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(Ⅲ）CommitmentProblemandOptimal 

lncｅｎｔｉｖｅＳｃｈｅｍｅｓ 

ｉｎＡｇｅｎｃｙｗｉｔｈＢｉｌａｔeral 

MoralHazard＊ 

bソＹｕｔａｋａＳｕｚｕｋｉ

Abstract 

Thispaperinvestigatesthecharacteristicsoftheoptimalincen‐ 

tivecontractswhentheprincipalisalsoaproductiveagentlnthis 

bilateralmoralhazardframework，ｔｈｅｔｗｏｒｅｑｕｉｒｅｍｅｎｔｓｓｈｏｕｌｄｂｅ 

ｓａｔｉsfiedindesigninganincentiveschｅｍｅＯｎｅｉｓｔｈｅａｇｅｎｔ，ｓｉｎｃｅ､‐ 

tiveprovisionandthｅｏｔｈｅｒｉｓｔｈｅｐｒｉｎｃｉｐａｒｓｉｎｃｅｎｔｉｖｅprovision‘ 

Becauseofthetradeoffbetweenthesetwoincentiveprovisions,Ｏｎｌｙ 

ｔｈｅｓｅｃｏｎｄｂｅｓｔｉｓｏｂｔａｉｎａｂｌｅｉｆｔｈｅｉｎｃｅｎｔｉｖｅｃｏｎｔｒａｃｔｓｈｏｕｌｄｂｅｂａｓｅｄ 

ｏｎｌｙｏｎｔｈｅｔｏｔａｌｏｕｔｐｕｔａｓｉｎｔｈesmallprofitsharingfirms・Ｗｅｓｈｏｗ

ｔｈａｔｔｈｅｓｉｍｐｌｅｌｉｎｅａｒｓｈａｒｉngruleoftenobservedintherealworld 

achievessuchasecondbestefficiency、Last,ｗｅｐｒｅｓｅｎｔａｎｅｘａｍｐｌｅ

ａｎｄｐｒｏｖｉｄｅａｓｉｍｐｌｅbutinterestingcomparativestaticsresultson 

theincentiveschemes． 

１．Introduction 

lnthetraditionalprincipal-agｅｎｔｐｒｏｂｌｅｍ,ｉｔｉｓａｓｓｕｍｅｄｔｈａｔｔｈｅ 

ｐｒｉｎｃｉｐａｌｄｅｌｅｇａｔｅｓｔｈｅａｇｅｎｔｔｏａｃｔｏｎｂｅｈａｌｆｏｆｈerinterest，ｗｈｉｃｈ 

＊ＴｈｉｓｉｓａｎｏｕｔｇｒｏｗｔｈｆｒｏｍｏｎｅｐａｒｔｏｆｍｙｌｅｃｔｕｒｅｎｏｔｅｓｏｎｌｎｆｏｒｍａｔｉｏｎａｌＥconomicS 

Thereaderswhoareinterestedintheupdatedmanuscriptcanrｅｑｕｅｓｔｉｔｆｒｏｍｔｈｅ 

ａｕｔｈｏｒ、

Pleasesendthee-mailtothefollowingaddress:yutaka＠ｍt・tamahosei・ac・jｐ
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ｃａｎｎｏｔｂｅｏｂｓｅｒｖｅｄｂｙｈｅｒ・Ｔｈａｔｂｒｉｎｇｓａｂｏｕｔａｎｉｎｃｅｎｔｉｖｅｐｒｏｂlem・

Inordertomitigateit,theprincipaldelegatestheagentａｌｌｔｈｅｆｕｎｃ‐ 

ｔｉｏｎｓａｓｐｒｏｄｕｃｔｉｖｅｉｎｐｕｔｓａｎｄｄｅｓｉｇｎｓａｎｉｎｃｅｎｔｉｖｅｃｏｎｔｒａｃｔｔｈａｔｉｓ 

ｂａsedoncommonobservablesl,suchasoutputs,realizedcosts,profits， 

whicharecorrelatedｗｉｔｈｔｈｅａｇｅｎｔ，shiddenactionchoice・

Ａｗｅｌｌ－ｋｎｏｗｎｆａｃｔｉｓｔｈａｔｔｈｅｒｅａｒｅｍａｎｙｉｎｃｅｎｔｉｖｅｃｏｎｔｒａｃｔｓｔｈａｔ 

ｇｉｖｅａsocialｌｙｅｆｆｉｃｉｅｎｔｏｕｔｃｏｍｅｗｈｅｎｔｈｅｐｒｉｎｃipalandtheagentare 

riskneutral・Whenbothpartiesareriskneutral,ｒｉｓｋｓｈａｒｉｎｇｉｓｎｏｔａｎ

ｉｓｓｕｅｂｕｔｏｎｌｙｔｈｅｉｎｃｅｎｔｉｖｅｐｒｏｖｉｓｉｏｎｆｏｒｔｈｅａgent'ｓａctionchoiceis 

anissueindesigningasharingrule、Ｏｎｅｓｉｍｐｌｅｅｘａｍｐｌｅｔｈａｔｇｅｎｅｒ‐

atesthefirstbestsolutionisgiviｎｇｔｈｅａｇｅｎｔａｌｌｔｈｅａｕｔｈｏｒｉｔｉｅｓａｎｄ 

riskofproductionandjustchargingafixedrent2，Whentheagentis 

riskaverse,notonlytheincentiveprovisionbutalsotheoptimalrisk 

sharingｂｅｔｗｅｅｎｔｈｅｐｒｉｎｃｉｐａｌａｎｄｔｈｅａｇｅｎｔisanimportantissuein 

designinganoptimalincentivecontract、Thereisatradeoffbetween

twoaligｎｍｅｎｔｓ、Ｔｈｕｓ，thesociallyefficientoutcomecanｎｏｔｂｅｏｂ‐

tainedinthiscase，Ｔｈｉｓｉｓａｌｓｏａｗｅｌｌ－ｋｎｏｗｎｆａｃｔ・

Rather,inthismodel,weshallassumethattheprincipalalsopar‐ 

ticipatesintheproductionprocesｓａｎｄｉｎｖｅｓｔｓｈｅｒｏｗｎｅｆｆｏｒｔｔｈａｔｉｓ 

ｎｏｔｏｂｓｅｒｖａｂｌｅｔｏｔｈｅａｇｅｎｔＴｈｅａｓｓｕｍptionthattheprincipalac‐ 

cessestotheproductionprocesslooksuncommonbutmorerealistic・

Usually,theprincipalprovidestheworkerswithproductivemachin‐ 

ery,ｔｈｅｑｕａｌｉｔｙｏｆｗｈｉｃｈｉｓｒｅｌａｔｅｄｔｏｔｈｅｐｒｉｎｃｉｐarseffortinputand 

sometimesnotobservabletotheworkers・Theprincipal，sadvertising

investmentorlobbyiｎｇｅｆｆｏｒｔｉｓａｎｏｔｈｅｒｅｘａｍｐｌｅ・Advertisinginvest‐

ｍｅｎｔｉｓｎｏｔｕｓｕａｌｌｙｏｂｓｅｒｖａｂｌｅｔｏｔｈｅｗｏｒｋｅｒ・

Further,ｅｖｅｎｔｈｏｕｇｈｔｈｅａｄｖｅｒｔｉｓｅｍｅｎｔｉｔｓｅlｆｍａｙｂｅｏｂｓervable，it 

maynotbeverifiablewithoutcostslnthisframework,notonlythe 

incentiveprovisionfortheagent'ｓａｃｔｉｏｎｃｈｏｉｃｅｂｕｔａｌｓｏｔｈｅｐｒｉｎci-

pal，ｓｃｒｅｄｉｂｌｅｃｏｍｍｉｔｍｅｎｔｏｎｈｅｒｅｆｆｏｒｔｌｅｖｅｌｉｓａｎｉｓｓｕｅｉｎｄｅｓｉｇｎｉｎｇ 

ａｎｉｎｃｅｎｔｉｖｅｓｃｈｅｍｅ、

Ｔｈｉｓｆｒａｍｅｗｏｒｋｉｓｒａｔｈｅｒｓｉｍｉｌａｒｔｏtheliteraturethatdiscuss 

moral-hazardprobleminteamproductioninthesensethatcI/ｉｇγｔｈｅ 
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principalsetsuptheincentivecontractasaStackelbergleader,she 

