｘＦ(｡,)十F(α2)-1ルe)(｡!十．2)Ｍ(ａ２－ｑｌ)+域e肥万
（`JAe）

ThefirstorderconditionsfbrtheoPtimumaIC

F'(α,)＝B-e-d （２）

Ｆ'い)=Ｂ－ｅＭ （３）

｡'(e)=αＭ２ （４）

Thetenn2EintheObjectivefimctionisthe2-periodsurPlus・F.O.Cs(2)and(3)meansthatthe

marginalplDductofagentsoefYbrtsaIanda2equaltoeaChteam'smal画nalcost・Supervisor

andeachagentfbTmsacoalition,whichwecantl巴atasaproductionteam,TheypMucea

mQxketabIegoods,suchasautosorcomputerswhicM踵３０１．忽tthepriceofF(α,)and

(α2）Thetwoequalities(2)and(3)implicitlydcfine 臣［⑨ＵＩｍｐｎｎｐＢＩＵＵＷ回ｂＣｎ巳Ⅱ「

lh山１h銭ＬａＰ－ａ蕊

(4)meansthatthemarginaldisutilityofthesupewisofsefYbrtiscqualtothemarginalcost

savings・OncethesupeMsmyefYbrtisprovidc｡,ithasacommonefYectonbothteamcosts．

Whenweallow`collusion,,weshallsaythatthereis

agentlif

F(α,)>B-e-dandF(α2)<B-e+。

ofagent2byＵｐｈUDRiULBqUU｡、

(5)

Notetbat(2)and(3)impIythatF(α,)瓠７１(α2)andql>α２

2.6ExpostNeg8utiveExtemalityandExanteCompetingBehaviour．

Here,weenumemtctheimportantfhcts． 、⑰口暉ｕＨｐｐｌＵ鷹

distjnushfrom【 hatdealswithcollusionpmblcmsinhieTarchyThedetailedｅｌｓ１

nmHlV臼H可ｎｍｕｐＫ sHnI回ｑＵＩＵＵＨＯ

Lemmal

lftheIeisnoextemality(extraprize)atstagb(9),theexantecompetingbehaviour(conflict

ofinte妃st)doesnotoccurmnegIobalincentivecomstramtfbrthebadagentissatisfied(non

binding)atthefilstbestallocation．

ThisIemmaimpliesthatbothplayershavethesameprefb”ncepattemoverthetask

1５



assignmemtoutcomeintheexantestage,ａｎｄso,thcreisnopmbleminthissituatio､．

LCmma2

LetE(α１~ａｎ)representtheextraPrizeintheexpoststagel7,andletErepIesentthemargina1

prizewhentheagentgetsthegoodtask・TheMheglobaIincemiveconstraintfbrthebad

ifandonlyifagentisnotsatisfied

E(α１－α,)Ｚ[F(αI)-F(αI[(B-e-Ae＋`)α1-(B-eM)α2]-(1＋几c)[p(e＋ＡＣ)-｡(e)］

oriｆ

皮(2例){(Ｍ１-歳]鶚‘
wherethefi『stbesta】locationisdcfinedbythcsystemofF・OCS(2)-(4)

Inthiscase,thepmblcmmicsituation(thcexanteconflictofintercsts)occurs．

Lemma3

Iftheexpostrenegotiationgame

outcomecanbeachieved

thCfil3tbest、｡［ｎＥＯＶ⑤IＵＸＥＢＵｂＵＵｕｌＵｕｐＵＵｒＢｇ

TheimpIicationofthislemmaisveIyimportant・Ifthesharingmleintheexpost

”negotiationhasnon-fixed(zem)sumstructurcs,suchas百+Hい),i=1,2,wherePi(ai)isthc

privatebcnefitftomtakingchargeofthetaskai,thepmcipalcanofTbrthefirstbestcontmcL

intemmllizingtheadditionalSmpluS:Ｚ
ｉ=1,2

P'($)＋(2E），the ｎｍＲｕｍ暉ｓｕＩｕＵｏｎｎ【

hthegameswiththezelo(fixed)sumpayofT,ＣＯ"、Ｌ１Ｉ厚lHnIDEUJP

structures,thcsumofthcpayofYboftheagentsisconstamt(2百),derivedfiomthcexpost

stage(9).Ｓｏ， ｌＩｕ０」１１ⅡＩロlon-QtmwoilsamC

喝ＩＩＩ－Ｈｖｉ⑥ur)oveTtl5Ｗ■

Ｌｅｍｍａｓｌ,Zand3showthatthecrucialfiuctorssupportingthe
D

JKUpU回

finrtherstolyinthispaperarcthatthercexistsasU7D咽"egmjveexU巴mZJﾉjDﾉjMleexpo⑱’

”"egDrmljo"ＳＵＺＩ腰仰andthatitisa伽ed陸、ﾉｍＪｍ印meamo"gcJgB"心.Inthiscase，

the起existsomeinefYicienciesimpossibletoremove．

D7ThisimpUestheconstamsumlusisgememed,butthedistributionmfWbcdiscⅡ己telychanged．
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Iemark

}Ml鯛三
isalsothefixedsum:2百+Egamc､AbigdifIbIcncebetwecnthisandtheoneinthe

maintextiswhethertheprincipalcanadjustthesizeoftheextmpmzeE･(qI-a2)byhis

strategy(contmct)ornotBetwcenthesetwocases,thelocal(marginal)pmpertyofincemives

3.Cancollu8ionenhanceefYiciencyasa8econdbestmechanism？

theprincipalhasachoiceWhenthercare 50ｍｅｍｅｔｈｐ１ｅｎｃ１ｅＩＩＩＩｏ’

betweentwob/pesofcontracts､Thefirstisthecollusion-proofcontmct､Thesecondisthe

equilibrium-collusioncontmctwherethesidecontmctbetweensupervlsorandoneofthe

bottom-1ayeragentsoccursinequilibrium・Thatis,themaincontract(a,,a2,e)isclassified

intotwocategoricsbythenatmcoftheequilibriumthatitinducesinthesidecontmcting

andthelfn廿ergameWecalltbefbrmer 。IHusIqn■ｑ眉IＢｐＬＱＢ１４０１ ＪｌＩｕＵｎ■nm⑪

Z目g哩旦｡whichisfilrthurdMdcdintotwosUb宛gmesdependingupontheinfbrmatio、
●

structurc(observability)onactions(sidepayments)．

３．１CoIIusiOn-ProofContract:、eterringColIusion

Inthefirststep,weassumethatitisoptimalfbrtheprincipaltostructuleincentive

schemessoastoplcventcoIlusion(thesideconlmctingdecision)Welatershowthat

collusionproofhessisoptimalo”/b｢ａｓ凹雌αq/〕ﾌqPpmelePu

ToprBvemcollusionbetwecnthesupewisorandlype2(inefYicient)agentwhenX＝１，

thegmsscolIusivegainfMype2agentofamisUeportofX,Ｕ(｡,,e十Ae;2)-U(`Ｍ２),must

besmallerthanthefbUowingextmdisutilityofsupewisofsefYbrt，

,(・旦禁葦辺)一昨Ｍ)空{)二等’（`）
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wlluedattheadditionaltmnsfbrcostbetweentype2agentandSuperviso皿The：卯ssgam
■

fbrtype2agentislewrittenasfbllCＷＳ

U(α１，．Ｗ;2)-U(`Ｍ２)-F(．,)-(Ｂ－ｅｗＭ)`u1-[F(αﾕ)-(ルe十.)`Ｕ２]十厘(･曲）
＝[Ｆ(α】)-F(α2)]-(ル`+d)h-q2)伽.α１+E(｡!｡α2）（７）
ｗｈｅＭ(α,,｡ルＥ(al-q2)accordingtothesettjngof(9)inthetimingof

thegLme

WerdcgatedthelogicofcollusivebehMoursandtheCarefiMerivationof(7)andtbcbeIow

constmint(8)toAppendixl、

seeAplDeMixl

so,CoalitionlnCentivecmstmintis，

川ｗ(･辮鶚＝ )-伽U(…2)-ＵＭ））
(8)

Theintelp1℃tationofinequality(8)isasfblIows・WhenX-1,thebadtypeagent2cancolludc

withthesupcwisorandco1lusiveb/misreportjt＝‐LTheg風infbrtheinefYicieHttype2isthc

righthandside・ThesupeMsorcomtmctstheteamcostnonnCwiththepmcip【11,sohemust

pmvideanextmefTbrt・HisextrHcostmustbccompcnsatcdbytheb2dtypeagent2,atleast

bythcamountofthelefthandsidcof(8).Hence， 。LLuHHJR町回⑭uHnUEbII唇蜀

andso,theallocationpmposedthrDughtheｕＩｔＩａｔｅｏｒｃ応dlbIe,tortncetrlcIenttvpG

initialcontmCt

Consider

bccomesthefimalaI1ocation．

firstbestsolutionlfweintrMucethcpossibilibﾉoｆpIlusIon‐

collusion,thesolutionisnotsupportedfbrasUbsetofpmmmeters､Insuchacase,whcnthc

twoagentsaMhcedwithtMMb6stoptima1allocation(α拝,α要,e肥)，thebadtype

agentwaIItstoselectthegoodcontmct､HeandthesupeTvisorcanimpmvetheirwelfilreat

theexpenceofthegoodtypeagent・ThesupcMsorcangetboththeccntmlizedtrmsfer

9D(eFB)PlusthedecentralizedtTansfbrs,whichisthelefthandsideoftheinequality(8),in

thiscasethetotalsuTpIusdecreases､Hence,inthenon-verifiabIeinfbrmationcase,ina

subsetofpaTameters血eprincipal図ves叩thefirstbestsolutionbecauseofthethrentof

coUusion,andhecontrivesanotherdevicc,oneofwhichisthccoUusiOn-pmoflcvclation

mechanismNeedlesstosay,thesupewisor,whohasYBoprivatcinfbrmationaboutB,enjoys

1８



nomfblmation”ntIesultingfmmit・
TheprincipalBoptimizationpmblemiBtochooeeapairof(αLα2,ｅ)inordertomaximizethe

totalBmplu8BubjecttothecoUuBion-proofincentiveconstraint．

ICoUusion-Pmofpmbleml

胸Ｆ(．,)+F(α2)-[(８－．)(`ｗ２)刊し-α,)+P(e)]+2万

(α,〃｝

…Ⅱ弩禁云旦)w十Uい…ｌ－ＵＭ）
NotethatWhenX=1,inequilibTiumX=文＝1,thatis,thesharcdinfbrmationamong

thermnainingplaye応exceptfbrtheprincipalisinducedtmthfimy・Wecannowdescribethc

equilibriumcoUusionpmofcontmctstTuctulG

IPropositionl］

Forthesolutiontobecollusion-proof;the施existsd,>Oandd2>d,(｡Z<＋｡｡)suchthat

(a)Ifd<d,,flatandextreamlylowbpoweredincentiveschemesalcoptimalBothagents

chooseanidenticalefYbrtinput・TheymcintermediatebetweenthetwolevelsofefIbrtsthat

willpr巳vailundercompleteinfbnnationaboutX・Inthiscase,stmngcmsssubsidization

occmsbetweentwoagents・Thisschemeimplies‘payeq皿lity，orpoolingconmct．

(b)Ifd,≦｡<d2,theincentivecontmctswithwagesprcadordiscriminatoryinccntiveschemes

(sepamtingcontracts)areoptimallyadoptedSincethethreatofcollusionisefTbctivclycostIy，

theprincipallcmovesthepotentialincentivctoco1ludebetweensupeMsorandagent2Asa

resulMhelow世powcred(butnonzem-powc剛)incentiveschemesalcimplemented．

(c)IfdZd2,thethreatofcollusionissociallycostless,i､e､,thesoIutionisgivenbythe

FOCs(2)-(4)This…cMytMrstbcsts●1ution(`nfW,e麺｝
Ⅲ221

AppeMix2

Aninte"stingconclusionisthat,fbrsmalld,(Whichmcansthattwopmductionteams
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…・tsodiffbTent)thestakeincolIusioll:Ｕ(α,,ｅＷ;2)-U低eﾕ)isnotonIyrcducedat

theoptimumbutlomZb′diS叩pemF．

ｍＭｓｉｓａｎｅｘｔｌｅｍｅｆｂｎｎｏｆTheprincipalimposes nＣｒＩｎＵｌｎｕＩｂｌＩＩ

cross-sUbsidizationamongtwoagents,andeveuytypeisrcquiredtoimplementthesameIcvel

oftasksOobs)fbrthesamewagQ

mBeintuitionfbrthisresultisasfbllows・Theefliciencylossduetotheil､efficientjOb

designisatmostoftheorderofd(costdifTbr巴ntialpammeter)bccausetheprincipalcan

adopttheflatwagescheune､ThislesultsexactlyintbeefTiciencylossofordeM
Hence,acontractinwhichal-a2isnotoforderatmostdissUboptimal,becauseit

