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Abstract 

ThispapershownanendogenousStackelbergleader-fbllowerrelationthatstemspurely 

ftomcommitment，notfromchronologicalorderofentryBWeconsiderasymmetric 

oligopoｌｙｇａｍｅｗｉｔｈｑｐｒｊｏｍｄｅｍａｎｄｕｎｃｅrtainty・Eachsuppliercanchoosetomake

eitherashort-termoralong-termcontractwithretajlers、Onceacontractissigned,it

mandatesthesuppliertosupplyaconstantquantitythroughoutthecontractualterm， 

whethershortorlong・Thedemanduncertaintyresolvesbythetimewhenashort-term

contractexpires､Atthatstage,asupplieronashort-termcontractcanre-adjustitssup 

plyquantityba8edupontheobBerveddemand、Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ,along-termcontract

canserveasaquantitycommitmentdevice・Therebyasupplier，schoicebetweenshort‐

andlong-termcontractsdepend8uponthedegreeofdemanduncertajntyaswellastime 

preferences、Thereexistcase8whereonlyonesuppliermakesalong-termquantitycomP

mitmentandtherebyexercisesaStackelbergleadership,eventhoughthesuppliersindeed 

playapurestrategy8ubgameperfect(i､e,best-Eesponse)equilibrium． 

Keywords：Stackelberg-likeequilibrium,discountfactor,relativedemanduncertainty， 

dynamicmarket． 

JELclassincation：Ｌ13,,43,Ｃ72. 

＊Prehmmaryandincomplete・Oommentswelcome，Theauthorsassumethesole

responsibilityfbranyremainingerrors． 



llntroduction 

Stackelbergleader-fbllowerrelationshaveoftenbeenmodelledinassociationwiththe 

chronologicalorderofoligopolists，entriesTwoconceptualproblemsinhereinsucha 

frameworkOneisthatthetemporarymonOpolybytheleaderpriortotheStaCkel-

bergoligopolymarketneedstobeexplicitlymodelled,sinceafirm，sincentivetobecome 

aleaderconsistsoftwoconcurrentefTects：thetemporarymonopolyprofitbefbreafbL 

1ower，ｓｅｎtry,ａｎｄthenthestrategicpre-emptionwhichcomesinefTectafierthefbnower，s 

entryCuriously,manyexistingtheoreticalstudiesonendogenousStackelbergbehaviour 

fbcusexclusivelyonthelatter,entirelyignoringthefbrmer． 

Theotherproblemishowtojustifythekeyassumptionthatonlytheleader,notthe 

fbllower,ｃａｎｃｏｍｍｉｔｗｉｔｈｉｔｓａｃｔｉｏｎＥｖｅｎｗｈｅｎanincumbentandanentrantcompetein 

thesameindustry,aslongastheincumbentremajnsabletochangeitsaction(beitaprice 

oraquantity)afteritsopponent，sentry,therecanbenostrategicleader/fbllowerships 

Thefeasibilityofcommitmentisnotautomaticallyguaranteedbyasynchronousentries． 

Thispapermodelsstrategicleader/fbllowershipsexplicitlyasamatterofcommitment， 

ｉｎｓｔｅａｄｏｆａｍａｔｔｅｒｏｆｔｈｅｏｒｄｅｒｏｆｍｏves・Ｉｎｏｕｒａｔｔｅｍｐｔ，wetakeintoaccountthe

institutionthatmostcommoditiesaresoldnotliterallyinanopen``market，，butthrough 

retailers1withwhomasupplierfirmhastomakeasupplycontractthatstipulatesa 

constantquantityofsupplyeveryperiodthroughoutthecontractualterm.’Instead 

offbcusingonasynchronousentries，inthispaperweconsiderthestrategicbearingsof 

contractualtermlengths(asfbrthefbrmer,seeHirokawaandSasaki,1997） 

Twoquantity-competingfirmsentersimultaneouslyintoanindustrywherethede-

mandisuncertain・Thegamelaststwoperiods・Uponentry,eachfirmdecideswhetherto

makealong-termcontractthatstipulatesthesamequantityofsupplyinbothperiods,or 

ashort-termcontractwithoutｓｕｃｈｃｏｍｍｉｔment、Thedemanduncertaintyresolvesafter

oneperiodThen，onlyafirmwhichhaspreviouslybeenonashort-termcontractcan 

reviseitsoutputquantityfbrthesecondperiod,makinguseoftheobserveddemandleｖｅＬ 

Ａｔｔｈｅｓａｍｅｔｉｍｅ,ifonlyoneofthenrmschoosesalong-termcontractwhilsttheother 

doesn，t，thecommittedfirmcanexerciseaStackelbergleadershipinthesecondperiod 

WeshalllearninthispaperthatsuchatradeofTbetweenprecautionaryflexibilityand 

ｌＴｂｋｅｅｐｔｈｅａｎａｌｙｓｉｓａｓｓｉｍｐｌｅａｓpossible,weassumethattherearemanyretailcrssothattheycan 