herselfparticipatesintheproductionasateammember，ｓｏ,theprin‐ 

ｃｉｐａｌｈｅｒｅｃａｎｂｅｖｉｅｗｅｄａｓａＰ伽cjPalcZgw0広Insuchsituations,ｉｎｔｈｅ

ｃａｓｅｗｈｅｒｅｏｎｌｙｔｈｅｃｏｎｔｒａｃｔｂａｓｅｄｏｎｔｈｅｔｏｔａｌｏｕｔｐｕｔｉｓｆｅａｓｉｂｌｅ， 

tｈｅｒｅｗｉｌｌｂｅａｔｒａｄｅｏｆｆｉｎdesigninganincentivecontractthatthe 

principalshouldprovidetheagentwiththeincentivetotakeanopti‐ 

ｍａｌａｃｔｉｏｎａｎｄａｔｔｈｅｓａｍｅｔｉｍｅｓｈｅｓｈouldc”dibZyco加伽ﾉﾉze?Ce〃ｔｏ

ｔａｋｅｈｅｒｏｗｎｂｅｓｔａｃｔｉｏｎ・Ｇｉｖｉｎｇｉｎｃｅｎｔｉｖｅｔｏｔｈｅａｇｅｎｔｔｏｗｏｒkhard

aJzucZys伽汀ｓｈｅｒｏｗｎｃｒｅｄｉｂｌｅｃｏｍｍｉｔｍｅｎｔｔｏｓｏｍｅｅｘｔｅｎｔ・Ｔｈｕｓ,only

thesecondbestefficiencycanbeattainablelnsection2,ｗｅｓｈｏｗｔｈａｔ 

ｔｈｅｒｅａｌｗａｙｓｅｘｉｓｔｓａｓｉｍｐｌｅｌｉｎｅａｒｓｈａｒｉｎｇｒｕｌｅｔｈａｔｏｂｔａｉnssucha 

secondbestAlso,itisdiscussedthateachparty，ssharingproportion 

underthissharingrulecruciallydependsuponeachparty，smarginal 

contributioｎｔｏｔｏｔａｌｐｒｏｄｕｃｔｉｏｎ 

ｌｎｓｅｃｔｉｏｎ３,withasimpleexample，ｉｔｉｓｓｈｏｗｎｔｈａｔｔｈｅａｇｅｎｔ，s 

sharingproportionincreasesashisrelativecontributiontoproduction 

getslarger・Ｗｈｅｎｔｈｅａｇｅｎｆｓｃｏｎｔｒｉｂｕｔｉｏｎｔｏｔｏｔalproductiongets

moreimportant,ｍｏｒｅｓｔｒｅｓｓｓｈｏｕｌｄｂｅｇｉｖｅｎｏｎｔｈｅａgent，ｓａｃｔｉｏｎｉｎ 

ｔｈｅａｃｔioncombination・Ｔｈｕｓ,ｔｈｅａｇｅｎｔ，ssharingportionshouldin‐

ｃｒｅａｓｅｔｏｉｍｐｏｓｅｍｏｒｅｗｅｉｇｈｔｏｎｔｈｅａgent'sactionincentiveHow‐ 

ｅｖｅｒ，theessentialpointisroughlydiscussedthattheadditional 

requiremｅｎｔｆｏｒｔｈｅｐｒｉｎｃｉｐａｌ，ｓｃｒｅｄｉｂｌｅｃｏｍｍｉｔｍｅｎｔａｂｏｕｔｈｅｒｏｐｔi‐ 

Inaleffortrestrictsherdegreeoffreedomｉｎｄｅｓｉｇｎｉｎｇａｃｏｎｔｒａｃｔ 

ｌｎｓｅｃｔｉｏｎ４,ｗｅｄｉｓｃｕｓｓｔｈｅｍｉｔｉｇａｔｉｏｎｏｆｔｈｅｃｏｍmitmentprob‐ 

lemundertherepeatedrelationshiｐｓｌｎｓｅｃｔｉｏｎ５，ｗｅｃｏｎｃｌｕｄｅｔｈｅ 

ｐａｐｅｒ． 

2．ＴｈｅＭｏｄｅｌ 

Arisk-neutralprincipalownsafir、、Shehiresarisk-neutral

agentanddesignsawagecontractaEA＝［０，｡｡）ａｎｄｅＥＥ＝ 

[０，｡｡）denotetheeffortsprovidedbytheagentandtheprincipal， 

respectively．Ｑ:Ａ×E--Rrepresentsacompositefunctｉｏｎｏｆｂｏｔｈ 
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efforts,Ｌｅ.,ｑ＝Ｑ(α,ｅ)．Ｑ(ＣＭ）iscontinuousanddifferentiableiｎａ 

ａｎｄｅ，Itisassumedthatbotheffortsareproductive,Ｌｅ.,Ｑα＞Oand 

Qe＞０，wheresubscriptsmeanpartialderivatives、Theoutputgthat

iscommonlyobservableisafunctionoftheeffortcomposition9and 

thestateofnatureOeaｔｈａｔｉｓ，Ｚ/＝Ｙ(Ｑ(α,ｅ),０)，ｗｈｅｒｅＹ： 

Ｑ×Ｏ→R3RandomnessofZ/ｃａｎbesuppressedbyparameterization． 

Ｆ(９１９(α,ｅ)）denotestheoutputdistributionconditionalonthe 

effortcompositioｎａｎｄ／(ｙｌ９(α,ｅ)）theoutputprobabilitydensity 
function 

Theagenfswageschememisbasedontheobservable（verifi‐ 

able）Z/、Ｔｈｅｐｒｉｃｅｏｆｏｕｔｐｕｔｉｓｎｏｒｍａｌｉｚｅｄｂｙｏｎｅｔｈｕｓｇｃａｎｂｅ

ｔｈｏｕｇｈｔａｓｃａｓｈｆｌｏｗ．Ｖ(e）ａｎｄＣ(α）denotethedisutilitiesofthe 

principarsandtheagent，sefforts，respectively，ｗｉｔｈｐ'(e）三０，

Ｐ"(e）＞ＯａｎｄＣ'(α）二０，Ｃ''(α）＞０．Further,ｉｔｉｓａｓｓｕｍｅｄｔｈａｔ

ｐ(0）＝Ｃ(0）＝Ｏａｎｄｐ'(0）＝Ｃ'(0）＝０，’(｡｡）＝Ｃ'(｡｡）＝。。

Assumptionl 

／istwicedifferentiableinq 

Assumption2 

F(ｇｌｑｌ）二Ｆ(９１９２)，Ｗ/'ｑ'二９２

Assumption3 

F(ｇｌＱ(α,ｅ)）ｉｓｃｏｎｖｅｘｉｎａａｎｄｃ． 

Ａｓｓｕｍｐｔｉｏｎｌｉｓｎｅｅｄｅｄｔｏｇｕａｒａｎｔｅｅｔｈｅｅｘｉｓｔｅｎｃｅｏｆｔｈｅａｇｅｎｔ'sand 

theprincipal，soptimaleffortchoices・Assumption2denotestheeffort

composition9isproductiveinthesenseoffirstorderstochasticdomi-

ｎａｎｃｅＡｓｓｕｍｐｔｉｏｎ３ｉｓｇｉｖｅｎｆｏｒｔｈｅｕｎｉｑｕｅｎｅｓｓｏｆｔｈｅｏｐｔｉｍａｌａｃｔｉｏｎ 

ｃｏｍbination（α,ｅ）andmeansdecreasingmarginalproductivityofa 
andeinprobabilitysense4． 