ilwolvesadistortion妃Iativetothefilllinfbrmationflrstbestcase,anditdoesnotconvergeto

zcloatlatedorfhster・

Now,considerthecoUusion-incentiveconshnint(8).Asafilstorderappmximation，

thelefthmdsideispmportionalto(αｌ－ｑ２).｡,andtherighthandsideisoforder(αI-q2)，

hencctheconsmintcannotbesatisfiedunlessa,＝α２＝α，ie,flatincentiveschemeorpay

equa1ityJnotherwords,inthecoIlusion-proofpmblem,theprincipaIcanapploximatethe

lossoforderdtozemifpayequality(cmss-subsidization)canbeappliedInthiscase,itcan

bcsaidthatthecross-subsidization(impliedby`payCquality，)canemcrgeasanoptimal

overallsolutiontothepolitical(rcnt-seeking)actMtiesofsomeagenHtintheteGunpmductive

systemTheconflictfbrthegoodtaskbetweentwoagentsisoptimaUWesoIvedby

estabIishingasingleincentivescheme:α,＝α２＝ａ u-Hm副ｕｕｕｕｕ副ｕｎ－ｐＨｕ｡【【暉FRN、■、

TaILdeviatinRIittIefmmthTefTicientiobd且SimｖＩａＩｌ．、ｅｃｏｓＵ１ｎｑｕｃ－ｐ

､､圓山畠SLWhiIethebenefitofthedisappeamnccofthelentseekingactMties(bribes)islarge

ordiscrcte(inthefirstorder).Thisisthetheo剛calintuitionastowhythepooIingcontmctis

adopted

Foralarged,thesupervisofscostoflyingisveIylarge,andthcinefficienttypccannot

compeInsatefbrhisextm(noncontractible)efYbrt・so,theconstmint(8)issatisfiedbythc

first-best-solutioninthecascofd≧。z<+･◎・I、thiscase,thecollusion-fieefirstbcstsolution

isexacuycollusion-proof

ForaniIltermediated,theａ価alysisissomewhatinvolved・Thisisduetothcfhuctthat

IowcringtheefYbrtspreadal-q2rcduccstheagentlsstakc,ie,coalitionbemefit(the

toumamentpnze),butalsotheincr巳aseofthesupervisolyeffmastheaccompanymg

solutionmakesitmorccostlyfbrsupeMsortomisreport,whilMiewJ伽q/･jlybmm"oniｓ
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relativeIylarge・Inthiscase,asatraditionalconlmctdesignlitemtu”,theprincipalfhcesthe

tmdc-ofTbctweenhistemptationtos6tthehigh-powcledincentiveschemcandthecostof

coalitionincentiveCompatibility(thecostofthetmnsmissionofinfbnnation).2disthe

difIbxmceoftwotypc,andprincipaImu8tconsidcrthecontroIcostofinefIicienttype

agentisincentivelnourmodcl,theprincipaladjustthegoodtype1sefIbHtal,thebadtype，s

efYbrta2andthesupervisor,gefIbrtesothattheinefYicienttypccoalition2willnotmimic

theefTiciemtypellnthMIse,thesourceofinefficiencyinthefirst-pNnject:Ｅ・(ａ１－ａ２)iｓ

αl-a2issmaULThebenefitofTeducedinequilibrlum． ｍｃｓＩｏｐｌひ。

increasedincentivesissmaUcompmBdtothecostofineflYcicntrentseeking､Notusingof

infbrmationisalsoinefficient,sothelowbpowe”dincentivcschemeisadoptcdasanoptimal

solution､Thoughthetheoreticalintuitionisthesamebetween(a)and(b)inpropositionl，

、nＭ

３．２EquilibriumCollu8ionl8AllowingVerticalCouugiOn

WenowinvestigatethepossibililythatitmaybesecondbestoptimumtoaUowside‐

tmnsfbrs(bribes）inequilibriumbetwecntwopartiesofanorganizationwhoi'shalei1soft

(unverifiable)ilufbnnation、

Inthissection,weassumethatthetopmanagememtallowstwodMsionstocompete

fbragivenprizeE･(α１－α2）ThenatthenextsectionLweassumethattwodivi3ionsbargain

efYiciemtlysothatthe

92mm量．

ToseewhyaUowingthesidetransfers(bribes)maybeoptimaLsupposethatX=1,i､e､，

typelagentandsupervlsorcanfbrmamoTeefficientcoaIitionthantype2andsupervlsor，

andsupposethattheueexistsanjobsp1℃a｡(α,＞ら).Inthissituation,type2agentiswilling

topaythefbUowingvaIuetothesupcrvisor．

U(`Ｍ十Ａ｡;2)-〃(`Ｍ２）

=F(｡!)-(B-Mg+小!+E(tJ1-a2)-[Fい)-(ル`+ｄＭ］
=[Fい)-F(．ｚ)]‐(B-e+d)･(a1-a2)+△..．!+E(α1-α2）

１cｔ
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Uh梺差岫鰹)Ⅲ鶚鐘［ ﾘｰ州］ (９）

denotethesidcpayment(bribe)thatthcsupeMsormustlBceivefmmthetypel(good)agenL

totellthetTuthaboutXifcoalitionincentiveconstraint(8)isnotsatisfied,andtheslackA>O

exists

NOtethatAisthenetbenefitwhichthetypc2agentobtainsfmmthecoI1usionwith

thesupervisorlfA≦0,suchaninitialincentiveschemc{α曲,e｝iscxactly'0collusion

pmoFiunanorganizationconsistingofsupervisorandtwoagemts'８．１t△＞０，theefYicient

typeagentmustcounterofYersagainstagent21sofTbr,ie,ｈＭＰｏ伽αJﾉzJcrjWrjes舵"ﾉｰseejtj咽

qcjiWrjeqﾉ"intbeexantestage(thesidecomtmctinggamc),soasnotfbrthesupervisorto

mislcporttheinfbnnationdiscretiomarilyandcoUusivelywiththerivalagentZ

ItisintheintercstoftypelagenttocolIudewith(bribe)thesupewisortotellthe

truthX=1血nd-QnLjf

U(Ｍ１)-U(α2,e+△.;1)ｚ(１Ｍ`)･△ （10）

几。isthemarginaltmnsfbrcostfiomagenttosupcrvisorThefirsttermofthelefthandisthe

gainhegetswhenheisassignedtothegoodtask:andthesecondtermisthegainhegets

whenheisdeprivedofthegoodtask,HCncc,thedifTerenceisthcnetbenefitwhichgoodtype

lgainsfiomthetruthlcporting､mBerighthandisthecostwhichislequi妃dtoIetthe

supervisor(cooIdinator)reportthetruthwhentherivalagenttriestocolIudewiththe

supeMsorNOtcthMtcraM(α,｡e;])‐Uい,e+ＡＣ;I)＝U仇β+△e;2)-ＵＬＧ;2)is
satisfied､Hence,thelelativegamofthegoodtasktothebadtaskisthesamefbrbothtypes．

(i=1,2）

USingthisfhct,(10)meansftom(9)thefbllowinginequality

,(･箒彗｜二二;:')-Ⅸ．)震, (11）

'8ThisimpIiesthattheprincipalproposesanallocationbelon8ingtothe`CO､'intheo屯anizationofthesupeuvlsor●

andtwoagents．
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evenfbraNOtethatfbrq,＞α２，(11)isalwayssatisfiedSo， 百ｐｍｍＵＵＵＨ

smallpositivedHOwever,incquiIibrium,thereisacostassociatedwithhavinglypelagent

transfbrtheamountofAtothesupewlsor,equalto1cA・Thiscanbccalledlh且－２QsLgf
●

ｎＩｕｕｎｑｕｕｕｍＨｍｎｕ［Ⅱ巳ｎＬＦａ

Thus,theTeexistsadeadweightcostinrelaxingthecollusion-pmofnessconslrainfo，

the”byhavingthetypelagentbribethesupervisorandcreatingcostlysidetransfb庵inthe

exantestage・TheorganizationtakesthisdcadweightcostontheequiIibriumpathinthis

equilibriumcollusionregime,butthistypeofcostdoesnotexistinthecollusion-ploof

能glmementionedabove・Asfbrtheexanteincentives,wearCenvisoningtheequilibrium

outcomeinthecompetitionbetwcentwohetcrogcmeousagentsinanauctionbefbresigning

theverticalsidecontmctwiththesupervisorThesupervisorlBportsthe文whiChis

ftwoumbletothehighestbidderintheauction(thewinnerintherem-seckingcompetition)，

ｗhe応thebidoftheinefflciemtagentisalwaysdeflatedbytheextmdisutilityofeffbrt

engenderedbylyingcollusivClywiththesupeMsor.(miscorresponds tothcshadedaream

画gum型)．

Thoughtheprincipalmustchooseoneofthesetwore画mesBefbrCthat,wewill

distinguishthesetworegimcsbymCansofthesignofAA,definedinequation(9),isthenet

benefitthebadagentcanobtainwhenheisassigmedtothegoodtaskThishasafimctionas

thesolm℃ethatinduccsthe妃ntseekingcompetitioninthcexantcstagelfA≦0,wecan

considcrsucharegimeasi'no-side弓tmnsfbr”gimei'.IfA＞0,wecanconsidersuchregimeas

the'Iside-tmnsfb炉regime''.z】

ThesupeIvisorandtheefficienttypeagentfbrmsamo”efYicielltjointproduction

teamthantheotherone,ThecostdifYbIBntial(technologicalasymmeby)betweentwoteams

B9Wep麹entthefb1Iowinginterp面aticn､ThegocdagentlmDstovemometheincmtivefbrthebadagemtto
coUudewiththesupewisorbby唾６ｍ耐gthereuBtseekinginvestmemtintheeo[antestage,andtheuDther巳mtseeking
bythebad(rival)agentisdoneinahiddenfhshion(UnobseTv8bMothegoodagemt)Jnsuchsituationsbthegood

ageIutisfbr℃edtoinvestiiuthee9【ante『巳mtseeUdnginlheamountofAinorde『togetthegoodtaskintendedfbr
him,accompaniedbythedeadweightcostmentioned8bove，

zoTheor色ticaIIy,itisequivaIemtoaddingthesIacktothecollusionpmofincentiveconstuHintofthe瓢』pen'isoTand
thebadagenL

21Ther己ademwboaIDfhmiIiarwithtbeIitemtuJ巳sontheToumament，,ｗｉｌｌ『⑫cogmzethatthefbrmeTcanbe
viewedasthe`non-toumameuM，rpgime,andthelatteTaSthe`toumamemt,oHe,inthcsemsetlmthepositive
incentivesaIcinducedontheequiIibriuｍｐａｔｈｉｎｔｈｅ甑antestage．
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is(B-eM)-(B-e-d)=2..z20netypeofthesetwokindsofsystemscorTespondstoA＞0． 

Theoletically,itisequivalentthattheMsnocoIlusion-pmofconstmintinsuCharcgumｅ 

Ｗｅｌｍｄｃ■standthcfblIowingtmdeo侭.Intheexantcsidecontmctingstage,thecollusion-

cost,iethecostofcoIlusionandhiddengamingisinc”ased,butabetterexpostincentive 

schemeispossiblewithfUllsepamtionoftwotypes・ThisMbe"ZJdb-qが6cno'eeMleexq"ｌｅ

ｊ"Ｃｅ戒jvec“/α"`a】『pos『Ｍ城L

LetusconsiderthislegimefimheⅨTheprincipal(centeDallowstheequilibTium 

verticalside-contmctbetweensupervUsorandagcntone､Thisimplicsthattheprincipal 

substantiallyalIowsthesupervisor，sdiscI巳tionarypowerineqUilibrium,ａｎｄ`rcally，useshis

Teportonthe`typeMbrmation・Theprincipalpubliclyannouncesanallocationtothe

supewisorandtwoagemtsthroughtheinitialcontmct． 旦喧ﾛ暉凹PDI哩凹、

auctionizethetwocontractsintendedfbrthemThen,the ＳｍＨｐ鳫暉qnK

O 

makethesideconl]ractproposaltothesuperv1sorsimultaneously).Ｔｈｅ Ｈ１字ｑｐｕｑｕｕｕＰｕｌｕｕ１

badtype21sbidinducedonthcequilibriumpathis,then， 

雌［ )州U仇梺差ＵＭ)Ⅲ
〃(ｑＩ－ａ２）

α１＋α２ 

TheinterpretationisasfbUows・ThefirsttennisthemcarrotI'(帥ssprize)whenhe

winstheauctionintheexantestage,andthesecondisthecompensationfbrthesupeMsors 

extraefYbrt,WhichisnotcompensatedbythepnncipalAsanalyzedabove,thcbidbythe 

efficienttypcwillbemolethanthebidbythcine筋cjentonc.(Ifweenvisionthesecondprice

auction,thegoodagclYtbidshisnctvaluationtothegoodtaskinthcequilibrium23） 

SincethesupervisorisdeIegated Ｌ罪ｌｒＣＤｌｌｅｎｑａＩＨＯｎ

inthisreglme,thesupcMsorasastrategpccoordinatorletsthem 凹型厚nＵｂＵＫＪ６ＦＨＣｎロ

z2SuchconsidemtionisimportantwheuuweconsidemheJapanesejointpmductiongy目temFor感ampIsmthe
Japanesesubcontmctingsystem,thepnncipaldelegatbsther巴sponsibiIityofsuppHerseUectiontothenpIanningand
coortlimtionsectionn､JapaneseproductdeveIom爬加organ吃ationscanalgobeviewedasasimilarsystem、