exercisenoongopsonisticbargainingpower． 

１ 



strategicpre-emptiveadvantagecangiverisetoaposterjomasy､ⅡnetricStackelberglike 

behaviour1eventhoughfirmsareap7zorzsymmetric． 
●● 

WeavailofasizeableliteratureonendogenousdeterminationofStackelbergleader-

fbllowerrelations、Inaclassicalquantitycompetitionwithoutdemanduncertainty,fbr

instance,beingaleaderisunambiguouslyprofitablewhilstbeingafbllowermakesafirm 

worseofTasopposedtoasimultaneousCournot-Nashequilibrium・Thisimpliesthat,ifthe

leader/fbllowershipscouldbeendogenouslychosenbyindividualfirmathennofirmwould 

choosetobeafbllower(HendersonandQuandt,1971）Ingeneral,inasupermodular 

game(suchasBertrand,whereactionsarestrategiccomplementslitismoreprofitable 

tobethefbllowerthantobetheleader・Inasubmodulargame(suchasCoumot,where

actionsarestrategicsubstitutes),theconverseholds(Gal-Or,1985） 

Subsequently,endogenousleader/fbllowershipshavebeenmodelledasatiminggame 

playedbypotentialentrants・Namely,eachflrmfacesthechoicebetween“enterimmedi-

ately，,ａｎｄ“wait,，，whichleadstoanormal-fbrmgameasthefbllowingmatrix． 

Ｅｎｔｅｒｎｏｗ 

Ｗａｉ 

Alongthisframework,originatedbyHamiltonandSlutZky(1990),anumberofmodelsto 

explainthepossibihtyofaStackelbergequilibriumhavebeenconstructedRobson(1990） 

imposescostsassociatedwithanearlyactionMatsumura(1995)andNishijima(1995） 

discussesthequalitativerelationbetweenstrategiccomplementarityand/orsubstitution 

ofactionsandthechoicesoftimingfbrsuchactionsInNishijima(1997),anQprjorj 

betterinfbrmedplayerｔｅｎｄｓｔｏｔａｋｅａｌｅａｄ，whilstalessinfbrmedplayertendstowait 

untiltheopponent，sactionrevealsinfbrmation、Someoftherecentcontributionson

thissubjecthavestartedtotakedemanduncertamtyintoconsideration．Sadanandand 

Sadanand(1996)andHirokawa(1997)derivethepossibilityofendogenousStackelberg 

equilibriawhentheoligopolistsareqpriorjunCertajnaboutthemarketdemand． 

lnalmostalloftheseprecedingtheoreticalmodels，inspiteoftheirsupposedlydy‐ 

namicframework,themarketismodelledstatically：ｉｔｉｓａｓｓＵｍｅｄｔｏｏｐｅｒａｔｅｏｎｌｙｉｎｔｈｅ 

ｏligopolyphase,disregardingthetransientmonOpolybytheleaderbefbrethefO11ower 

２ 

Firmi 

Enternow 

Firmj 

ｗａｉｔ 

Enternow (SimultaneousNash） (Stackelberg） 

ｗａｉｔ (Stackelberg） (SimultaneousNash） 



enters・Theabsenceofanexplicitlymulti-stagemarketmodelalsoservestoobscurethe

otherproblem：howtomakeaquantitycommitment． 

ItistruethatthereexistanumberofStackelbergmodelsusinganexplicitlymulti-

stagegameThesecontributionscanalsobeviewedasattemptstoclarifytheprocessof 

commitment・Aprecommittedcapacityinvestmentoradvanceproductioncanpossibly

serveasadevicefbrquantitycommitmentSaloner(1987)andPal(1991;1996)construct 

modelsconsistingoftwofeasibleproductionperiods，ｗｈｅｒｅａｆｉｒｍｃａｎｅａｒｎｔｈｅｓｔａｔｕｓ 

ｏｆａＳtackelbergleaderbychoosingtoproduceinthefbrmerperiodNotethat，even 

thoughtheymodeldynamicproduction，theydonotmodeladynamicmalket・Their

marketoperatesonlyafterthesecondproductionperiod1notbetweenthetwoproduction 

periods、Inaddition，thereasonwhyadvanceproductionautomaticaUyentitlesthefirm

toStackelbergleadershipisnotexplicitlyderived,ｂｕｔａｓｓｕｍｅｄＱｄハoｃ２

Inthispaper，wemodelanexphcitlydynamicmarket，ａｓｉｓｌａｉｄｏｕｔｉｎｓｅｃｔｉｏｎ２・

Section3presentsanequilibriumcomparativestaticsanalysistoidentifythosecondition 

underwhichleader-fbllowerbehaviourcanbeendogenisedSection4conductsawelfare 

comparativestaticsanalysis・Finally,section5summarisesourmainfindings．

２ＴｈｅＭｏｄｅｌ 

Twoqprjomidenticalfirmssimultaneouslyenterthesameindustry・Thegamelasts

throughtwomarketingperiods・Atthebeginningofthegame,eachfirmdecideswhether

tomakeashort-termsupplycontractoralong-termsupplycontract・IfaHrmmakesa

long-termcontract，thenthefirmmustsupplythesamequantityinbothperiods，This 

restrictiondoesnotapplyifafirmmakesashort-termcontractinthebeginning． 

lneachperiod，thetwofirmssellhomogeneousproducts 

inyersedemandfimction 

P＝Ａ－Ｑ， 

(perfectsubstitutes）Ｔｈｅ 

２ThestrategicpurposeofadvanceproductionisnotneccssarilytocarnStackelbergleadership・Even

intheabsenceoftheleader-fbUowerrelation，firmsmaystillhaveapre-emptiveincentivesfbradvance 

production,asshowninPoddarandSasaki(1997).NotethatadvanceproductioncannotautomaticaUy 

precludethepossibilitythatthclirmmaystiUchoosenottosellallthequantityproducedlnother 

words,advanceproductionalonecannotguaranteeanyquantitycommitment． 

３ 



whereＱ＝９，＋q2isthesumofthetwofirms，outputs,hasastochasticinterceptAof 

whichthepriorcdfF(α)iscommonlyknowntothetwofirms,withfinitemeanE[A1and 

varianceVar[AlThisinterceptstaysunchangedthroughoutthetwomarketingperiods・

Productioncostsarecperunit,whereＯ＜ｃ〈Ｅ[AＩＴｈediscountfactoris5,where

O≦６≦１(seeAppendixA1） 

TheinterceptAisunobservabletothefirmsuntilthepriceandquantitiesrealiseatthe 

endofthefirstperiodTherefbre,oncethestateofdemandhasbeenobserved,thenafirm 

canmakeuseofthisinfbrmationtooptimiseitssecond-periodsupplyquantityifandonly 

ifthefirmhaschosenashort-termcontractinthebeginning、Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ,ifonly