2.1ＴｈｅＦｉｒｓｔＢｅｓｔ 

Ｌｅｔｕｓｔｅｍｐｏｒａｒｉｌｙａｓｓｕｍｅｔｈａｔｔｈｅｐｒｉｎｃｉｐａｌｃａｎｏｂｓｅｒｖｅｔｈｅ 
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agent，seffortchoicedirectly，Theprincipal，soptimizationproblemis 

伽ルー“(`))'(`'Q(Ｍ)〕d9-v(,）
ｚ(ﾉ(9),α,Ｇ 

Ｍ〃(川|Q(`M))〃-c(の=ｕ
Ｔｈｅｃｏｎｓｔｒａｉｎｔｉｓｔｈｅａｇｅｎｔ'sparticipationconstraintthatrequireshis 

expectedutilityobtainedfromthisproductionprocessnotｌｅｓｓthan 

thatofotheralternativesdenotedbyUSincetheprincipalcanob‐ 

servetheagent'sactionchoice,aforcingcontractispossible． 

Ｉｔｉｓｏｂｖｉｏｕｓｔｈａｔａｔｔｈｅｏｐｔｉｍｕｍ 

〃(9)'(`|Q(`M)ｗｃ(昨Ｕ （１） 

Thus,theprincipal'soptimizingproblemis 

MaxE[Z/｜Ｑ(ＣＭ)]－ｐ(e)－Ｃ(α)－か

ｚＵ(z/),α,e 

whereE[glQ(`Ｍ)]＝ＪＷｌＱ(`Ｍ))dg 
Assumption3andtheconvexityofV(e）ａｎｄＣ(α）guarantees 

theuniquenessoftheoptimaleffortcombination（α*,ｅ*)．Ａｔｔｈｅ 

ｏｐｔｉｍｕｍ，theprincipalchooseshereffortleｖｅｌｅ＊thatsatisfies 

dE[ｇｌＱ(α*,ｅ*)]/化＝ｐ'(e*）andforcestheagenttochooseα*such

thataE[ｇｌＱ(α*,ｅ*)]/acz＝Ｃ'(α*）wheretheprimesdenotethefirst 

derivatives・Onlytherequirementimposedonzu*(9)ｉｓｔｏｓａｔｉｓｆｙ

（１）．Ｏｎｅｏｆｔｈｅｓｉｍｐｌｅｅｘａｍｐｌｅｏｆｚｕ*(Z/）ｉｓａｆｉｘｅｄｆｅｅ,ｔｈａｔｉｓ， 

zu*(9)＝か＋Ｃ(α*)，Ｗ/、Withafixedwagescheme,theprincipal

remainsα”sj伽aZcJczi加α〃ｔａｎｄｏｂｖｉｏｕｓｌｙｈａｓａｎｉｎｃｅｎｔｉｖｅｔｏｃｈｏｏｓｅ

ｅ＊． 

2.2TheSecondBest 

Ｎｏｗａｓｓｕｍｅｔｈａｔｔｈｅｐｒｉｎｃｉｐａｌｃａｎｎｏｔｏｂｓｅｒｖｅｔｈｅａｇｅｎｔ，seffort 

choiceandalsomonitoringitisimpossiblycostly、Aforcingcontract

isimpossiblycostly・Ｏｎｌｙｗｈａｔｓｈｅｃａｎｄｏｉｓｔｏｇｉｖｅｔｈｅａｇｅｎｔ
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incentivetochooseanoptimalactionthroughawagecontracMﾉ(9)． 

Inatraditionalprincipal-agentmodeLwheretheagentistheonly 

partywhoprovidestheeffortinputs,ｉｔｉｓｗｅｌｌｋｎｏｗｎｔｈａｔｃｈａｒｇｉｎｇ 

ｔｈｅａｇｅｎｔａｆｉｘｅｄｒｅｎｔａｎｄｇｉｖｉｎｇａｌｌｔｈｅｒｅｍｉｎｄｅｒｏｆｔｈｅｏｕｔｐｕｔｇｅｎｅｒ‐ 

atesthefirstbestsolutionwhentheagentisrisk-neutraLHowever， 

ｗｈｅｎｂｏｔｈｔｈｅｐｒｉｎｃｉｐａｌａｎｄｔｈｅａｇｅｎｔｉｎｖｅｓｔｔｈｅｉｒｏｗｎｐｒｏｄｕｃｔｉｖｅ 

inputstogether,suchawagecontractcannotimplementthefirstbest 

outcome,ｓｉｎｃｅｔｈｅｐｒｉｎｃｉｐａｌｓｈｏｕｌｄｎｏｔｏｎｌｙｇｉｖｅｔｈｅａｇｅｎｔｉｎｃｅｎｔｉｖｅ 

ｔｏｄｏｏｐｔｉｍａｌｌｙｂｕｔａｌｓｏｃｏｍｍｉｔｈｅｒｓｅｌｆｔｏｄｏｏｐtimallythroughthe 

wagecontractinthisbilateralmoral-hazardsettiｎｇＵｎｄｅｒｔｈｅｃｏｎ‐ 

tractthatisstrategicallyequivaｌｅｎｔｔｏｓｅｌｌｉｎｇｔｈｅｆｉｒｍｔｏｔｈｅａｇｅｎｔ， 

theprincipalcannotconvincetheagentthatshedoesherbestbecause 

sｈｅ(theprincipal1)onlygetsafixedrentThus,inthisbilateralmoral 

hazardsettｉｎｇ，theprincipal，ｓｄｅｓｉｇｎｉｎｇｏｆａｎｉｎｃｅｎｔｉｖｅｓｃｈｅｍｅｉs 

substantiallyconstrainedbytwoincentiveproblems・Ｏｎｅｉｓｔｈｅ

ａｇｅｎｔ，sincentiveconstraint,ａｎｄｔｈｅｏｔｈｅｒｉｓｈｅｒｏｗｎｉｎｃｅｎｔｉｖｅｃｏｎ‐ 

straintHence,theprincipal'sproblembecomes 

Maエルー川'(`'Q(`M))“ｗ(e）
〃(z/),α,Ｇ

Ｍ(i)ん(川'Q(`M))`,-c(＠Ｍ
（ii）（ＣＭ）satisfies 

…r…ん(川'０Ｍ)"_C(の

。こ…axルー"(`Ｍ，'ＱＭＷｐ(．）
Thesecondconstraintrequirestheeffortcombination（α,ｅ）bea 

Nashequilibriumthatsatisfiestwoincentiveconstraints，whilethe 

firstconstraintdenotesｔｈｅａｇｅｎｔ'sparticipationconstraintasbefore 

ltiseasilyshownthatatthe（secondbest)optimumtheparticipa‐ 

tionconstraintisalsobinding,Ｌｅ.， 

〃(W(`'ＱＭ)dg-c(｡)＝か (２） 
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LetusdenoteWbasthesetofzu(ｇ)satisfying(2),thentheprincipal，s 

problemistochoosezu(9)eWl7thatmaximizesthefollowingprob‐ 

ｌｅｍ 

ＭａｘＥ[ｇｌＱ(α,ｅ)]－ｐ(e)－Ｃ(α)－か

ｚＵ(z/）ｅｗＨ７,ＣＭ 

Ｓ・ｔ（α,ｅ）satisfies

‘ear…x〃(川'Q(`M)WC(｡）

にargmaxルー"(`))'(`'Q(`M))`Ｍ'(．）
Sincethereisnozu(Z/）inthemaximand,wecaneasilyconjecturethat 