羽Weconsiderthepairofnetvanation8arobiddemonthccquiIibriumpath,andthevaluationofthebadtypeaI⑥
paidbythegoodagemWecanconsiderthesevemlgamesthatbrimgsaboutsuchoutcomesin 

equilibriumExample8areitemtiveeIiminationofweakIydominatedstrategiesinthesecondpnceauction,aNash 

equilib『iuminthesecondpriceauction,amdanexteuusivefbmbaHgaininggameofthealtemativeofYbmbythe
supew18oTandtwoagemSprpsemtedintheappendix3 
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competefbrgoodtaskaIThislo印cincludcstheflavourofmnk-orde炉toumamentintheex

antestage 

lnequilibriumofthis祀印meothcefYicienttypealwayswimsandsendsAtothe

supervisor,afterthesuperⅥsor”portsthetruth:X＝舵ltotheprincipalandheisreaUy

o舵redagoodtask､ａ,､Theequilibriumtlansfbrpaymentrecievedbythesupervisoristhe

sumofthepaymemtsbothfmmthepriH1cipalandfmmthcgoodagemJtisasfbI1ows． 

)-川U仇竺装UM1I-I,(｡辮鶚掌［ Ｔ＝｡(e･)＋ (12） 

InsummaTy,thesupewisor(referee)has ⅣＯＨｍｕⅢu】皿」Ⅱ】■mHlu［ ＤＨｌＵｂＵｑ 

蝿､唾.TherBmarkablepoimisthatweTuleoutthepossibilitythatthesupeMsor1srcport

Oudgememt)mustbeincentivccompatibIe(selfenfbrcing)afterrecievingthesidcpayment 

fmmthcagerlt､Inotherwords， Ⅱ喝qJUIUUU回囮ｘＬＵＨｕＵ⑤UlU ｕ５ｕＪｕｎＩｕｕＨｎ 

mTtin1d-aIlowlhebindinR(Vertical〕Qｏｎｚ４ Thus,inourmodel,the(vertical） 

side-contracthas皿１ orbinding,andsothesoft(unverifiable)infbnnation 】､臣ⅢⅡⅡ■ｍｕｎｕ

affbctstheequilibTiumallocation 

Nowwefbrmulatethisregime､InthisequilibTiumvcrticaIcollusionregime,there 

isnocollusion-pmofhessconstmint,i､e,inequilibrium,collusionorr巳contractingoccurs

benⅣeentheverticalparties・Sincetheprimcipaltakesintoaccountthesidetransfbrcostorthe

costofsidecontmctnegotiationMcA，hisproblemisasfbllows． 

IEquilibriumVerticalCoIIusiDnProbIeml 

ＭａＭ(．,)十F(α2)-IB-e)(α]十．２)Ｗ2-α,)+ﾊﾟ．ル2万
{αＡＣ｝ 

‐+仇針娑吻４１作甥-州Ｉ
subjectto△三０

Z4Thisisanimportantassumptioninthestamdard`colIusion，litemtures,whichfbllowsthemodeIof 

TiTole(lg8qlg92)and,atthesametim＆oneimplicitassumptionofthestandardcoopemtivegames． 

－２５ 



Thelasttermistheequilibriumsidepayment(bribe)intheinterimlenegotiationgame 

(Ⅱ巳sourCelosshDmthesideContmct).Thes雌takesintoaccountthelcductionintheCenters

tmnsfbrtothesupervisorinamountequaltothcsidepaymenthercceivesfiDmhisagent・

ThisisthesourceofiMficiencyinthisregime・Sinccthercisnothinglikethisinthel-best

contmcLweseethatthisregjmecannotexactlyachievethefirstbestefTiciency・

ThcprincipaloffbrstheinitialcontmctWhichhasthetargetlevelofthcinput 

pair{｡A,e},andletthesupewisorandtwoagents妃neg･tiateattheexantesid･厚c･ntmcting

stageTheprincipalaIwaysinducestrueinfbrmationX=1,butthecostofcontrollossorthe 

costoftheexantebargainingmustbetakcnimoaccount・ThisistheveIysourceof

ineffiCie､cWmdsotheprincipalmitigatesthisthroughmarginallyadjustingthetargetlevel 

ofjobs{α１，α2,e｝ 

T1Mnrstorderconditions(themar2Pnalconditions)fbrtheoptimalincemiveschemeaI℃ 
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川
地
州

α
 (13） 

(14） 

(15） 

where， 

△Ｆ１．,)-(固-…M)骨．,瓶-(１Ｍ･ｗｗ)芸ａＪ， 

△－P(‘が(画-Ｍ鶚姜`璽一ﾛｰ(剛(｡w)芸ａＪ２ 
ａＡ 

房=a1-q2-('十ﾉＩＣ)[p(e十Ａ．)-｡,(・)］
and 

咄紬
伽
一
殉
伽
―
ぬ

Thescconditionsareintuitive.(13)and(14)meamthatthemarginal plufitsofthe 
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efTbrtsaIanda2equaltothcmarginalcostincreaseofcollusionandhiddcnrenegotiation 

game､Similarly9(15)mcansthatthemarginalcostofthcsupervisor1sefTOrtequalsthe 

marginalcostMuctionplusmarginalr巳ductionofthccontlol-1oss-cost・

mis１℃gimcrcsembles1h凶91』n週2,厘Zmnitsgamcstructuxelnthisregime,therent‐

seekingactMtiesaMIuducedonthcequilibriump6uth,butitlesultsinthedeadwcightlossin 

tennsofthewholeorganizationHencc,asasecondbestmechanism,theunderprovisionof 

incentivcswiUoccur25・InsummaIy，

Pro 

（a)ThemarginalpmpeTtyoftheoptimalcontmctwithoutacollusion-proof 

constraint(tbeoptimalinitialcontmctwithcquilibriumverticalsidecontract)is,asawhole， 

characterizedby(13)-05） 

Supposcthattheconditionoflemmalissatisfied,Ｔｈｅｎ， 

（b)Forthemostpartofthesetoftheexogcmouspammeters(Ｍ,E),the/０Ｗ,owered 

6〃sap[Jmlj"gjloce""1'esch”esalcoptimaLThisrcflcctsthebasicmdeofrbetweenthcex

postinccntives(surplus)andtheexameincentivecost． 

（c)Forsomepammeter圏of{ん｡,｡,E},thepoolingcontmctisstiUasolutiontothe

equilibriumcolIusionpmblem 

Thepmofisdonebythesamepmcedurcasthealtemativeproofofpmpositionland 

soisomitted・Thcintuitionof(b)and(c)isasfbllowslftheincentivespTeadqI-a2is

purturbedamundqI-α2＝０，thepositivemarginalSurplusfiomthemaincontmctisinduced 

bytheamountofthevalueoftheinfbnnation:｡ⅢOwever,themce"rjvecDFl(deadweight 

cost)Msoinduccdbythoamountof-｣←EJfthefbrmcrislargcrthanthclattcr,the 
ｌ＋几c

intemal(sepamting)solutionisoptimaIlychosen・Intheoppositecase,thepooling

(comer)solutionischosen・Thelattercaseisnoticeable,buttheFOCs(13)-(15)ale

simultaneouslysatisfMatthepoolingsolutlon:α,＝α2＝α,①'(e)=2aonlyfbrthcmore 

２３Ｔｗｏ妃marksshoUldlbIlowthis・OneisthattIDismmginalp『OpeUtydependsuponthesizeofthenegative
extemalitybandtbectheTisthatthestmRdmd`Tbumamemt，literatu雁,Nalebufr-Stiglitz(1983）

ShowsthattheunderprovisionoftheoptimaIincentiveswilIcccurduetothetmdeofrbetweenimcentiveandrisks． 
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restrictcdpammeters． 

３．３EquilibriumCoIIusioun2：uteralCoIIusionamoIlgAgents・

Untilnow,weinvestigatedthel0verticalcollusionnbetweensupcrvisorandagent,In 

thissection,weconsiderthe11IatemliIcollusionamonghetcuDgCneousagcnts・Theproblemis

whethcrthecoopemtion(collusivebehaviour)amongagcntscanimprovetheovcmll 

efTIciency・Inthisr巳gime,thetwoagentsshaletheprivateinfbmMutionWhichtheprincipal

doesnothave・OneofthcmisthestateofnatmBXandtheotheristheaction(bid)pairs(A1，

△2),Whichistheoutcomez5ofsecondpTiceauctionamongthesupemsorandtwoagents． 

TsubstantUallvmonUtor(０本凶 ＣｎＯｍｅｒＳＤｌ０ｍｎ Uｎｃｃ ロⅡ

weshouldconsiderthesidecontractingamongthemInotherwmds,wecandistinguishthe 

hiemrcy(especially,thetwoequilibriumcollusionrcgimes)bythede8m℃eofinfbrmation 

sharingbetwecntwoagcnts・Inthisequilibriumwithlatemlcollusiontheinfbrmationflow

ontheiractionsbetweentwocompetingagentsisintroduced,whileintheverticalcoIIusion， 

weimplicitlyassumetheexclusiveinfbmlation26onactions(rmt-seekingactMties).＿ 

afTectstheimcentivcsofagentsbecauseitafTbcts ｌＥ(ＡｃｔＩｏｎＯｂｓｅ IUUlUHHuIq 

thedistributionconditionsofthesurplusatthcsidecontmctnegotiations・

Now,wcconsiderthefbllowingtiminginthisindirectmechanism.△nEZtheprincipal 

ofTbrstheinitialconmlctandpr巴commitshimselftoit,buth目22[且siemingtheverticalside

contmctingbetweenthesupervlsoraMeachagent,inotherwMls,inthefirsthalfofthe 

stage(4)twoagentsnegotiateoveracollusivca脈emcntamongthemWeassumethatthe

negotiationamongagentsisdescribedbytheNashbargaining 

Theth妃atpoint(statusquo)ofthebargaininggameamongthcmis

(て１万ｺ)＝(U(α,,e;1)-(IMC)Ｍ(α2,e;2)）

ThisisauniqueNash(dominantstmtegy)equilibriumpayofTallocationinthｅ 

2,Inthiscase,weimagjIlethesettingthattheagentscanrC-olIbTtheirbidsaflerobsewingthebidsinthefirst 
roundbutbefbrethefinalJ己portingofthetypeinfbrmaticnbythesupewu8oT、