oneofthefirmshasmadealong-termcontractwhilsttheotherhaｓｎｏｔ,thenthelongterm 

conunitmententitlesthefirmtoStackelbergleadershipinthesecondmarketingperiod・

Therefbre，ａｔｔｈｅｂｅｇｉｎｎｉｎｇｏｆｔｈｅｇａｍｅ，firmsfacethetrade-oHbetweenthestrategic 

advantageofcommitmentandthelossofadjustabilitytothedemandrealisation． 

Themainpurposeofthistheoreticalexerciseistoinspectfirms，incentivestomakea 

long-termcommitmentunderthepresenceofdemanduncertaintyTbkeepthisanalysis 

assuccinctaspossible,wewouldliketoconcentrateoMirms，optimaloutputdecisions， 

takingfbrgrantedtheirincentivesfOrently・Tbensurewithcertaintythepositivityof

firms，outputquantitiesandresultmgmarketprices1assumptions 

M此叶擶(E仏１－｡） IRP］ 

and 

。三画'ルョ讐芸芸）
shallbeimposedhencefbrththroughoutthispaper 

PPP]Ｉ hnf[A］ 

(seeAppendixA1） 

Theprofitmaximisationproblemsfbreachfirmj(j＝1,2)areasfbllow8,depending 

uponthetwofirms'commitmentdecisions9/,91[A1and9fdenoteanuncommitted 

(onashort-termcontract)firm，squantityinfirstandsecondmarketingstages,anda 

committed(onalong-termcontract)firm1squantitythroughoutthegame,respectively 

Notethatonlyanuncommittedfirm，ssecond-periodquantitycanbemadecontingent 

uponthｅｓｔａｔｅＡ． 

４ 



Figurel：Time8tructureofthegame． 

Thefirst-periodmarketclears．Thesecond-period 

T:騏盧Ｗ１ｌ:…:1脇…
Ｔｉｍｅ 

Ｄｅｃｉｄｅｔｏｃｏｍｍｔ 

ｏｒｔｏｕｎｃｏｍｍｉｈ 

ｌ 
Discountedweight 

ofeachperiod： １ 

Marketsize： Ａ(unobservable） 

Productionlevelifcommit： ９f 

Productionlevelifuncommit： 蛍

６（o≦６≦1） 

Ａ(observable） 

ｑｆ 

ｑＨＡ］ 

[1］Ifbothfirmscommit： 

､！;ＸＥ[(卜qf-㎡-ＣＭ］ Ｚ＝１，２． 

[2］Iffirmjcommit8whilsttheotherfirmjdoesn，t,thenthegameissolvedbackward 

lnthesecondmarketingstage,nrmjsolves： 

鯖[(A-qf-鋪'[A]-ＣＭ'[A]１
LetQlⅡ[A’9f]den･tethe8olutionfbrthismagdmisationBackinthefir8tstage,the 
twofirmssolve 

？〃[い-㎡-qﾉｰＣＭ+6(A-ql-q｝ｒＭ]-c)91］

ｎ$;x画[(んq'一qj-cM］
respectively． 

[3］Ifneitherfirmcommits,inthe8econdstage： 

鰯[(んq諄い]-qjI[A]-ＣＭ'[A]］ i＝１，２， 

andbackmtheflrstmarketingstage： 

ザＥ[(ん㎡-9;-c)91］ ｉ＝１，２． 

５ 



sEquilibriumOutcomes 

Thegame8pecifiedintheprevious8ectioncanbesummarisedintothefbllowingpayofT 