aspecificcontractualformoMﾉ(9)doesnotmatterindecidingthe 

principal'sexpectedutilityonlyifitinduceｓｔｈｅｓａｍｅｅｆｆｏｒｔｃｏｍｂｉｎａ‐ 

tionasaNashequilibriumandinWb・Further,ｂｙＡｓｓｕｍｐｔｉｏｎ３ａｎｄ

Ｖ"(e）＞０，Ｃ"(α）＞０，theconstraintsthatguaranteetheNashequi‐ 

libriumactioncanbereplacedby 

（α,ｅ）satisfies 

〃(川'ＱＭ)器"-c'(の-０（３）
ａｎｄ 

ルー川ん〔,'ＱＭ)筈"-pに)-゜（４）
LｅｔｕｓｄｅｎｏｔｅＣｏｉｓｔｈｅｓｅｔｏｆ（α0,ｇｏ）thatthereexistsatleastone 

wagecontracMﾉ(9)EWbunderwhich（α0,ｇｏ）isinducedasaNash 

equilibriumactionsatisfying（３）ａｎｄ（４）． 

Ｌｅｍｍａｌ： 

Ｃｏｉｓｎｏｔａｎｅｍｐｔｙｓｅｔ． 

Proof： 

Letmo(9)＝か,Ｗ/・ItisobviousthaMﾉo(Z/）ｅＷ６ｓｉｎｃｅＣ(0）＝０．

Sincezuo(9)isafixedwagecontract,itdoesnotgivetheagentincen‐ 

ｔｉｖｅｔｏｗｏｒｋｈａｒｄ,ｓｏｔｈｅａｇｅｎｔｃｈｏｏｓｅｓ.α＝ＯＢｕｔｔｈｅｐｒｉｎｃｉｐａｌｈａｓ 
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fullincentivetoworkhardunderthiscontract,ｔｈａｔｉｓ,ｅ＝ｃ率(0)，

whereｅ*(0）denotestheprincipal，seffortchoiceoffullincentive 

whentheagentchoosesα＝０.obviously,（0,ｅ*(0)）satisfies（３）ａｎｄ 

（４）．ＱＥＤ 

Anotherpossibleexampleisthatz(ﾉ0(Z/）＝ZノーAC，wherejc＝

Ｅ[Z/｜Ｑ(α*(0),０)]－［Ｕ＋Ｃ(α*(0))]Underthiscontract,theagent 

hasfullincentivetoworkhard，ｔｈａｔｉｓ，α＝α*(0)，whereα*(0） 

ｄenotesthefullincentiveofeffortchoicewhentheprincipalchooses 

e＝ＯＢｕｔｓｉｎｃｅｔｈｅｐｒｉｎｃｉｐａｌｉｓｇｉｖｅｎａｆｉｘｅｄｒｅｎｔん,hedoesnothave

anyincentivetoworkhard,ｔｈａｔis,ｅ＝０．Sincezuo(9)ｅＷｂａｎｄ 

(α*(0),０）satisfies（３）ａｎｄ（４），（α*(0),０）isaNashequilibrium 

actioncombinationunderwagecontracMﾉo(ｙ)． 

Ｌｅｍｍａ２： 

Ｃｏｉｓａｂｏｕｎｄｅｄｓｅｔ． 

ＴｏＣｏｓｅｅｉｓａｂｏｕｎｄｅｄｓｅｔ，ｉｔｉｓｅｎｏｕｇｈｔｏｓｈｏｗｔｈａｔＯ≦αｏ二

α*(ｇｏ）＜ｏｏａｎｄＯ二ｇｏ≦ｅ*(αo）＜・・，Ｖ(α0,ｇｏ）ＥＣＯ,whereα*(ｇｏ）

denotestheagent'sfullincentiveactionwhentheprincipalcancredi‐ 

blycommitherselftochooseeoandsimilarlye*(α0）denotestheprin‐ 
ciparsfullincentiveone． 

(i）０二α0≦α*(ＣＯ）＜oo

Sincecz*(ｇｏ）istheagent'sfullincentiveactiongiveneo,ａｔα*(ｇｏ） 

ＥＱ[９，Ｑ(α*(e･),ｇｏ)］０Ｑ(α*(eo)，ｇｏ）＝Ｃ,(α*(go)） 
ＯＺｚ 

ｗｈｅｒｅＥＱ＝。Ｅ[Z/｜Ｑ]/αＱ、Ｉｔｉｓｏｂｖｉｏｕｓｔｈａｔα*(ｇｏ）＜・ｏｓｉｎｃｅ

Ｅ[ｇｌＱ］ｉｓｃｏｎｃａｖｅｉｎａａｎｄｅａｎｄＣ'(｡｡）＝｡。

However,whentheprincipalcannotcrediblyｃｏｍｍｉｔｅｏ,ｔｈｅｎｓｈｅｃａｎ 

ｏｎｌｙｃｏｍｍｉｔｈｅｒｓｅｌｆｔｏｃｈｏｏｓｅｅｏｔｈｒｏｕｇｈｔｈｅｗａｇｅｃｏｎｔｒａｃｔｔhatsatis‐ 

fies（４）．Using（３）,（４）reducestｏ 
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０Ｑ(α0,go） 
0Ｑ(α0,ＣＯ） Oｅ 

＝p'(ＣＯ） EQ[Z/｜Ｑ(α0,ｇｏ)］ －Ｃ'(α0） 
0Ｑ(α0,ｅＯ） Oｅ 

OZz 

Sincep'(ＣＯ）三０，ＥＱ[ｇｌＱ(α0,00)]OQ(α0,ｇｏ)/aCz-C'(czo）二０．
BytheconcavityofE(･）andtheconvexityofC(α）ｉｎα,ｗｅｏｂｔａｉｎ 

Ｏ二α0二α*(ｇｏ）＜。｡．

(ii）０≦ＣＯ二ｅ*(α0）＜・o

Thiscanbeshownjustthesame． 

ＯｎｅｔｈｉｎｇｔｏｎｏｔｅｆｒｏｍｔｈｅｐｒｏｏｆｏｆＬｅｍｍａ２ｉｓｔｈａｔａｎｙｃｏｎｔｒａｃｔｔｈａｔ 

ｉｎｄｕｃｅｓｐｏｓｉｔｉｖｅｉｎｃｅｎｔｉｖｅｏｎｏｎｅｓｉｄｅｉｎNashequilibriumsuffers 

incentivｅｌｏｓｓｏｎｔｈｅｏｔｈｅｒｓｉｄｅ． 

Propositionl： 

TheFirstbestaction（α*,ｅ*）iｓｎｏｔｉｎＣｏ 

Proof： 

Giventheprincipal'sfirstbestactionc*，letusassumethat2uo(Z/） 

ｇｉｖｅｓｔｈｅａｇｅｎｔｆｕｌｌｉｎｃｅｎｔｉｖｅｔｏchooseα*,ｔｈａｔis,α＊satisfies 

〃．(川'Q(`Ｍ))“，Q(釜｡勺一cけ〕
Ｔｈｅｎ， 

C'(e*） 
〃OQM(，'Q(`Ｍ)〃 (５） 

0Ｑ(α*,ｅ*） 
ａｃｚ 

ｌｆ（α*,ｅ*）isaNashequilibriumactionunderz(ﾉ0(9)，byplugging 

（５）into（４）,ｗｅｓｈｏｕｌｄｏｂｔａｉｎ 

ＯＱ(α*’ず）

ａＥ[ｇｌＱ(α*,ｅ率)］ aｅ 
C'(α*）＝ｐ'(e*）（６） 

0Ｑ(α*,ｅ*） aｅ 

acz 
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Sinceα＊＞０，thesecondtermintheleft-handsidein（６）isstrictly 