あItimpIiesthatthebid(eUKanterent-8eekingfbrthegoodtask)isobservabIcomybetweenthesupewIsorandthe
agemwhoismakingtheaction・Inotherwords,thesupewisordoesumtteIIoTdoesnothavethetimeandmeansto

tellthenvaIagenttheprocessofther巳ntseekingbeIMwiouT．
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abscnccofcollusivea8FCementamongagents,inotherwoTds,theequiIibriumpayofr 

aⅡocationwhichtwoagentscangetintheequilibriumcollusionrc甑mcbetweenSupervisor

amdthcefTicientagcnt・Ontheothcrhandlthecollusivesurplusis(1＋几c)△becausethe

sumofthep③yofTMthetwoagentsisU(`Ｍ１)+U(a2e;2）inthecaseofagent 

cooperationThisisduetotheftlctthattwoagentscanincreasethesumoftheirpayo価hD2

NOwthctwoagemscanmutuallyobserve DpDnH =、[■Ｒｎｌｍｎ厘J四⑨Ⅱ

thebidsbythemaswellasthctypeinfbrmation,ａｎｄso,theycansi印theagreement

contingentontheirbids(actions)andthetypcinfbTmationObscrvablcamongthem・Hence，

thepmblemfacingagro叩ofcoIlusivcagemtsistodecidetheselectionofasolebidderand

theappmpTiatesidepaymcntsamongthcmInthisgamc,thcsolebidderisthecfYicient 

typeagentonc,becauseitmaximizcsthecollusivesurplus． 」IＩＨｌｏｍｔＩ

｡ｔＯｔｈｅＩｎｃｃＩｅｎｔｏｎｅｌｓｄｅｔｅｍｅｄｔ △」Ⅵ。ｎｒｎｎｍＬ

SOMion2 

Agentsland2cangetthefbllowingpayofYbU1･ａｎｄＵ２・asaNashbargaining
solution． 

（U1.呵誼卿叩‐[U(`Ｍｕ)-(l+北)△])(Ｕ２－Ｕ(`Ｍ２)）
Ｕ,ＺＵＩ,Ｕ２ＺＵ２ 

･川辺一命[U,-恥;OlwM）
TheNashsolutionisasfbllowsfiDmthesimplecalculation 

Ur-UM)_;(,･北)△

Ｕ;刈岬)壱A
Thus,thesidepaymentfiomtheefHcientagenttotheinefficientagentunderthe 

`……､…gis←;0伽
Intheequilibrium,thcsumofagentspayofT5is 

恥;')+"IM2)-筈△
HeTlce,thcdeadweightcostoftheamountofとAoccurs、

２ 
【磑凹nＪ

E１８匹E塾

However,thedeadweightcostimthi…gimebecomesone-halfofthe1iveItical'， 

2９ 



eqUilibriumcollusioncase,weobtainthefMlowingproposition． 

，ｉｔｉｏｎ３ 

Undcrtbeconditionswhere(i)sidepaymemtissocialIycostly）しc>Oand(ii)two

agcntscanmlItuallyObservc(ormonitor)eachothefsbidandsocoordinatctheirchoiceof 

bidsandsidepaymentsamongthcm,'ｈｅｅ９〃/i6rizmTwitiI〃1℃"んＭＥＣＣ""uajldgjJPqpmves

伽ovelzWg')C彪脚“αsecoM6"'腕ec伽jsmrelativetothecquilibriumwiththc

sUpewisorbeflicientagentl'verticall0collusion． 

Next,wecomsiderthcimplicationoflateralsidecomtmctingamongagents・Inthe

I'verticaIl'eqUililxiumcoIlusion,twDagentscompetcfbrthefMmblesupeMsolyIcportamd 

thewi】meratthecompetition(auction)getthegoodtasklnthe側lateral11eqUiliMum

coIlusion,however,twoagentscooperatewithregardtothetaskassiglment・Thoughthe

principa1Iosescontrolovertheagentlstaskal1ocationinbothrcgimes,inthe101aterali1 

collusiontheprincipaldelegatestheauthorityoftaskassignmenttotheagentsAndthc 

deadweightcostofconlractingorthccontrollosscostisTeducｅｄｂｙｏne-halfofthatinthe 

I1verticaW'equilibriumcollusionおgime､TheYefblc,Ｗｈｅｎハc>0,thesecondbestmechanismis

eitherthccoUusionPproofmechanismoT1llateraloIequilibriumcolIusion,notoiverticalw 

collusion． 

WecaninteqXcttllcsetwoequilibrimncollusionreglmesasfbllows・Imhevemtical

collusionIcgime,twodMsionscompetefbrthegoodtaskintheexantcstage,becauSeit 

bringsabouttheadditionalpllzctotheparty(dMsion)whowulsassignedtOtbegoodtaskin 

thefirstpcriodThisleadstothecxanteinefTicicntr巳nLscekingandasaresultthecostof

bargaMngForexample,imaginethatdMsionalmanagerstempttbesupervisor(prodIIpt 

managcr)byplayinggoIfwhichwastes"time"a､｡``money，､Thisimplicsthecostofthe 

confIictbetweentwodMsions・Ontheotherhandlthelatemlcolll鴎ion”ｎｂｃｕnderstoodasa

cooperHtionamongtwodMsionsInthiscase,sidepaymentsmaybeintcrpreted,fbr 

examp]c,asaninvitationoftheriwllmanagermdrinkingandfbodwhichalclcss邸pensive

thantheverticalcollusio、case,Ingoodperfbrmallccfimus,dMsionscommunicatemumally

andcoordinatctheiractionsbasedonduBirshm巴dinfbnnatioul・ThiswouldlBsuItinlCsscost

(血旦Eu血､里】nfbTthefirms,gjvingthefmacompetitivcadVantage．
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4．ComparisonoforganizntionalfｍｍｓＱ：TheSoIutiomtOthe⑥ｖｅｍＭｐｒｏＭｅｍ・

Mitigatingcompctition(conflictofintelcsts)amongtheagents(lmits,plants， 

dMsioms)isakeyfilnctionthatiscommonintheefYicientcontmctpmpo9cdi､3.1and3.2 

(and3.3）HOwevenitisusefhltoidentifythesituationsunderwhichoneincentivescheme 

ismorevariablethanthCother， 

GiventhevaluesofpammetersE,dandAc,thcprincipalcomputeSth息阿tIimencyof

two(orthIee)regimes・HcisaStackergergleader,andisfilUycommitedtotheinitial

contmct・Hefhces

Hedoesnotknowwhich 〃ｎｃｎｑ巳RiIfIuu田 ＨＵＵ ｉｏｂｕ且ｍｕｕｎじじ工日HIT

statchasrCalized,camotplohibittheexanteconflictbetweentwoagents,andsomust 

mitigatethcexantecompetingbchaviourindirectly,usingtheexantecontmctThismay 

妃sultjnthenon-attainabilityofthefirstbestefficiency・

Ifheselectsthcdelegationofthe，唾al，Icsponsibilityofselectionoftwoagentstothe

supewisor,itimpliesthatthesupcrvisorisappointedtothelCt窟rEeofthecompetitionoftwo

agents・Hisinstrumentisanunverifiablcjudgeorreport,andweletX＝(1,-1).Inother

words,'iWhichisthee価cientagent?$'・Giventhecompensationschemesdesi印edby

principalatthctimeWhenheselectstheequilibriumcollusionlegime,thesupcrvisorletstwo 

agentsplaｙｔｈｅ２‐priceauction27gamefbrhisfMmblｅ”ports・Insecondpriceauctions,the

highestbidderwinsandpaysthesecondhighestbid・Theauctionbetweenthetwolcsultsin

thOfbUowingoutComO(△+[､,(＠Ｗ)-`，(e))A)iftheagentliSthⅧCicmMypMIC妃。
AistheinefficientagentIsbidappmximatelyequaltothefbllowingvalue． 

艫[Uい輿…ｗ脚１ＷＩＣ ｣ル塵FLl二三空竺!］
Inthisnounceltaintycase,thetrueinfbnnationisrcvealcd・Then,thesupervDsoT

(delegatedIe企ree)”portsthewilmerinthccompetitionandtheprincipalselectshimasan

e価cicntagentandassignsthegoodtaskAsmemtionedabove,supervisofsleport:Ｘ＝Ｘｉｓ
へ

､Accomingtothetaskassignment,theefficicntpmduct ＫＵＤＩ ＥＰｐｐ日、［

･Aoki・MstatesthatthecD"qpmzJ"uejFm7lWmjDPFZJlq7ZJOms(ＣＭﾉinvestigatesthispmblemeo【plicitly
271ntheappendix3,theotheTextensivefbrmgame,theoutcomeofwhichwiIlbethesameastheoneofthesecond 
pnceauctiomntheuniqueequilibrium,iscontnved 

28ASfhrasthe`vertical'coIluSionzyiEMbeemmMecD'mPB“､"isConcemed,thisaSsumptionissupportedbythe 
mmWpubIishedpaperg・See,fbremmplebKoE1man-I過warpe(1”3)．
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teamandimefYicientomearefbTmcdExpectingthis”negotiationgame,theprincipalsolves 

theEquiIibriumcollusionregimeproblematthebeginningofthegame,andthesolutionis 

(｡!“,afc､.“)inthCaboVCOquati．n． 

Thescalc（secretly)renegotiatedbythesupewisorand2agents、USualIy,inrankP

order圏toumamcntIitcmtuIcs,AC＝Oisassumed,However,inourmodeL1ithedeIegatcd

decisionofthetaskassignmcntpmblcm$'hasacostof入c△,whichimpliesinitsessenselhe

coslq/･ＣＯ"'、ﾉｰﾉｍｓｂｏｒｃＤＷ/ＣＯ伽jo"cJMhjdﾋｵｾ"gZzmj咽Inothcrwords,thisisqcQsr

q/･』"轍cjePWe"rseekj"gにoMjCrqﾌﾟi"花形SiUｿＷ肱hocc2umDjMle〃α"に３mg巴.2９

Ifthcprincipal(center)SCIectsthecentmlizedtmnsfbrrcgime(collusionproofrcgime)， 

hedoesnoteffbctivelyusethesupewisoUy`r己port，or，message,(Ｘ),butlettwoagemts

di形CKO'花yeq/肋卯eMyecljMiecoﾉﾉzJsjoPzpmqﾌﾟＣＯ、"YJj"KHence,thcprincipal

substantiallyletstwoagentsrBvealtheirinfbrmatiｏｎｗｊ肋oms叩erWSo〃伽cF℃rjo"・

TheprincipalcompaIestheefTiciencyofthese”gimesgivenE,入canddandselects

tberegimewhich図vesthehigherefWYciency・ThefbllowingisapartialchaTHctenzationofthe

overallprDblem・

NotethaMcmeansthemarginaldeadweightcostbythccxamteinvestmem・so,2.1回1

theprincipal(center)camCachthecollusion-ftecfirstbestwelfare IｂｑＪＵＤＩｕ 

appuDximately,whiIellecannotdosointhecouusion-pmofpmblem,ductothecostofthe 

incemtiveconstlYlint・Hencc,theequilibriumcoIlusionregimeisoptimal・

FixingAc＞0,whendtendstozero,thenoside-tmnsfer(collusionproof)regjmeisoptimal・I、

thiscase(｡→O),weknowthat isappliedasthe Ⅱ豆１，巳ｐｎｖ厚ｕｕＨＨＩｐ

soIutionWecaninterpretthiscaseasanextremefbrmofcross-subsidization3oThis応sult

hasbeemObtained Toshowthetheorcticalintuitionofthis LⅡⅡ厚ＰＰｌＩＵｂＨＵＩＩ■ｐ[⑨⑪ＵＤＩＵ［

result,itsufficestotakethederivativeoftheconstminedproblem,withIespecttoqland 

a2aMnotethatthepoweroftheincentiveschemeaI-Zz2becomesnegatjve（α,＜α2） 

WhendtendstoO+,whileqIZa2fbrtheglObalinccntiveconstraint(8)toberclevantThatis， 

asdtendstoMle7eve趣Jﾉq/・伽Ｗ'７”んCsﾉﾉbetweenthetwoagentsoccursOnlyfbrthe

zgSincethiscostcanviewedastheexantehnefliciencylntheincompletecont凪ctsituationg,thisisthesamesetting
asthe`holdups，litemtures・SeeMlgrom-RobeTts(1992),fbTanintegrateddisq』ssionofholdupsandsuch
`influemcecosts?(exanteovennvestments） 

30nismaybeviewedasan`equalitaIianism，ofegaIitananiSm，sulutiontothepmblem 
31misisaconceptofthemechanismdesignIitemtume､Timle(1986)LafYbmtTimle(1990,91)andDourcugh‐ 
Stoughton(1989)uscdthiBconceptintheanalysis,buttheydonotdeHive"bc”MeFmlphc"DmemqﾌﾟﾊﾞﾉicwmwJノ
CnSF． 
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poOlingsoIutionq,＝αz＝α,boththelocalandtheglobalinceuItiveconstmintsalcsatisfied 

Thcpoolingsolutioncanbcobtainedalsofiomtheequilibriumcollusionproblem 

yields Choosingtheeffmspreadql-a2 gＤＨｄＵｒ 

Ｑ２型、､｡:thecostreductionoftheteampmduction:ｄ(αI-a2)andtheincreaseofthecost

fbrthesupewisorofmisrcporting,WhichisapproximatCly。p'(e)2.(αＩ－ｑ２)msalso
q,＋q2 

inducesthebenefitbecauseitmakesthecollusiondifTiculttofbnn,TheseareL/lej伽〃Ｃｆ

畠｡処lbmughthechmgCofihoincentiveschemes(αA・).while,tbiseffbrtSpread：

"(`M;ル。 duetoan ql-q21mposcs Ｂ■【JIrTHＪ「正IPP7-Af

inefTicientside‐transfbr(rentseeking),andthetermgivestotheovera1lefTiciencythe 

negativeefYbct璽些2幽』Z,whichdomimatcsthethen22Eg2n2Lincr巳aseoftheexpost

benefit・OppositeIy,ｗｈｅｎ几cisclosetozeroanddisdiscretClypositive,thediSc1℃jeincTease

oftheexpostbenefitfiomthepositiveincentiveschemedominatesthemzJP君j、ﾉincreaseof

thenegativcefYectbytheexanteinccntivc・ThepointisasfbIIows､ＷｈｅｎＡｃ＞０，theｄｅａｄ

weightcostbythecxanteincentiveMiSc形'eα’ｑｌ－ａ２＝OConclBtcly， iiscretek1nk ,the 

sizcoMcM$外ｲ蘆……-.,薑OTholinc…圏umptionoM()(…
E,(O)＝少0)playsancrucialmo1eWhilcthenetbencfMmctionisco"ｃａＭｎ