matrix、SeeAppendixA1fbrexPUcitcalculationoftheexpecteddiscountedprofits，

denotedby行，sinthemajrix．

Hence,ｆｉｒｍ，sequiliMumchoicesofcontractualtermlengthsyieldthosethreeoutcomes 

specifiedintheprevioussection,[1],[2]and[3],underthefbllowingparametricconditions． 

Propositionl： 

[1］（Commit,Commit)isthedominantstrategyequilibriumifT 

ハハ､門蘓鑪－『=１１;fご+j扇ぐ､m{(';(:)旱誌ｱﾕ('鍔蒜'１｝
[2](Conunit,Notcommit)isapurestrategysubgameperfectequilibriumifT 

課＜課…～“‐('奇(:)旱蒜7`)≦T言１１;fピトアニ('識詩聖
[lH3]Both(Commit,Oommit)and(Notcommit,Notcommit)arepurestrategysubgame 

perfectequilibriaiff 

爺巫>課…">ﾁ．＝(1掛詩`)≦広{l著し全戸≦(';(:)旱詩7`Ｌ
[3](Notcommit,Notcommit)isthedominantstrategyequilibriumifT 

祷沁洲､～』｡－『=}！;fL4L戸>…((';(:)旱詩７`),(器詩`)｝

ProoffbUowsdirectlyfromthepayofTmatrix(al8oseeAppendixA1）Notethatthere 

isalsoamixedstrategyequilibriumwheneverthegameisnotdominancesolvable(the 

middletwocase8：[2]and[lH3])． 

Theentireparameterspaceistherebydevidedintofburregimes，asillustratedin 

figure2Amongthethreeoutcomesofpurestrategysubgameperfectequilibria,[1]and 

[3]areinthespiritofsimultaneousCournot-Nash,while[２１hasaninclinationtowards 

Stackelberg． 

６ 

Firm ０ ppone nｔ 

ＣｏｍｍｉｔｌＮｏｔｃｏｍｍｉｔ 

Commit(longcontract） 7Ｔ 
ＬＬ 

７Ｔ 
ＬＳ 

Notcommit(shortcontracts） 7「
ＳＬ 

7「
ＳＳ 



Figure2：Purestrategysubgameperfectequilibria． 

ＬＬ＝行SＬ

（ 

日
Ｌ」

/IＣ 

ＳＳ＝行LＳ

５ ３
’
５
 

１ 

Thiscomparativestaticsresultcanbeinterpretedasfbllows、Tbwardthesouth-eastofthis

diagram,wherethedemanduncertaintyissmallandtherelativeimportanceofthesecond 

periodishigh,firmshavestrongincentivesfbrstrategicadvantagebycommittingwitha 

long-termcontract・ThisleadstoeqUilibrium[1]tothelower-rightofthelocus行LL＝行sLL

Ontheotherhand,towardthenorth-east,wherethedemanduncertaintyislargeandthe 

secondperiodisrelativelyimportant，flrms，ｉｎｃｅｎｔｉｖｅｓａｒｅｎｏｔｔｏｃｏｍｍｉｔｓｏｔｈａｔthey 

canadjusttheirsecond-periodsupplyquantitiesflexibly・Ｔｈisentailsequilibrium[3]to

theupper-rightofthelocus行sS＝行LsThepureStackelberg-likeoutcome[2]arisesover

…m麺…化…m…P…hich…｡､1,0≦に:Ⅱ｡…,mwgliko
behaviourcanalsoariseasaconsequenceofmixedstrategyequilibriainregimes[lH31 