positiveand（６）cannotbetruebecausebythedefinitionofc＊ 

。Ｅ[z/’Ｑ(α*,ｅ*)］＝’(e*）
ae 

Propositionlsaysthatinthismoralhazardframework，there・ｉｓ

ｎｏｗａｇｅｃｏｎｔｒａｃｔｔｈａｔｉｍｐｌｅｍｅｎｔｓthefirstbestoutcomelntuitively， 

thisbilateralmoralhazardsettinｇｉｓ花ａｍｐｍ伽ctjo",eventhoughone

oftheteammembersisentitledtoaprincipalwhodesignsacontract， 

andextractsallthesurplus・Ｉｎｔｈｉｓｐｏｉｎｔ,theessenceofProposition

lisnothingbutthatfoundedinHolmstrom（1982）whichdealswith 

moralhazardprobleminteamproduction・Ｈｅｓｈｏｗｓｔｈａｔａｎｙｓｈａｒｉｎｇ

ｒｕｌｅｔｈａｔｓatisfiesbudgetbalancingconstraｉｎｔｃａｎｎｏｔａｃｈｉｅｖｅｔｈｅｆｉｒｓｔ 

ｂｅｓｔｒｅsultinteamproduction5，Indeed，ｔｈｅｂｕｄｇｅｔｂａｌａｎｃｉｎｇｃｏｎ‐ 

straintisalsoimposedhereandthewagecontracMﾉ("）isadividing 

ruleofagivenbudgetg＝Ｙ(Ｑ(α,ｃ)，０)．Whatwecanderivefrom 

（３）ａｎｄ（４）isthatanywagecontractthatgivestheagentstrictly 

positiveincentivealsohurtstheprincipal'ｓａｂｉｌｉｔｙｏｆｃｏｍｍｉｔｍｅｎｔｔｏ 

ｓｏｍｅｅｘｔｅntifthebudgetbalancingconstraiｎｔｉｓｉｍｐｏｓｅｄ． 

Proposition2： 

Iｆ（α0,ｇｏ）ＥＣＯ,thenanycontractzuo（９）eWbthatsatisfieseither 
（３）ｏｒ（４）satisfiestheotherconstraintandfinallyguarantees 

(α0,go）asaNashequilibriumaction． 

Proof： 

If（α0,ｇｏ）isinCo,thenthereexistsatleastone〃o(9)eWbsuchthat

〃Ｗ川`M)〕``,Q(釜｡,)-c'(`罪、（７）
ａｎｄ 

ルー"o(川川(・リ))⑫
Using（７）,（８）changestｏ 

0Ｑ(α0,ＣＯ） 
＿ｐ'(CO）＝０（８） 

aCz 
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０Ｑ(α0,go） 

ａＥ[ｇｌＱ(α0,CO)］ 比
C'(αo）＝Ｐ'(ＣＯ）（９） 

0Ｑ(α0,ｇｏ） 比

acz 

and（９）isindependentofz(ﾉo(9)． 

Asaresult,Proposition2tellsthatthecontractualformofthewage 

schemesdoesnotmatterinmaking（α0,ｇｏ）asaNashequilibriumifit 

induceseithertheprincipaleowiththeagent，ｓｇｉｖｅｎａｏ,ortheagent 

Czowiththeprincipal，ｓｇｉｖｅｎｅｏ,ｗｈｅｎ（α0,ｇｏ）alreadybelongstoCo6． 

Proposition3： 

Iｆ（α0,ｅｏ）isalreadyinCo,thentherealwaysexistsalinearwagecon‐ 

tract”(9)＝γ･〃＋ｓｅＷｂ,whereＯ≦γ二１，underwhich（α0,CO）ｉｓ

ｉｎｄｕｃｅｄａｓａＮａｓｈｅｑｕｉｌｉｂｒｉｕｍ． 

Proof： 

Since（α0,ＣＯ）isalreadyinCo,toshowthaMﾉ(Z/）＝γ･ｇ＋seWI7in-

duces（α0,ｇｏ）asaNashequilibriumactioncombination,itisenough 

toshowthatzu("）＝γ･〃＋seWbsatisfies（７）byProposition2・In

orderforzu(Z/）＝γＷ＋ｓｔｏｂｅｉｎＷＩフ

ルw+s)/(，|Q(んM-c⑰)‐か（,o）
From（10),weobtainthefixedpaymentpartoftｈｅｗａｇｅ 

ｓ＝か＋Ｃ(α)－?Ｅ[Z/｜Ｑ(α0,ＣＯ)］（１１）

Equation（11）tellsthatswillbedeterminedwhenγｉｓｄｅｔｅｒｍｉｎｅｄ 

ＴｈｕｓｔｈｅｏｎｌｙｒｅｑｕｉｒｅｍｅｎｔｔｏｂｅｓｈｏｗｎｉｓｔｈａｔｔｈｅｒｅｅｘｉｓｔｓＯ二γ二l

satisfying 

ル…(,'Q〔んｗ,,Q(釜僅`)-Ｍ（'2）
thatis,underzu(9)＝γ･Z/＋s,theagenthasanincentivetochoose 

a0whentheprincipalsurelychooseSGO.（12）reducestｏ 

① 
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γ紐[〃｜Ｑ(α0,ｅｏ)］＝Ｃ,(α0）（,3）
ｄＱｌ 

ＦｒｏｍＬｅｍｍａ２,０≦αo≦α*(ｇｏ）ａｎｄｗｅｃａｎｅａｓｉｌｙｓｅｅｆｒｏｍ（13）ｔｈａｔ 

ａｓγincreasesfromzerotoone,ｔｈｅａｇｅｎｔ'sincentivecomPatibleaction 

choicealsocontinuouslyincreasesfroｍｚｅｒｏｔｏα*(ｇｏ）giventheprin 

cipal，ＳＣＯ、Ｔｈｕｓｔｈｅｒｅｅｘｉｓｔｓγｔｈａｔｉｎｄｕｃｅｓｔｈｅａｇｅｎｔｔｏｔａｋｅｃｚｏｇｉven
theprincipal，SCO． 

Since,asmentionedabove,theprincipalwillbeindifferentwithany 

contractonlyifitinducestｈｅｓａｍｅａｃｔｉｏｎｃｏｍｂｉｎａｔｉｏｎａｓａＮａｓｈｅｑｕｉ‐ 

librium,Proposition3tellsthatif（αo(*),ｇｏ(*)）ｉsthesecondbest 

actioncombinationinCothatmaximizestheprincipal'sexpectedutil‐ 

ity,thenwealwaysfindaJj"eαγzuagUco"〃ＣＭﾉ*(Z/）＝γ*Ｗ＋s*with

whichsuchoptimalitycanbeachieved7． 

Proposition4： 

Atthesecondbestoptimum,αo(*）＞Ｏａｎｄｅｏ(*）＞０． 

Proof： 

Assumethateo(*）＝Oattheoptimumthatis,theprincipalprefersto 

designacontractthatinduces（α*(0),０）asasecondbestNashequi‐ 

libriumaction・FromProposition3,oneofsuchcontractsiszu(9)＝

γ･Z/＋ｓwhereγ＝ｌａｎｄｓ＝Ｕ＋Ｃ(α*(0))－Ｅ[ｇｌＱ(α*(0),０)］to 

guarantee〃（９）ｅＷｂ・Whentheprincipalchangesthecontｒａｃｔｂｙ

加ａ７ｇｊ"αZZycZec”czsmgtheagent'ssharingproportion（thepiece-rate）

γ,theexpectedutilityincreasesbythｅａｍｏｕｎｔｏｆ 

[紐[川川O)二~C'(川)]窯卯

十[，E[‘|Q(川0)]-F(0)]等比

Thefirstbracketiszerobythedefinitionofα*(0）andthesecond 

bracketisobviouslypositiveBut,ｗｈｅｎγ＝1,ｆｒｏｍ（８）,ｗｅｏｂｔａｉｎ 
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躯[ｇｌＱ(α*(0),０)］ル
ー
〃