ｑＩ－ａ２Ｓｏ,themarginalincUcascofqI-q2genemtesthepositiveindirect(marginal)effbct， 

consistingoftheabovctwotermsSo,ifthepositiveindhecteffbctisdominatedbythe 

negativedir巳cteffbctatal-a2＝0,thepoolingsolutionisoptimallychose、

Rema『k

lntheusualmnk-order-toumamentfimnework,whentwotypeagentsaI巳almostequal

lype,a1UQgU璽匹且dpccurs.(See,LazCar(1989))Inourmodel,inthccaseofd→0,however，

wagecompressionoraHatwageisbetterIfthcprincipalaimsatfirst-best,hefblllsintothe 

third-bestefTiciency,ｂｅCausethediscretethreatofcoI1usionislaTgerthanthemarginal 

efIiciencyinducedbythehigh-powercdscｈｅｍｅＳｏ,hegives叩`exactly，inducimgtrue

typeinfbrmation,andmtherletsthenvo卯ep6e九bpoo陀｡【

WepIBsentthefbllowmgpmpositionTheoptimalcontmctcanbedMdcdaccording 

tothevaluesofAc,Ｅａｎｄｄ,thoughitischalactcrizcdonlypartially． 
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IProposi伽MlAssumethatAc>0．

(a)WhemcisclosetoO,itistotaUyoptimal(efficient)topracticethediscriminatoly 

incentiveschemeandletthcmolecfficicntagclYtgivctothesupervisorthesidepayment． 

(side-tmnsfbroccursinequiIibnum)．ThisimpliesthataUowingcoUusion甑postisoptimal、

TheinccntiveschcmesappIicdarcapproximatclythefirstbestones． 

(b､1)Ifweallowthcqgc"&s8jdbco"ｊｍａｊ"gbthesecondbcstefficiencycanbecnhanced 

伽α穆花b′molcthanincase(a）、IIB'舵"jcaＩ''ＣＯ伽'０"mmoJ6eqplmqL

(b､2)WhenthecollusionPpmofincentiveschcmedominatesovertheequilibriumvertical 

collusionschemeintcmDsoftheattainablecfTicicmcy,aIcvcrsalofthcc価ciencycanoccurｸﾞ

ﾉﾉiMJlWzJﾉＣＯ"zJsjo"cmDbeaIqpledに.ｇﾉﾉim84gMies伽j"gq/αc"o"j'1/bmm"mjMbe“

α"'emJgeﾉ．TheLateralequilibriumcolIusioncanbethcsecolldbestregime． 

(c､1)WhendissmalI,theflatwugcschcune(paycquaIity)andthcabsenceofsidelmnshs 

areoptimaLInthiscase,theprincipalprevcntstwoagentsftomcompetingfbrgoodrank 

job,α1,andletsthetwotypesbefuhL囚21凶meprincipalchoosesapoolingscheduleas

asecondbestmechanism． 

(c､2)ThepoolingsolutioncanbeobtajnedfiUmboththecollusion-pmofpmbIemandthe 

equilibriumcoUusionpmblcmundcrceItainconditions． 

ThcscconclusionsaにbothstTikingParticularIy,inpart(a)， ｌｕｐｎｕＩＩ 

1,22型hmexanteovcrinvestmenLm ､)mayarisem1isimplies 』関mＵ￣IUmHnm巳ｑＵＵｕＵｐＩＨＵｎＴ

that theYesponsibilityofselcctionofthcagents Ｌ剤ＩＴロﾛ皿qgD巴回田

efTbctivelyOneagentisthenusedasacompetingfmce(rival)totheotheragent、Thisis

possibIebecausethesupewisoristhecommomlctorofproductionandheis`fbYmally，given ク

thcauthomyofselectionofthem ﾘuI6jzjbes〃ｃEU8ua0＄FＦｐｇ「〃

A2型Ｌ

Asfbr(b､2),theexamteinefTicicncy(1℃nt-scekingactMty） －ＵＵＣＤＶｎｐＵＩ．〃Ｚ

Zn2ZgZZ2』1匹ThisIesultisanalyticallyclea『,butthercis 1， ﾖ臣IIp ＵＷ〃ＺＤＪＪｎＥ
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mthetwoequilibriumcollusion1℃gumes，ImhelateTnlcoIlusion， 

Ｑ６ｏｍ“cﾉio伽耐ａａｊｏ"にﾉiemmgMim'jO”/ｍＭＩｅｍ'ｅＭ

ＦａｃｎｕｃＭｍねHowever,thisiseqUMdenttoaddingadiffermt

● 

betweenthetwoequilibriumcollusion1℃gumes． ＰＵｑｒｅａｍＪＵｍ．ＵＵ 

ｍｅＯＤＳαＤＩＭピロ

ＣＯ"”jVeqg７℃eme"りpﾉﾋ脈ａｃｎｕｃＭｍねHowever,tbnsnseqmvalenttoaddmgadmermt

sourCe(fhctor)totheverticalcollusiOnTegime,inthcscnsethatnotonlytheincentivescheme 

nducesthehigherefTiciency(sunplus)discr己tely・nmsisユbutａｌｓｏ uｃｕｎＪｑｐｎｑｍｕｑＤｕｕ 

ｍｔｍＵｎｅｓｅｕｕⅢ‘」1１

Ｉ､(c2),weobtainedthcintcrcstingTesultthatthe`cgalitarianism，(pooljng)canbc 

dcrivedasanoptimalsolutionofeachoftworegmes・Thisisanimportant妃sult．
● 

LWeUcmarkheretheinterpretationoftheresultsintemDsoftbeOrganization 
● 

stTuctu頤．Wccaninterp1℃tthecollusion‐proof-I巳gｍｅａｓ whcrethe nFﾛア丘

cemtcr(pmincipal)allocateseffもctivelythetaskstothedMsions．ions・Similarly,wecanimemIet

wheretwodMsionsnegotiate thclatcralequilibriumcollusionａｓ ｍｅａｅＣｅＰＷ｢ZUIBzB」」

efficient]yabouttbetaskassignmentandthcsidepaymentamongthem 

2.AsfbrthetheoleticallemadE,wecanrCfertotherdationwith 」gIIfJＣｆ］ＣＥＦ

lnthecollusionpmofsoIution,thcjnitialauocatjonpubljcly ｣’Ｕ〃⑤ＤＤｐ⑤、

pmposedbythecollusionproofmcchanismbclongsto ⑩ｒ・Ｌｂｃｂｌ（ fthc ０ 

economyconsistingofthesupeWisorandtwoagents・IntheequiIibrium(vCrticalandlateml）

collusionregIme,theinitialalloc81tiondoesnotbclongtothecoreandthestableset,because 

theallocation(Secr巳tly)proposedamomgthesupewisor-Agent2coalitiondominatesit

amongthemThesidetmnsfbrpmposalbyagent2canbeviewcdas him ＪＤＪＺｚＥＩｆＪ 

totheinitialallocationThefinalallocationsintheequilibTiumcolIusionrcgimesbclongto 

thccme33andthestableset・TbiscasecolYBspondstothesituationwhercpaTtiesannounce

theirobjectionstoeachotherbandas…sulLtheyreachastabIebargainingoutcome． 

３０memorcimpOrtantTemarkisasfbI1ows・Indeedがthispaperinvestigatesthesolutioｎ

￣ 

３２ThiscanbealsoimeupTetedasthe`voicebfHiI目hman(１９７０〕

33miBdcpcndsupomtheconjecturcthattheincI℃aBeofthedegX“oftheinfbFmationsharingeo[tendsthesetofthe 
aIlocationgbelongingtotI艀CO”・Inthe`Iateml`CCIlusiolMBgimcbthecoIlusivcagr已圃medDtimotdeteuTcdbygmｸ１，′
z』B12nαlｿnHTbythebadagemtmmit､becnusethcthccheatingbehaviourfiDmtheagrBenYBemtisalway8detectedand
detemBdbythegoodagmtm1isshaJ■Sthe8ametheo“calintuitiDmasthざg-prEem叩ti函2inthethmu石tiGalI､O
fieMs． 
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oTthcmitigationoftheimefTiciencyoTiginatingin TＩ 

organizations,whichisconside泥dasataskassignmentproblcminthemodcLInthecontexL
theノロlemﾉＣＯ伽iolTcanbeviewedasthesolutionofthecxtemalityplDblcmthlDughthe

negotiationamongtheagents・Thercnt-seekingortheexameinvestmentorthebid34bythe
badtypeagemtisgenemtedoutofhiMgﾉiltodoso・so,thejointactioninthelatemIcollusion

canbeinterpIctedas 

､This 五億巴〃UHUnE巴⑥ＣＵＵＵＤＰＤＩＣｅａｍＴＩ〃ｅＯＤｙｅＣＩＩＯＰＴａＪＪＪＴｅＤｒＪＣＣ⑩

proccduTeincl己ascsnotonlytheiTjpintpayo蝋butaIsothetotalsurplus．

5．ReIaMIxbIDemnthefieldgofAuthorityDelegationandRenegotiationDesign･ 

ThemotivationofthispaperisinasenscthesamcasthatoMleWoM叩''pm6佗加in

theincompletecontmctsituations・InthepTcsenceofWnegatiW'extemalitybthcagentcan

extmctthefiltuIclalgeYcnt(prize)fmmtherivalagentinthefixedsumgames,unlessthe 

rivalinvestsmoreThisiiindiYcctextemalityi0wastheveIyfbcusofbothWilliamson 

(1975,79)andGmssmanHalt(86)．Wehavcbuiltthistypeofextemalityintothismodelas 

、Hence,ｗｅｃａｎＬｏ１１ｈｅｅｘＢｎｔｅｃｏｍｎＲhavlourlconrllpnotmtc 

interpretourmodelasthemitigHtionbytheuninfbrmedprincipaloftheoveTinvestment 

(hold-up)pmblem,thmughdesigningthecxame(initial)contmctaMtheinterim 

顕nGgotjationploccss・IfweconsidertheexanteinefYicientrentscckingasKﾉｉｅｏｧgUJ"jzmjo〃

/hjﾉ…,whichtheprincipalcanmitigatcthmughtheexanteincentivecontmctdepending 

(e・ｇｙ１,y2andC)obtainedexpost,ourmodelisvelymuchreIatedUpon 証H1】回ｐ､暉副

tothatofHartsMoo応(1988)．

Next,theexantccontractineachregjme(Couusion-Pmofsolution,EquiMbrium 

withverticalcollusionandEquilibriumwithlatemlcoIlusion)hastheeconomicimplication 
about lnlhpcollusionpuoofrc写me｡theIcalauthorityoverｕ竜」ｑｐＨ巳ＵＮＯⅡ

thcsoIutionofthctaskassignmcntpTobIcmisheldbytheprincipal、HedecidcsreaIlythe

humamcsourccaUocationproblem,thruughimposingthecollusionpuoofconstmint・Inthe

equilibriumvcrticalcollmsion”gime,therealauthorityisheldbythesupervlsor 

(inteumcdiary)．Hence,insuchcascs,theinccntivetocoUuZhBWithsupervisorand 
￣ 

manipuIatetheinfbTmation(ortrytodeterit)wouldbeverystmng・Finally,inthelateml

collusion媚gimc,thetwoagentsjU2jnU)Lhavethe”alauthoHityoverthesolutionofthetask

鋼OnlyafteTthe“antebalgaining(OnIywhentheagentisdeterminedtobethewinn町),thebidissunkasaside
paymentintIBeveuticalcoIIusion． 
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assignmemproblemTheycommunicate,mutuallyundenstandeachother,and｡且njd畠｣h且
lnthiscase,tｈｅｅｘａｎｔｅ ]IＨｎｏｎ 

competingbehaviourfbTthegoodtask(inefTiciency)islargelymitigated,leadingtothegood 
◆ 

peTfbrmancc(competitivencss)ofthefirm、ThisintcrpI巳tationimplics2処26匹幽Ｌ
fbrimpmvingtheefficiencyinorganizations． ワアＤＤＢ⑤