伽
＜０ 

Ｖ"(O） 

Ｔｈｕｓｂｙ籾α埴i"αJJydec”αｓｍｇγ,theprincipalcanobtainmoreex‐

pectedutilitythanshedoeswith（α*(0),０)．Ｓｏ,thisiscontradiction 

Theproofofeo(*）＞Ｏｃａｎｂｅｓｈｏｗｎｂｙｔｈｅｓａｍｅｗａｙ． 

Proposition4togetherwithProposition31eadstotheoptimalityofa 

linearcontractinabilateralmoralhazardsetting、Inatraditional

agencymodel，wheretheprincipalisexcludedfromtheproduction 

process,alinearcontractthattreatstheagｅｎｔａｓａｒｅｓｉｄｕａｌｃｌａｉｍａｎｔ 

ｈａｓｂｅｅｎｓｕｇｇｅｓｔｅｄａｓｏｎeofthefirstbestcontract・Ｔｈｅｐｒｉｎｃｉｐａｌ

ｗｈｏｉｓｎｏｔｅｎｇａｇｅｄｉｎｐroductionlinecangetthefirstbesｔｓｏｌｕｔｉｏｎ 

ｂｙｃｈａｒｇｉｎｇｔｈｅａｇｅｎｔａｆｉｘｅｄｒｅｎｔ,combinedwiththepiece-rateoflO０ 

％・However,iftheprincipalgetsinvolvedintheproductionprocess，

ｂｙｉｎｖｅｓｔｉｎｇｈｉｓｏｗｎｅｆｆｏｒｔ,suchacontractdoesnotworkefficiently， 

Whentheprincipalalsoparticipatesintheproductionprocess，ｓｈｅ 

ｈｅｒｓｅｌｆｂｅｈａｖｅｓａｓａｎａｇｅｎｔａｆｔｅｒｔｈｅｗａｇｅｃｏｎｔｒａｃｔｉｓｓｅｔｔｌｅｄａｎｄｉｎ 

ｏｒｄｅｒｔｏｉｎｄｕｃｅｔｈｅａｇｅｎｔｔｏｔａｋｅｔｈｅrightaction,shemustconvince 

himaboutheractionstrategy，Ｂｕｔｒｅｃｅｉｖｉｎｇａｆｉｘｅｄｒｅｎｔｃａｎｎｏｔｐｅr‐ 

formthisjobeffectively,resultingintheincentivelossonthesideof 

herselfConsequently,insuchateamproductionbetweentheprinci‐ 

palandtheagent,ｔｈｅｒｅｉｓｎｏｗａｙｆｏｒｔｈｅｐｒｉｎｃｉｐａｌｔｏｅstablishfull 

incentivewithouthurtingherowncommitmentOnlythesecondbest 

willbeobtainableandsimplesharingruleswefrequentlyobservein 

smallprofitsharingfirmsperformwell． 

Ｔｈｅｐｏｓｓｉｂｉｌｉｔｙｏｆｔｈｅｃｏｒｎｅｒｓｏｌｕｔion:ｒ＊＝１ 

Theresultoftheproposition4dependscruciallyupontheas‐ 

sumptionofp'(0）＝OIfwerelaxthisassumptionandassｕｍｅｔｈａｔ 

ａＥ[Z/｜Ｑ(α*(0),０)]/化三Ｖ'(0)，wewillgetthecornersolution

γ＊＝1．Ｔｈｉｓｉｓｂｅｃａｕｓｅｔｈｅｐｒｉｎｃｉｐａｌｃａｎｎｏtincreaseherexpected 
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utilitybymarginallydecreasingthepiece-rateγfrom1,ｗｈｅｎｔｈｅｍａｒ‐ 

ginalcostoftheprincipalatzemGﾉﾌﾞbγtissufficientlyhighInthis 

case,ｔｈｅｏｐｔｉｍａｌｌｉｎｅａｒｓｃｈｅｍｅｉｓγ*＝ｌａｎｄｓ＊＝か＋Ｃ(α*(0))－

Ｅ[ｇｌＱ(α*(0),０)]，whichinducesa0(*）＝α＊ａｎｄｅｏ(*）＝Oatthe 

secondbest8・Thisisjustthetraditionalprincipal-agentsituation，

wheretheprincipaldoesnotwork・

Finally,specifyingactualproportionstobesharedbetweenthe 

principalandtheagentdependsontheproductionfunction,thatis,ｏｎ 

ｔｈｅｄｅｇｒｅｅｔhateachplayermarginallycontributestotheoutcome・

Nextsectionclarifiestheargumentandprovidescomparativestatics 

ｗｉｔｈａｓｉｍｐｌｅｅｘａｍｐｌｅ． 

３．Ａ、ｅｘａｍｐｌｅ

Theprincipalinstallshisefforteandtheagentprovideshiseffort 

cz、Bothinvestmentsofinputsareassumedtobeunobservablebythe

otherparty・Trueamount(orthequality)ofproductsisafunctionof

bothefforts,Ｑ(e,α）＝α１，α＋(１－α)lne,butthemeasuredproducts 

isthetruｅａｍｏｕｎｔｐｌｕｓｅｒｒｏｒｔｅｒｍ，ｔｈａｔｉｓ，ｇ＝Ｑ(e,α)＋Ｏａｎｄ 

Ｅ（８）＝０，whereEdenotestheexpectationoperator・Sincetheprice

ofproductsisnormalizedtoone,Ｆ(ｇｌＱ(e,α)）denotestherevenue 

distributionwithgiVeneffortchoicesoftheprincipalandtheagent、

Ｗｅｓｐｅｃｉｆｙｔｈｅｅｆｆｏｒｔｃｏｓｔｓｏｆｔｈｅｐｒincipalandtheagentasfollows； 

Ｐ(e）＝妙.e,ａｎｄＣ(α）＝ｃ･α，

Theprincipalmaximizesherexpectedprofitdenotedby 

αlncz＋(１－α)ｌｎｅ－Ｅｚｕ(9)－ｊ･ｅ (14） 

Ｗｈｅｎｔｈｅｐｒｉｎｃｉｐａｌｃａｎｅｎｆｏｒｃｅｔｈｅｗｏｒｋｅｒｔｈｅａｍｏｕｎｔｏｆｅｆｆｏｒｔ，ｔｈｅ 

optimalcombinationofinputsis（α*,ｅ*）＝（α/Ｃ,１－α/j）thatgener‐ 

ａｔｅｓｔｈｅｍａｒｇｉｎａｌｂｅｎｅｆｉｔｏｆｅａｃｈｉｎｐｕｔｅｑｕａｌｓｔｏｔｈｅｍａｒｇｉｎａｌｃｏｓｔ， 

andtheprincipalpaysc.α＊ａｓａｌｕｍｐｓｕｍｐａｙｍｅｎｔｔｏｔｈｅａｇｅｎｔ９、

However,whentheprincipalcannotforcetheamountofeffort 

directlyorindirectly,theprincipalshouldconsidertheiｎｃｅｎｔｉｖｅｃｏｎ‐ 
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straintoftheagent、Fromproposition3，anycombinationofNash