ThisisthcfbcusoressenceofthepaperofGIossman-Hart(1986)． 

Iast,IetusgWetheconjectmeonthecasewhe”thcthhdpaTty(principal)canobtain 

堅_pQ目LInthesccascs,theprincipaIcannotofYbranexantecontmct２，Ⅱ回訓度、ロ

depemdinguponthecxpostvenfiablesignals,ａｎｄthe”willexistsome ｎＩＵＵuUIUK 

wheretheagentswouldexpenditulcnorentseeking(unverifiablebids)， JIqZJHUHIJL】皿LIB

intheexantestage,andthelewouldexistmultjPIeequilibriaintheexpost 

incentives・However,the”doesnotexistauTyassumnccthatthcflrstbestexpostinccntive

wouldbeinduced，Ifwechangethesettingofthismodclsuchthatthesupemsorcan 

allocatehisefYbrtsbetwecntwoagents,thentheexantelcntseekingbehaviourfbrthe 

coalitionfbrmationintheexpoststagewouldbeoverdone,ａｎｄthe甑postoverincentives

andacostovclTunwouldalsooccur、Thoughthisisonlyconjectmeanddcpendsonthe

dctajlsofthemodification,wecanunderstandthatthismodelhasthesamefIavourasthose 

ofGrossman-Hart‐Moo”,inthesense 四〃Ｃ⑥ｎＵｒ口ＣＵＣα〃rmL

ノノュ’２」_ｓｅＪ"eかicle〃〃ｿｉＭｄＷＤＤｍｂ化〃

6．ConcludingRemarks 

lnthispaper,wefbrmulatedahiemlchyinthefbnnofthctwo‐dMsionalfirm 

consistingoftwo-productWeteamsａｓ ,andmodeledataskdcsigm-task ＵｎＶ瞳Ⅱ４：

assignmentprDccssuntilthetaskimplementationWcp｢ovidedapartialchamcterizatiomof 

anequilibriumoftbisfbu印layeTgame,andshowedwhichregimeimpToveswelftlrebctween

thecollusionploofinccntiveschemeandthelateraIcollusionrc印measasecondbest

mechanism,undcrtheassumptionthat(1)thcprincipalfhces hｅｎｈｅｏｒ ＪｂＬＵｐＩｍＩＩ 

ｕＩＩｔｉｏｎｔｈ 〒sheｈａｓ anthesupewisorandthetwoagems,and(2)thebargaining 

bctweenthcpartiesiscostly，Also,thispaperprescn ｑｕｃｕｑｎ ｕ1国

diflbTmltfiDmthoseofAokiandMiyazaki.H,thoughchaUenging ImHnRIu 

essentiallythesamckindofproblems・

AfbwrcmarksshouldfbUowbcfb”closingthispaperFirst,asfbrthefimction 

Eい､`Z2)=E･(q1-a2)Whichimplic3theadditionalprizcObtainingfiomthcgo･dtaskinthe

first-pmject,thisisjustthesoulpethat Ｌ季OＬⅧ且h△硯！KO】tnCInOnS
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andbringsabouttheconflictofinterestsinthefbrmofexpante DII、巳己晤巴IIuhl

ｆ 妃ntseekingactMtiesordemandcompctitions・Inadditiontoi ■Ⅱ皿凹ⅡｐＩＵＨＷ

E>OfbTa,>OisthecTucialfilctorthatgcnemtesthepooling応giomnthecouusionplOof

contmcts、Thistypeofextemalitycanbeendogemzcdinanaltemativewny,thoughwe

fbrmulatcditinthetwo-peTiodtwo-pmiect(basicandappliedpmjcct)settinginthis 

modcLnlcproblcmofthcmodelcanbeｖｉｅｗｅｄａｓ 

ｗｍｔｒｕｃｌｎ２ｉｎｆＤ０,,atior ＴａｑｌＩＩｏｎａＩｑｅＣｏＳｍＯｎａｎｑｑＣｌｕ.■Ⅱ 

RcccntIy,Ａｏｋｉ ｎＥｕｖＵｕｕｌＨ ａｎｑＵｎｅＳｓ１ＤＩｌＩＯＩｕＩ.[ 

(1”5)addIesscdthesamekindofpmblem,buthedoesnotconsiderthecollusionpmblem 

andhismodelisatwo-tier`team,model,whilethispaperbelongstothecontmcttheoly 

withcollusion 

Second,weassumcdthecompletesubstitutabilitybctweentwotasks・Ifwe

introducethecompIementaritybetweentwotasks,thestakeincoUusiondecreasesandsothe 

inefficiencyalsodecrCases， 

Third,thisisa"nogmndcontmct,,,thatｉｓ,anincompletecomtmctmodeI・Ifwe

alIowtheprincipaItodircctlycontractwithagentland2withoutdependinguponthe 

`report,ｏｒ`message，ofthcsupewisor,thismodelbecomesafimdamentaIlydifYerelutone・

Next,unlikeTirole,wealsoconsiderthe`latelal'collusionbetweenAgentland2・In

gCneml,coalitionincentivcconstmintscanbeveTycomplexbecausetheyinvolveeveIy 

possibIecoalitionofagcnts、However,atfirstinourmodeLthepossibilityof

communication35betweenAgentslalnd2ismotconsidered,simcethecommonsuperwsorand 

eachagentfbrmoneproductiveteamintheverticalldationshipNext,wcallowthe 

possibilityofcollusiombetweenthetwoagents,inthestagebefblcthesidecontmctingofYers 

bybothagentstothesupervisorWhentheinefTIcientagenthasaninccntivetoofYertheside 

paymemstothesupervisor,itamountstothesidetmdeandthedistributionpTObIemof 

whethertheefficientagentlgivesthebribetotheinefYicientagent2ortothesuperv1sor， 

whensidecontmctscanbcwTittenexplicitlyamongthem． 

S 

39WeconsidathedhFacommunicationamongagentsand皿h哩』皿叫畠型assumethat,afterthat,theycanmake
､WecalIthispmcegsJbU℃、'cDjh肌siDPTandiuw巴stigatedhowiten訓]IedtheefliciemcyｕⅢHIUHIMU 

improvement・ThisissubstantiallyequivalemttothehJlFmﾉ〃』巴gmJjmDofGTossmmﾙHmt(1186).Theauthorthinks

thatthisinit8eIfhasanimportantimplicationinthiskindofcomem､FuJthur,evemifwealIowonlylhe8elf＝ 

璽迺囚迦g2ggZdmQZjgnamongagents,theconcIusionthatthelatemlcolIusionimpmveSeflicieulcydHS巴ｱＦ肥かiｓ
vinuallyvalidifwenotethatthegamestmctuTeinthemodeIisthesame 

andconsiderthesameeo[tensivefbmDgameasdescTibedinhispaper． 

ｐ｢oｂｌｍｑ 
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Fourth,wesuppos 

且gEnU塾ＮｏｗconsiderthccascwhereonIyoneagentknowsthestateofnatureXandsuppose

thatonIyageTDt2knowsthatX＝1．Inthiscase,IconjectuuBthatthecoalitioninterim 

willoccurincquilibriumAgent2canofYbrthesidccontractproposal JuuK5u 

toagentl,concealinghistype,andhewillgctthegoodjOb，Inthiscase,thepersonwhohas 

apTiwlteinfbrmationhaspower・Tocliminatethis,weshouldinvestigatcthesidecontmct

proposalandexperimentationbythesupew1sor・Hemaybeabletoconvertthesituation

intothesymmetriconeInthiscasc,theanothcrroleofsupervisorwillbcimportant・Ifwe

assumethattheagelDtsm2魍yknowtheirowntypes,theynegotiatethecollusiveagBement

undertheasymmetricinfbrmationlnsuchcases,itispossiblethatthewrongvertical 

collusionwouldbestochasticallyfbnnedintheexpoststage・Hence,theinducedefYiciency

wouldbeintennediatebetwcenthelatemlandverticalcollusionr已夢meinthismodeL

lnourmodeI,sidepaymentiscostlyandthisis 

negotiation)．Asmentioncdinthetext,itisakeytot 

(sidecontmct ｐＨＤｎＴｊｕｎｕｎ田

Asmentioncdinthetext,itisakeytothefinncompetitivenesstorcduccsuch 

acost．（Forcxample， houldbeorganizedeflicicntlysoasmtto 田Ⅲ皿umumHuumunル

wastetimeandmoney.)Iftheefficicntagenthasequalbargainingpowertotheinefficiem 

one,thesidcpaymentscntfiomthecfTicicntagenttotheinefficientagemtishalvedin 

equilibriumwhichwillrcsultinthediscrcteenhancementoftheefficicncy・Thishasan

importalutimplicationalsoftomthepmcticalpointofview・

FinaUy,aremarkmustbemadeaboutthesideContractbctweenthesupeMsorandthe 

agent・SincethiscontrBcMsusualIynonelufbrceable,itmustbeself-enfbrcing・Thatis，

fbrthemostpartofthispaper,ｗｅ鰹迦nQthatthepartiescancommunicatewitheachother

andcanmakeabindingcolntractwitmegardtotheoutcomcofthesolutionofthetask 

assigmnentproblenMhatthclpexistssomemechanismmakingthesidecontmctsclf-

emfblcing・MakingcollusionemdogemousinmuIti-pcriodgamesinsuchmuIti‐Iayer

organizationsiseasy・IftheirIelationshipisrepeatcd,theirlateralcollusionoutcomcis

sustainedinequilibHiumbythethreatofverticalcollusionoutcome,whichisalsosustained 
Ｃ 

Ｏ(flrtheequiIibri'umpathltisnatumlbecausetbcgameSII]rllIIclI:luIIreis 

gQmm且inthestIrIDlngnegativecxtcmaIitycase．

、ⅡHｈｕＢｍ
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【Appendix小TwoagentgVIncentMsandtIDepoSgibilityofCoIImgi⑪nwhentheyconsider
theprizeinthesecomdlDeriod． 

ｗｅilwestigatetheiYlcemivecompatibilitycoulstmimsofbothagents：ｉ＝１，２．We 
assumethestateoftheworldisX＝1,whichimpliesthatagentlisefficient(good)andagent 

2isinefTicient(bad)． 

NOwletq(十.)andα(-.)bethejObs(tasks)spccifiedfbrthegoodtypcandbad

type,respectively，Forsimplicily,wewillwriteq1andazfbrα(+d)andα(-.),Iespcctively 

Wedefi顕Ｗ(+d)andＷ(-.)similarly・Inthismodel,weconsideraprincipalopemtingin

acompetitivemarkctwithidemical(morcthantwo)firmsbefbreenteringintothebinding 

short-termIelationship．Ｓ０，ineqUilibrium,thcprincipalgetsnopmfit(mmecorrectlylthe 

sumofthcpayoffsoftheprincipalandthesupervisoriszeID)andtwoagentsgettotal 

revenuemimlssupelvisouywage,thatis， 

Ｗ,＝Ｗ(+d)＝Ｆ(α,)-Ｄ 

Ｗｚ＝Ｗ(-.)＝Ｆ(LHZ)－， 

洲…-:昨菱(･)Ｍ……MMh･圏叩…，．
First,wecheckthemcentiveofagent2 

Byconstruction,thegrossutilitywhemheisassignedtothetopmnkedjobalisin 

cqmlibmmロ仏…;2)-F(.,)-(B-．-…)`伏這十号(●1-.1)‐D
andtheutilitywhenheisassigncdtothebottom-ralnkedjOba2is 

Ⅲ(`Ｍ２)薑F(･`)-(画一…z十面一二(｡1-.2)-D
Thus,thedi脆施､Ｃｅ(theprize帥ssofsidetmnsfbrfbrthesupcMsor)is，

Ｕ(α1,．十Ae;2)-U(“2)=[F(α1)-F(ら)]-(B-e+d)(α]一四)Ｗ･ａ!+E(Ｍ）

Ｅ(α,,cJ2)isassumedtobecquivalenttoE･(ａＷU2)andcanbeimerpretedasfblIows・

jM3pelmb"rqMwhenanagentisassigncdtothctop-YankedtaskaI,hccangettheprize 

E･tJl-zJ2)fmmthesecondpcTiod､３７Insuchcases,incfTicienttype's(gross)gainisas 
mentiomedabovc,ThemheCoalitionlnccntiveconstraintis， 

Ｕい・ｅ+Aq2)-U(“2)-(Ｍ､)[p(e+ＡＣ)-｡(`)]≦０

３６Ｓｏｍｅ”adeTsmayhavedoubtsaboutthismequalcostBharingl0assumption．Evenifweconsideracost-

…:…'1薑;篁川…"-L岬…１１………．｡｡…朧『…
chmIgequalitativeIy、

37ThisisasourcethatgenemtestheadveT日e-seIectionphemmeu1om(ccllusivemomlhazard)inthemodel．
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Fromthecolwexityof9,(e),asufYicientconditionfbrthisineqUalityisasfbllows． 

［F(α,)－F(α2)]-(Ｂ－ｅＭＸｑＩ－ａ２)＋[α,－(1＋北)`(e)lAe＋E(α１，α2)≦O

[Lemmall 

SupposeE(α,,α2)=OfbraUaER十.Thell,atthel~bestsoIutioll(αrB,α;B,CFB)，
Ａ(αP,`JfB,CFB)<ｑ 

ＷｈｅｒＭ雪U(αI,ご+“2)-U(a2oq2)-(1+几｡)[｡(e十Ae)－９，(．)］
Proof 

AtthebestalIocations（αIFB,q2FB,eFB),localconditions(2)-(4)aresatMed 

Atfirst,Ｆ(α,)-F(`h)-(B-e+α)･(aI-a2)iscqualto-a(αI-a2)fmmtMgu雁in

theback・Ｓｏ§theaboveequationistransfbmnedasfbIlows：
－α(αⅢ-`､2)+αI･雌(Ⅲ｡)｡，(e>Ａｅ

－Ｍ[-`辮鶚-(MJ2`ﾙ,
Weusedlocalconditions(4)inthecalCulationofthethirdtcnninthelastbracket・

ＱＥＤ 

Inthiscase,thefirstbestallocationcanbealwaysimplennentedbecausetheincfTicienttype 

doesnothaveanincentivetocollude・Theglobalinccntiveconstlaintisalwaysstrictly

satisfiedE1g型璽甦U12d-2inthebackofthispapcrdescribethisstatement．

Wcwanttoinvestigatethesituationswherebothagentscompeteintheexamestage 

fbrthegoodtaskSo,weintmduceafimctionE(α,,処),whichlcp応sentstheextemality

inthelstperiod,satisfyingthefbllowingconditionfbrasubsetofpammeters入candd

-d(a1-q2)+171-(1+北)(α,+α,)]△.+E(｡1,.2)ＺＯ－Ａ(｡属｡;B,｡､)Ｚ０
ａｔ（α,,ａｎ,e)＝(αrE,｡F,ＧＦＥ） 

NoticethatE(α肋α2)=E･(q1-a2)andEi(α1,αz)=E,wheIcEisamarginal

prize(extemality） 

TheMheaboveconditioniSo-E(qF-af)ｚ[(1+jlC)(αF+・;)一・F]･生＋`(α１－α2）

Hence,ｗｅＯｂｔａｉｎｌｅｍｍａ２・Insuchcases,atthefirstbcstaIlocation,incfficienttypeagent2

hasalnmcentivetocouudewiththesupeMsor、Inotherwords,thecoalitionplcof

constmintisnotsatisfied,alud肋eMtJcJto“"応． Thisondtsas1miIarroIeinthe 

DaDerofAEhiqm=Bolton（1992 ） 
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WerestrictourattcntiontothecaseWheTctheaboveconditicnissatisfiedatthefirst 

best,thatis,theinefficienttype2hasanincentivetocolludewiththesupervisoLconsidering 

theprizeinthesecondperiod、

Imhiscase,thereareinefYicienciesimpossibletorcmove、Thecommonpnzeorthe

promiseofpromotionstronglyinducestheagents'exantecompetiH1gbehzMour(fmmthe 

firm，sperspective),causingthcmtobehavecollusiveIywiththesupewisor、

Ｆｉｘａ画vendandlctsuchdbcdzwhichcorT巳spondstod2inthefbUowing

plopositionLThen,defineE2asthevalueofEatwhichCＩＣ(8)becomesbindingthatisA 

＝0.ＦirsLinthemaintcxtwefixthcE2asE,andshiftthevalucsofAcanddfbrthe 

compaIativestatics、

ThegoodtypeisgIObalincentiveconsmlimisconsideredbelow 

Now6wcintroducethisprizefimction(thcdifTbrcntialofthe妃ntdistributionintheex

postrenegotiationgame)intoourmodel,thatis,comsiderthetwo-periodcaseexplicitly,in 

ordertomaketheana]ysissensiblcandinterestingNoticethato"lｳﾉmaseco"肋esj

mechzz"jsm,allowingcoIlusioncanbewelfm巳－enhancing．

Appendix2：prcofofpmpositionl:CharacterizationoftheCollusionProofSchemes 

LetKbetheKuhn-Tuckermultiplierassociatedwiththecollusion-pmofpmblem 

mefirst-orderconditionfbrthatpmblemfbraninteriorsolutionis 

('`)Fい,H…薑K聞
川Ⅲ(…-Ｋ閏
(ｗｗ…１－K陰］

ＷｈｅＭ篝Ｕ(a,,ｅＷ;2)-U(`Ｍ２)‐(１Ｍ)[①(e+△e)一切(e)］

TheselocaIconditionsa応theonesthatthecollusion-pmofsolutionmustsatisfy・

meseaMilmiliarconditionsthatthewIluesofmarginalproductofefIbrtsequalthoseof 

controlcosts・But,thcsemaTgmalconditionsrcsulti ＪＩｕｌ【 「巳直団ruI【

UＩＬＪｏｎ５ｃｎＢｕ 

IfXispUblic(verifiablc)infbrmation,then,thcrighthandiszerocompulsorilybythe 

principalTheMhemtbestallocationcanbeimp】ementcdlnourcasc,Xissoft（non‐

vcrifiable)infbmnation・andsoextmcollusionincentivecompatibilitycostmustbeconsideM
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bythepnncipalThenghthandsideof(16)and(17)isthemarginalcostにsultingfiomthe

changeofcollusio､inccntivecompatibilityconstraint、Thatiscalledthe22222Z型１２坐L(18）

isthclocalconditionofthesupewiso了scost-IeducingefYbrt，ThesecouBdtennontheright

handsidcistheextracostsufTe1℃dbytheorganization，soastopreventthecollusionWe 

hercilWestigate 、

Ｕ皿qhecoIluslon-npU 

璽glnQ皇Ｎｏｗｂｗｅｐｍ８ﾜessthepmof
0 

(a)1超tusfirBtassumethatd(thesizeoftypcspace)issmall、

that(α1＝α２＝α,e,K)Mmsfiedif 

（19):F'(α)＝Ｂ－α 

（20):①'(e)=2α 

＠M薑南

Ｗｅｓｅｅ 

Now,notethat(aandc)areindcpemdemofd・TheproofthattheflatilRcentivescheuneis

optimalproceedsintwosteps・FirBLa,<a2(WhichmeansthatinefTicienttype2IsefTbrt(at

hisjob,task)islargerthanefficienttypeliseflbrt)isdominatedbya,=a2fiomtheconcavity 

ofthetotalwelfnMimctioninacoUusion-fiBeregime、Furtherhtheflatwagescheme(pay

equalily)iscoIlusion-齢e・Thus,a,<a2isdominatcdbya,＝a2＝a、

Second,fbranyc＞0,therccxistsdo＞0,suchthatfbranyd<do,theoptimaleHbrt 

alanda2satisfymax（lal-al，la2-al)<s,Whe泥aisthesoMionto(19)and(20)andisthe

optimalefYbrtfbreachtypeofagcntdn=0．Ifthisplopertywelenotsatisficd,fbTsomes＞０， 

theTcwouldexistasequenced→0,withoptimalefYbrt(a,､,a２回）suchthatfbraUn,ｍａｘ

(la1n-aLla2n-al)>cBecauseintheabsenceofcollusio､,eflbrtsmusttendtoawhendtends 

toZero,totalweIfilr巳alongthissequencewouldbeboundedawayfiomthecoIlusion-fice

welfa妃(first-bestefTiciency)However,thedifTercncebetweenthecollusion-heewelfareand

weIfnrBobtainedunderaflatwageschcmetendstozemasdtendstozelo、Hence,(a,､,a2n）

mustbestrictIydominatedbytheflalwageschemefbrlargcnBecauseweaboveassume 

that(a,､,azn)werBoptimum,thisisacontmdiction 

lastly,ｎｏwthatwehaveestablishedthata1-aztendstozeToWhcndntendstozem， 

whichimpliesthatKteMstozem,i､c､,thecollusionincentiveconsmIinttendstobenon-

bindingbwecanmakeafirst-mderTaylorexpansionofthecollusionincentiveconstraint、

Using(18),thelcfthandsidcofthecolIusionincentiveconstmintiscqualto 
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．(ず(`)籍2辮謡))-ﾊﾟ州）
=ｸﾞ(．｡(｡》2鶚搬L･(2辮謡）)……‘ 
andtherighthandsideisequalto 

U(`､'(`Ｍｄ)+△．;2)-U(｡;,e卿(｡);2）
=F(＠Ｍ)-F(`J:(`))-(B-em(｡)+`)(α1(`)-α;(α)） 

呉筈鵲晉))…し,(…）
-{F(α;(`))-(B-e｡(`)Ｍ))(｡'价・:(`)）
+~猯急務ﾉ･'(`)梱(`nＷ)-｡;(`)）
,{F(α;(`))-(B-e｡(`)Ｍ))(｡'价・:(`)）

轤竺鶏;菫姜芸Lw畔;n．；(`)）
十｡(α1(`)-゜:(`))tothcfirstorden

Whc定anexplessiono(z)denotesomefimctiong(z)ofZsuchthat

＋ 

lim座Ｌ０．
3-.ｏｚ 

Then,thecolIusionproofconstraintisrewlittenasfbIlows， 

リ(三縣云芸孚2.(1＋北）
`(ｅｗ))＋ 

2`いの-α;(`)）αＷ)+α:(d） 

α1(｡)+αＷ） 

ＺｄｂＷ） 

鬘F(．;(`肌(Ｍｄ)蜥働,謡量+`)犯
＋2121121二型ｌｌ

ｑＷ)紅;(d）

LetdgotozemSince1lm(【'1(`ＭＵ))=O

1im2`い`)-α;(｡))_oamd
d→ｏｑＷ)+α;(d）， 

鰯(P化(`))-(B-e｡(｡)+`))=F'(｡)-(B-e)=ｑ
￣ 

sqtheinequalityinthelimitis， 

蝿(LHS)=O三E=111冊(RHS）

ThiscontmdictstheassumptionthatEl(ｑ１－ａ２)=E>0.(QED)． 

Thepoolingcontracth＝α2＝．）isnotelimimte isnoteliminated,fbrsmalld 
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(b)considerthecaseinwhichthcsolutionto(2)-(4)docsnotsatisfycouusionincentivc 
constraint(8)fbranyd(sothatd2＝＋･｡)．missolutionisthesecondbestincemivescheme・

Wewanttoshowthatflatwage(payequality)isnotoptimaMbralarged（Weassumethat 

BislargecmoughsothatBMdoesnotbccomencgative.)FortbispuTpose,supposcthatthe 

flatimcentiveschｅｍｅ:aisoptimaLNOw,ConsiderasmalldeviationarmmdafIatwage 

q1-a2＝ｓ>qThelefthandsideof(8)iseqUaIto(l＋入c)①！(e)･2ｄＢ/2a＝2(1+入c)･dstothe

firstapprMmation,whemuseismadeof(20）Similarly,thelighthandof(8)iscqualto 

颪蒜lH;;司冊半訓(H詞冊半

Hencc,fbrlargeenoughd,(8)issatisficdfbrsmallamountsoftheincentivespucad 

Frumtheconcavityofpmductionfimctioninthecollusion-fiBccase,asmallamountofwage 

discrimination;i､e,efYbrt(Job)s肥adlWhichwejustsawisfeasible，

1,但殴．

ＪＲ■Ⅱ巴ｐＵ巴Ⅸ

Nextconsiderthecaseinwhichthe”existsd1ssuchthatCI.Ｃ(8)isnotbindingfbr 

thecollusionfteesolutiongivenby(2)-(4)Letd2denotethesmallestsuchd・Wcclaim

thatfbrd＝d2-c,(whereEispositiveandsmaI1)Mlgespreadoccurs．（1-bestsolutionis 

notpossible)． 

Weknowthatatdz,ＣＩＣ（８）isjustbinding、

Because9Disconvex,onecanincreasectoe＋６，Ｗhe妃６issmallsuchthat

，(・冊2(｡箒等::－．`))-Ⅸ…,(･鶚型禁云型)-剛
Equation（８）isstillsatisfiedfbrcollusio趾fiCefirstPbestlcvels．α埒ａｍｄａ鷺Thisfact

implicstMpuincipalcanobtainQlmoslthecollusioMieeIevelofwelfhrewhendiscloseto 

d2,whichobviouslyisimpossibleunderaflatwage(payeqUality),whichimplicsa,＝a2＝zL 

Ncxt,weobservethatifC,ＩＣ（８）issatisfiedfbrthecollusion伽elevelsand

parameterd,itisalsosatisfiedfbrthecollusion-齢elevclsandpammeterd1>d・nMsmcans

thatthesetofpammetcrMbrwhichtIIecollusio呼伽esolutionObtainsisindeedthcopen

iIuterwul[d2,+｡｡)．ThatisoiftwoteamもcostdiffbrentialisspIpadoverd2,theprimcipal

o舵応thefirstbesthighest-power巳dschemewithoutbeingworTicdaboutthepossibilityof
thccollusivenegotiationamongsubgToups， 