equilibriuｍａｃｔｉｏｎｓｃａｎｂｅｆｏｕｎｄｂｙａｌｉｎｅａｒｓｈａringruleuﾉ(9)＝ 

γ･ｇ＋s・Thus,if（α0,ｇｏ）ＥＣＯ,then（α0,ｇｏ）shouldsatisfy

a（15） 
’万T＝ｃ

（'-,)'三α＝妙（'6）
InFigurel,theprincipal,sindifferentcurvesaredrawnon（ＣＭ） 

spaceandthesetof（α０，００）ECoisdrawniSdrawnasastraightline， 

sinceeo＝（１－α)/‘．（１－(αzo/α)）ｆｒｏｍ（15）ａｎｄ（16)．PointFde‐ 

notesthefirstbestactioncombination（α/c,１－α/J）andPointE 

denotesthesecondbest（αo(*),ＣＯ(*))，whichgivesthemaximum 

levelofexpectedutilitytotheprincipalamong（α0,90)ＥＣＯ・Inorder

tofindthesecondbestactioncombination（α0(*),ＣＯ(*)),itisenough 

tofindthecorrespondiｎｇγ＊ｓｉｎｃｅｅａｃｈａｃｔｉｏｎｃｏｍｂｉｎａｔｉｏｎｉｎｔｈe 

straightlinecorrespondstoeachｖａｌｕｅｏｆＯ≦γ二ｌｉｎｚ(ﾉ(9)＝

γ・g＋s、Ｆｏｒexample,ａｓγincreasesfromzerotoone,ｔｈｅａｃｔｉｏｎｃｏｍ‐

ｂｉｎａｔｉｏｎｍｏｖｅｓｄｏｗｎａｌｏｎｇｔｈｅｌｉｎｅｆrｏｍＡｔｏＢ 

Ｂｙｐｌｕｇｇｉｎｇ（１５）ａｎｄ（16）into（14）andtakingthederivatives 

withresPecttoγjwegetthefirstorderconditionontheoptimalshar‐ 

ｅ 

デ）Ａ 

ｇｏ(*） １－ａ 

Ｃ
ｌ
狄
乎

ａ 

Ｏ ＺＺｏ(*）Ｂａ 

ＦｉｇｕｒｅＬＡｎｅｘａｍｐｌｅ：Thesecondbestsolution 
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ingportion（piece-rate）γ＊ 

α 

γ＊ 

１－α 

I=アマ一α＋(１－α）＝０ (17） 

Solving（17),ｗｅｇｅｔ 

γ*＝α－１/z7TI=て万 （18） 
２α－１ 

Ｎｏｗｃｏｍｐｕｔｉｎｇｔｈｅｍａｒｇｉｎａｌｒａｔｅｏｆｓubstitutionbetweenaand 

eontheindifferencecurveoftheprincipal，ｗｅｇｅｔＭＲＳ“＝ 

(α/αo-c)/((１－α)/ｅｏ－ｊ)．Similarly,ｗｅｇｅｔＭＲＺＨｅ＝（１－α)c/αjas 
themarginalrateoftransformａｔｉｏｎｂｅｔｗｅｅｎａａｎｄｅｏｎＣｏ、Wecan

easilycheckthatthemarginalrateofsubstitutionequalstothemar‐ 

ginalrateoftransformationat（αo(*),ｇｏ(*))． 

ItiseasytocheckO＜γ＊＜ｌａｎｄfrom（18）ｗｅｏｂｔａｉｎ 

1-2,/で『て丁二万丁
が｜血 (19） ＞０ 

α(1￣α)(2α－１)２ ２ 

ｓｉｎｃｅｂｏｔｈｔｈｅｎｕｍｅｒａｔｏｒａｎｄｔｈｅｄｅｎominatorarepositivefor 

O＜α＜1（19）showsthatastherelativeproportiontheworker，s 

laborinputcontributestotheproductionincreases，hissharingpro‐ 

portionalsoincreasesSomereadersmaythinkthatanintuitiveex‐ 

ｅ 

ｌ－ａ 

Ｊ
 

Ｌ
ｍ
了
Ａ

Ｏａα 

Ｃ 

Ｆｉｇｕｒｅ２･Ｔｈｅｅｆｆｅｃｔｏｆｉｎｃｒｅａｓｉｎｇａｏｎｔｈｅｏｐtirnalsolution 
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planationforthisresultmaybethatitis/izzjγthattheworkerreceives 

morewhenhecontributesmore・Butthisintuitionignoresthei"Ｃｅ"‐

伽eaSPecrofthewagecontractthatliesbehind・Therightinterpreta‐

tionisthatt/zej"Ｃｅ"tjDez"029/ｚｔｓｈｏｕｌｄｍｏｖｅｔｏｔｈｅｗｏｒｋｅｒｗｈｅｎｈｅ 

ｒelativelycontribｕｔｅｓｍｏｒｅｔｏｔｈｅｏｕｔｐｕｔＴｏｄｏｓｏ,ｔｈｅworker，ｓｓｈａｒ‐ 

ingproportion（thepiece-rateinthelinearContract）shouldincrease 

Asaresult,hiseffortprovisionincreasesinequilibrium 

lfα＝１，whichrepresentsthetraditionalprincipal-agentmodel， 

γ＊＝ｌａｎｄthefirstbestwillbeachievedThus，ｔｈｉｓmodelincludes 

thetraditionalprincipalagentmodelasaspecialcase・Finally，ｔｈｅ

ｆｉｘｅｄｗａｇｅ：ｓ＊willbedecidedbysatisfyingtheagent，sindividual 

rationalityconstraiｎt,ｔｈａｔis， 

ル`+ｓＷ'Ｗ(Ｍ(鱸)))〃=Ｍ(鱸）（20）

4．Commitmentproblemanditsmitigationunder 

RepeatedRelationships 

lfweinvestigatethisproblemintherepeatedgameframework， 

ｔｈｅｐｒｉｎｃｉｐａｌｗｉｌｌｂｅａｂｌｅｔｏｓｏｌｖｅｔhecommitmentproblemunder 

certainconditions・Ｔｈｅｎ，theonlyobservablevariableisthetotal

outputandso,themodelisanexampleofrepeatedgameswithimper‐ 

fectmonitoringlnthismodel,ａｓGreenandPorter（1984）studied， 

deviationscannotbedetectedperfectly：ratherthanobservingthe 

otherparties'effortchoices,eachpartyobservesonlythetotaloutput， 

whichisbuffetedbyanmeasurementerroreachperiodlnthisset‐ 

tｉｎｇ，ｔｈｅａｇｅｎｔｃａｎｎｏｔｔｅｌｌｗｈｅｔｈｅｒａｌｏwtotaloutputoccurredbe-

causeｔｈｅprincipalcheatedorbecausetherewasanadverseerror・

GreenandPorterexaminetrigger‐outputequilibria，ｉｎｗｈｉｃｈａｎｙ 

ｏｕｔｐｕｔｂｅｌｏｗａｃｒｉｔｉｃａｌleveltriggersapunishmentperiodｄｕｒｉｎｇ 

ｗｈｉｃｈｔｈｅｐｒｉｎｃｉｐａｌａｎｄｔｈｅａgentplaytheirstaticCournotNashef-

fortsunderthestaticoptimalincentiveschemes，Inequilibrium,nei‐ 

ｔｈｅｒｔｈｅｐｒｉｎｃｉｐａｌｎｏｒｔｈｅａｇｅｎｔｅｖｅrdeviatesNonetheless，ａｎｅｓ‐ 
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peciallybadshockcancausetheoutputtofallbelowthecritical 

level,triggeringapunishmentperiodSincepunishmentshappenby 

accident,ｊ城"池〃"ｊｓ伽e"たinthetrigger-strategyanalysisα”〃or

0Pt航α/、Ｔｚ(ﾉoの/zczses〃/Ｂｇｊｅｓ（stjcﾉ、"。αzγｍｒｓ加姥fes）ofthekind

analyzedbyAbreu（1986）andAbreu,PearcaandStacchetti（1986） 

showthattheycanbeoptimal． 

5．Concludingremarks 

Thispaperinvestigatesthecharacteristicsofawagecontractand 

theimpossibilityofthefirstbest,ｗｈｅｎｔｈｅｐｒｉｎｃｉｐａｌａｎｄｔｈｅａｇｅｎｔ， 

afterthewagecontractissettled,constituteateamandproducethe 

outputtogetherbyinvestingtheirowneffortsthatarenotobservable 

witheachother・Ｉｎａｔｒａditionalprincipal-agentmodel，ｗｈｅｒｅｔｈｅ

ｐｒｉｎｃｉｐａｌｄｏｅｓｎｏｔｐｌａｙａｒoleofanotherproductiveagent，theonly 

issueishowtheincentivecanbeinducedfromtheagent・However,in

abilateralmoralhazardframeworkliketeamproduction，another 

issueisadded,ｔｈａｔis,ｈｏｗｔｈｅｐｒｉｎｃｉｐａｌｃａｎｃｏｎｖｉｎｃｅｔheagenther 

ownincentive（shedoesbestfortheagent)．Bothincentivesare 

trade-offandonlythesecondbestispossibleevenｗｉｔｈｔｈｅｒｉｓｋｎｅｕ－ 

ｔｒａｌａｇｅｎｔＩｔｉｓｓｈｏｗｎｔｈａｔａｓｉｍｐｌｅｌｉｎｅａｒｃｏｎｔｒａｃｔweobservefre‐ 

quentlyintherealworldcanimplementsuchasecondbestefficiency、

Actualsharingproportionofeachpartycruciallydependsonthe 

characteristicsofproductionfunction,especially，theratiothateach 

partycontributestotheproduction．Ａｓｉｍｐｌｅｅｘａｍｐｌｅｓｈｏｗｓｔｈａｔｔｈｅ 

ａｇｅｎｔ'ssharingproportionincreasesastherelativecontributionto 

productiongetslargertoimposemoreweigｈｔｏｎｔｈｅａｇｅｎｔ'seffort 

incentive 

Last，ｗｅａｓｓｕｍｅｄｔｈｅverifiabilityofthetotaloutput:９１ｆｗｅ 

ａｓｓｕｍｅｔｈｅｕｎｖｅｒｉｆｉａｂｉｌｉｔｙｏｆｇ，ｔｈｅｓｏｌｕｔｉｏｎｏｆｔｈｅｕｎｄｅｒｉｎｖｅｓｔｍｅｎt 

problemwillbecomemoredifficult、Renegotiationdesignliterature

(forexample,AghionDewartripont,ａｎｄＲａｙ（1994)）investigates 

suchkindofproblem、Ｉｎｔｈｅｐａｒｔ(1),weexaminedtheincentivein‐
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ducementthroughane"aogwzo"ｓｄｊｓｃｏ""""jtygwzemね。ｊ〃ｔｈｅ”"29,‐

tjarjo〃Pmocessinanincompletecontractmodelwithunverifiable

informationBasedontheseresults,wewillpursueamoreintegrated 

andgeneralizedtheoryofCommitment,RenegotiationandContract 

lncompleteness'． 

Ｎｏｔｅｓ 

ｌｌｎｔｈｅｍａｉｎｔｅｘｔ,weassumethatthesecommonobservablescanbeveri‐ 

fiedalsotothecourtwithoutcost、Inotherwords,thereisaverifiable

information,ｏｎｗｈｉｃｈｔｈｅｐｒｉｎｃｉｐａｌｃａｎｗｒｉｔｅａｎｉncentivecontract・Ｉｎ

ｔｈｉｓｓｉｍｐｌｅｒｆｒａｍｅｗｏｒｋ,ｗｅｅｘａｍｉｎｅｔｈｅｃｏｍｍｉｔｍｅｎｔｐｒｏｂｌｅｍ、

２Thisincentivecontractperformswellunlesstheagent'slimitedliability 
matters、

３Ｎotethat9andOindependentlyaffect９．ＩｆＯａｆｆｅｃｔｓ９，ｔｈｅｎｔｈｅａｎａｌｙｓｉｓ 

ｗｉｌｌｂｅｍｏｒｅｃｏｍｐｌicatedApossibleexampleis9＝α０＋ｅ・Ａｓｆｏｒｉｔ,see

NalebuffandStiglitz（1983)． 

４Assumption3isstrongerthantheassumptionthatE[ｇｌＱ(α,ｅ)］iscon‐ 

ｃａｖｅｉｎａａｎｄａｌｎｔｈｅｎｏｕｎｃｅｒｔａｉｎｔｙcase,ｉｔｉｓｅｎｏｕｇｈｆｏｒｔｈｅｕｎｉｑｕｅ‐ 

nessofoptimaleffortcombination、

５Holmstrom（1982）breaksthebudgetbalancingconstraintandbygiving 
groupincentivesｗｉｔｈａｐｅｎａｌｔｙｓｃｈｅｍｅａｃｈｉｅｖｅｓｔｈｅｆirstbestoutcome、

６Proposition2criticallyhingesonｔｈｅａｓｓｕｍｐｔｉｏｎｔｈａｔｔｈｅｐｒｉｎｃｉｐａｌａｎｄ 

ｔｈｅａｇｅｎｔａｒｅｒｉｓｋｎｅｕｔｒａｌ、Ｉｆｔｈｅａｇｅｎｔｉｓｒｉｓｋａｖｅｒｓｅ，ｆｏｒｅｘａｍｐｌｅ，the

contractualformdoesmatterinachievingoptimality， 

７Wearenotrestrictingtheprincipal'ｓｃｏｎｔｒａｃｔｓｐａｃｅｓｔｏｉｎｃｌｕｄｅｏｎｌｙ 

ｌｉnearcontractsRather,ｗｅａｌｌｏｗｔｈｅｐｒｉｎｃｉｐａｌｔｏｃｈｏｏｓｅａｒｂitrarycon‐ 

ｔｒａｃｔｓｂｕｔａｓｋｗｈｅｔｈｅｒｔｈｅｒｅｉｓａｎｅｑuilibriumthatislinear・Manyother

equilibriaexistbesideｓｔｈｉｓ,ｂｕｔｔｈｅｌｉｎｅａｒｅｑｕilibriumhasboththefas‐ 

cinatingefficiencypropertyandtｈｅｓｉｍｐｌｉｃｉｔｙｓｕｃｈｔｈａｔｉｔｃａｎｏｆｔｅｎbe 

observedinreality・Theoretically,ｔｈｉｓｐｏｉｎｔｉｓｔｈｅｓａｍｅａｓｔｈｅｄｅｒｉｖａ‐

ｔｉｏｎｏｆａＪｍｅαγBayesianNashequilibriumofthedoubleauction，asin 

ChatterjeeandSamuelson(1983),andHallandLazear(1984） 

８Thistypeofoptimalcornersolutioｎｃａｎｂｅｏｂｔａｉｎｅｄａｌｓｏｉｎｏｔｈｅｒｍｏｒｅ 

ａdvancedmodelsForexample,Suzuki,Ｙ（1998）derivesacornersolu‐ 

ｔｉｏｎａｓａｎｏｐｔｉｍａｌｓｏｌｕｔｉｏｎｉｎｔｈｅｃｏｎｔｅｘｔｏｆｃｏｎｔｒｏｌｏｆｔｈｅｄｙｎａｍｉｃｃｏｍ‐ 

petitionamongtheagents， 

９Ｔｈｅｉｎｄｉｖｉｄｕａｌｒａｔｉｏｎａｌｉｔｙｌｅｖｅｌｏftheagentisnormalizedtozero． 
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