Lastly,wewanttoshowthatthe”existsdlsuchthataf1atwuBge(ora,＝a2＝a） 

obtainson【0,.,]andnotelsewhereTmhisend， 」lQlcncvundc
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showsthatthederivativeofn2且MOI己generally， ］ＤＫ、［⑤

threspecttodisequalto 

-州川Ｍ)･(｡。 ２１竺二型〉Ｃ
ａ，＋ａ２ 

2.(a1-a2） ̄
 

ａ，＋ａ２． 

fbrtheinccntivespmadThefhsttennmeansthedhectcostIeductionandthesecondtermis 

thecostrcductionofthecoIlusion．（ic,asdinc”ases,coIlusion(Iecontractin③tendsnot 
■ 

Ce,theregon tobefbrmed)．Thisiｓ ＴｅＤｅｎｃＩｕＩＩｎＴｐｕ里△． 』、団肛■lＵ

withwagcdifYbrential(､凹型_四目nk良djobsamongagcnts)andthebindingcollusionproof

constmintisexactlyaninterwLl(d1,.2)けomtheabovcobserWltion、

Thatis,thecollusion-pmofincentiveschemeischamcterized(Fig.3） 

AIternativeproofofpmpDsitioml 

Thcpmofaboveexplicitlyshowstha E'(α,,α2)＝Ｅ>o｣凶血旦UUuUpLIqDUU 

crucialfhctor・Itshouldbenotedherethatwcassumethatthekuhn-TuckeTconditionis

fbramaincommcttobeasolutionofthccollusionpmofreぶme．ＧｓｓＢｗａｎｄｓｕｔｒ 

Onceweassumethisway,itisnatumltoanalyzetheKuhn-Tuckercondition(16),(17),(18） 

ｉｎMertoderivethepmpertyofa1(dMJ;(｡),e"(｡)The"by,wecangetanextmresult． 
3８ 

Here,ｗｅｐｌｐｓｅｎｔ Ｕ巳OIpIKDq

Assumethatamaincontmct{qAe}isasolutionofthecollusion-detencnce 

regimeifandonlyiftherecxistsKsuchthat 

（'Ｍ(･J-…)Ⅸ[芸］
（Ｍ･J-(…川聞
（１Ｗに川[芸]薑｡M，
ａｍｄＫ三0,Ａ≦０，ＫＡ=O

Thelastconditiomis Then,wcclaimthat 

ifandonlyifthe 

ＩＩＩＣ弓ｕｑＩしＤｎｑｌ[IOF

asoMionqW)p:(`J),ｇｏ(α）ofthecoIlusionproo伽gimeisq1(｡)=α:(｡）

pammeterssatisfy 

E〉(,+化)｡O(e)ユー(,+化)2ｺ
α 

wherethepaira,eisasolutionoftheSystemofequations 

381ftｈｅ【EadeTsmaW⑥questthefhIlve『BionofthisaltemativepmofofpTcpositionl,ｔｈｅｙｗｉＵｂｅａｂＩｅｔｏｏｂｔｌｍｉｔ
ｆｍｍｔｈｅａuthor． 
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（19)Ｆ(a)=Ｂ－ｅ 

（20)P'(｡)=2α 

Ｔ'１ｗｉｌｌ・鋤１Ｍ,…･腓③witM薑元島可
First,anexplicitwUlueofd1isinduced・Second,thcKuhn｣mCkermultiplicrasam

‘ 

endogenousvariableisexPIicitlydrivenThevalueisX･＝Ｅ_(,+几｡)2‘,andthisimpliesthe
increascoftheattainabIeefficiency(organizationalsumlus）throughthemarginal 

肥laxation(slackening》ofthecoalitionincentiveconstYaint・Thrid,wecanverifythaUh皇
｡】DC[)1噸soMonisE＞Osincethefbrmulash()WSIKDnq巳lUUmＢ

>OjfnnfLQm〕LjfE(al￣a2)＝Ｅ＞０

memnrksonthecharacterizationDftheinCemivescheme 

Theconditionsunderwhichthecharacterizationoftheincentivecontract(locaI 

pmpcrty)becomesthecascofFig､4,arW9qualitHtivelyasfbUows・First,thepammeterE，

which”p1℃sentsthestTengthofboththcnegativeexternalityandtheext、prize,islarge

encughtoprwenttheachievementofthefirstbestaUocation､Second,thepammeterEis 

largeenoughtoletthesignsofthefirstandsecondconstituentsofthegmdierltvectoTofthe 

collusionpBDofcons伽､tatthcoptimumcaChbepositiveandnegative，Rememberthat

since△isanextmprizeorcollusivegainfbrthebadagent,thegmdientvectorofithasa 

me6mingthatthepmcipdadjuststhcinccntivcschemesandmarginaIlychangesthesizcof 

theextraprize(bonus),the"bycoMlinatingtheexanteconflictofimterests(ＣＯmpeting 

behaviourfbrthegoodtask)．Then,itwillbecomeclearwllytheincentiveschemebelow 

powcred・Alsqtheprincipalhasanincentiveｔｏｏ舵rtheincentiveschemetothesupeMsor

toinducemolcthanthefirstbestIevelofeffbrt・ThiscanbeunderstoodasfblIows・Under

thcsituationswheu巳themarginalcostofthesupewisorisvelyhigh(c・ghemaybevclybusy)，

thclatteTefIbctwilldominatcthefblmerinthefbllowing厚ndient・

芸薑(｡1-．塾)-(１Ｍ｡)州△・
Insuchcases,theprincipalcanmitigatethcexantecompetingbehaviourbWeducimgthe 

collusivebenefit(prize)byincreasingthel巳qui1℃defIbrtlevelofthesupervisor、Ifthe

fbllowing(sufYIcient〕conditionissatisficdl-(1+入c)2.<0,theprincipalillducesfiromthc

supewisormo”thanthefirstbestIcvelofeflbrtHencc,theimcentiveschenqeischangedlike 
Fig４．１inthiscasc． 

Next,ｗｅconsider ofthecolIusionpmofincemiveschcｍｅ ＪｍＵＩＪｄ 
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間 inclCasesand simply・ＩｎｔｈｅｃａｓｅｏｆＦｉｇ４ａｍｄ４･I,asthepammcterEincreases，

閏 decにases,whichwegetftomthesecqualities・Sofirst,intheseparatingscheme

existingwithinthemngefmmd1tod2,theincentivcsp『Ｂａｄ：a1-a2decreases．

…ｄ……｡…MIM1-ZrT學差丁simpIyWe蝉thM`plicMueM1o
altemativepmofofpropositionl,Then,wllcnEimcr巳ases,thecriticaldi髄rencebetwecn

twoagentsinc"ases,withinwhichtheprincipaldealswiththem且91型』yashisoptimal

solutionThisisamaturalrcsultthatasthesourceofconf1ictincIeases,themngeofcqual 

incentives(poolingsolution）incTeascs・

InotherwoTds,asEincreases,overthelargerrangeofd,thevirtualcostsbctweentwoagcnts 

tcndstorcverseWithintherange,thepooIingsolutionisoptimallyadoptedbytheprincipal 

Third,asfbrthegIoMincentiveconstmint△≦0,d2incr巳aseswithE

Hence,wegctthcabovecomparativestaticsofthcincreaseofparameterE 

WCilluslmtethisintheFigs､４．１ａｎｄ４．２． 

GoodtypecoalitionoSInCentiveConstraint 

Next,weinvestigatcthegoodtypeismcentiveconstmint,whichwesupposedtobe 

satisfiedattheoptimumInMertodmptheincentiveconstraintfbrthegoodagentfmmthe 

collusionpmofproblem,weneedagdobal”sultthatissatMedattheoptimum(a,､(｡)， 

a2nn(｡),Ｃｕ(｡)） 

Ｕ(Ｍ１)>U(α２．e十Ａe;')-('+几｡)[v，(c+A`)-‘,(e)］

WecanShowthatthisinequaIityisn⑪talwaysgm旦皿山satisficdWecannotgenemlly

climinatethepossibiIityofthcincentivefbrthegoodagenttomimicthebadagentcoUusWely 

withtbesupewisor、However,a”(thcmarginalcostofsupewisor)increases,theabove

incentivetendstobesztisfIed(notbinding)attheoptimumSo,wecanaffirmthatthe 

soIutioⅡofthemaintextisappliedtothesituationswhelctheemaprize(margjnalprize)is 

Idative1ylargeandthcmarginalcostofthesupewisorisalsorelativeIylarge・
里四目[k

IfbothEandPmBsmall(butgloballmcemivecomstmintisnotsatisfiedatthefirst 

best),thecasewherethegoodlypewillmimicthebadlypecollusivelywiththesupervisor 

wilIemergeHowever,thesccasesaresomewhatartifitiaI,becausetheoriginaIgameincludes 

thetoumamentstructuだ(compctingstructure),andso,eachagentwantstobeattherivaI

dMsion(unit)andacquilethegoodtaskwiththefhtureprize、Eveniftheimcentivepmblem
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fbrthegoodtypetomimicthebadtypecmerges,itisomlythe肥versalofthemaintext,ａｎｄ

sothesccondbcstregimewillbcdMdedintotwodepcndinguponWhethcrtheincentive 

constmimtofthegoodtypeagentbindsornoL 

Wedonotcheckthecasewhelcbothincentiveconstmintsofbothtypesofagentswillbi､｡， 

butatthepoolingsolutiona,＝α２＝qbothconstraintsalcbindingHenＣｅ,wecanviewthis 

asaspecialcase． 

IntumionofProlDo8itionl･ 

WecaninterpretthiscoUusionproom8jmeintheviewofthc1'Tax-SubsidyII 

schemetotheextemalityproblem．（Ofcoursc,theequilibriumcollusionre鋲mecanbe

intemretedsimilarIy.）Thefirstordercomditions(16)(17)(18)showthattheplannershould 

imposeａｔａｘｏｎｔｈebadactMtyandgivcasUbsidyonthegoodactM1yfbrthewhole 

organization 

NotⅧwefb…ntheMoMn…釜>０，.釜くいＭＭＩ…Whe宛
theextemaIityfhctororthcrclativcimportanceofthesecondpmjectβisrelativelylarge． 

Ｍ…脚'Ⅷdmp･……[割｡､伽pMu…ihe…Ｌ
伽…｡，…農]……川………th……
scheme・Attheoptimun,onlytheincentiveconstmintofthebadtypecoalitionisbinding,and

noticingthatthedeadweightcostK･Aconsistsof{ZM2oe},oneshouldimp･sethe 

distoTtionsontheincentiveschemes,deviatingfmmthefirstbestsolutiｏｎＡｓａ虚sult,the

principalshouldintmducethelowpoweredincentivescheme,mitigatingthemimicking 

inccntiveofthcbadtypecoalition(S'2)tothcgoodtypecoalitionFurther,thenegative 

圏ignof筈岬MsuPMnecomditi･non<(lMMdhth…,伽mnCipalsMld
increasethetasklevclofthesupeMsorsoasnottogivehimtheroomfbrtheextmefYbrtl 

andshoulddecrcasethepossibiIityorthepressulcofcoalitionfbrmationamongthem 

mssolutioncorrbspondstothetransfbrpricingintheintmfirmtrading・Itshowsthat

thetransfbrpricesshouldＣＯn℃spondtothcXLI胆lmarginalcostsofactivities．

Appendix3：TheFoumIati⑪、⑥ftheEquilibriumwithVerticalCollugion

Thoughinthemaintcxt,wecnvisionthesecondpriceauctio､,wecanpTesentthe 

somenoncoopemtivcgamefbundationsoftheequilibTiumwithverticalcollusion 

OneofthemisagcnemlizationoftheRubinsteinPmcess・AssumethatAgentlis
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mmecfTicientthanAgent2・AtdatesO,２，…,2k，…betweenstages(4)and(5),the

agCnts，makeofIers(bids） 

Atdates1,..,3,..,2k+1,..,thesupervisormakesoffbrs・Theagents`ofTbrs(bids)aIcthe

sidepayment(transfbrpaymcnt)tothesupervisoratwhichtheyarewiIlingtobuyhis 

r巳commcndationfbTthcgoodtaskandamongwhichthesupemsormaychoosc・Ｔｈｅａｇｅｎｔ

ｍａｋｅｓａｎｏfYertothecommonsupervisor・Weconsiderastationaryequilibriumandshow

that,ifpaTticshavethesamediscountfhctorandasthetimebetwecnoffbrstemdstozem,the 

pe伽Gquilib血､剛｡ｆＭ…壜to:Mb『boMlegM凰脚mth…Ms…

toOfbr…d岬nＭ;△!>△,,…ＭＭ１…､s･『｡」Mmbeg.｡｡昭ent
LandOfbrthebadagent2if 

Ｉ
 

△
 

３
１
－
勺
▲ くＡ２、Thisis2 oftherenegotiationgame． 」ｕｐｎ巳RI9
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