and[2１ 

Economiclmplication：Alow6describesthesituationwhereeither(a)firms 

areshort-sighted,orinterestratesarehigh,ｏｒ(b)theperiodsarelong,ie.,demand 

uncertaintyclearsslowly・Ahigh6describestheconverse．

TheaboveanalysisindicatesthatapurestrategyStackelberg-likeequilibriumarises 

onlywhentheweightofthesecondmarketingperiod6islow,whichiseither(a)when 

firmsarerelativelymyopicor(b)whenthedamanduncertaintyclearsveryslowly 

Also,inorderfbraStackelberg-likeoutcometobesustainableeitherasapurestrategy 

equilibriumorasaconsequenceofamixedstrategyequilibrium,thedegreeofuncertainty 

(measuredbythevariationofthedemandrelativetotheexpectedsizeofdemand)hastｏ 

７ 



liewithinanintermediaterange・Thisisintuitivelybecausehighvamationofthedemand

tendstodiscouragecommitment,entaningl3]nocommitmentOoumot-Nashequilibrium， 

whilstlowvmriationofthedemanddoestheopposite,entailing[1]commitmentCoumot‐ 

Nashequilibriun１． 

．M.u･MM･……mty(錆ご卜),Ｍ…in･dMM．m…‐
tributionF(･)Ibfacilitateintuition,somenumericalexamnplesaregiveninAppendix 

A2 

４SocialWelfare 

Inquantitycompetition,StackelbergoutcomesaregenerallywelfaresuperiortoCournot‐ 

Nashoutcomesintheabsenceofuncertainty・Ｔｈｉｓｉｓｓｉｍｐｌｙｄｕｅｔｏｔｈｅｆａｃｔｔｈａｔｔｈe

totalsUpplyquantityishigherinthefbrmerthaninthelatter・ThiseHectofquantity

enhancementcontinuestoholdinourmodeＬ 

Ｌｅｍｍａ：TheexpectedtotalsupplyquantityineachperiodishigherintheStackelberg 

likeequilibrium[2]thaninsimultaneousCournot-Nashequilibria[11and[3１ 

Proｏｆ：Theexpectedtotalsupplyis 

E[,f+`十画[,Ｍ１－Ｅ[`{1いＭい]]=:(E'ル｡）
inCournot-Nashoutcomes[l]andl3],asopposedto 

｡[,ｆＭ－Ｅ[,'叶い']=2詰芸)(EⅢ）
intheStackelberg-likeourcome[2１ 

Intermsofwelfare1however,thereisagainatrade-ofTbetweenthebenefitfromquantity 
● 

commitmentandadjustabilitytotherandomnessofdemand． 

PrOPOSitiOnlLInexpecteddiscountedsocialwelfare， 

●thesymmetriCcommitmentoutcome[1]isunambiguouslyinferiortoothertwoout‐ 

comes[2]and[3]； 

８ 



・theStackelberg-1ikeoutcome[2]dominatesthesymmetricnon-commitmentoutcome

［3]i狂

（錆竺),≦('謂旱:赤？`）
SeeAppendixA1fbrprooflnconjuctionwithPropositionl,thefbllowingisimphed． 

Corollary：TheparametricrangeoverwhichtheStackelberg-likeoutcome[2]isstrate 

gicaUysustainableisaprOpersubsetofthatrangewhereoutcome[2]issociaUy 

superiortootheroutcomes[1]and[31 

Infigure3,outcome[2]issocia山desirableoverthewholeregionbelowthethicklocus，

thoughitisstrategicaUysustajnable(eitherasapurestrategyequilibriumorasacon-

sequenceofamixedstrategyequilibrium)onlyinthosetwopiecesofareasbetweenthe 

twothinloci． 

Figure3：SociallyoptimalconⅡnitmentprofiles． 

（ 

ＬＬ＝行SＬ

５ｓ＝行LＳ

６ 
０ １ 

TheseobservationssuggestthatsomekindofpolicyinterventiontoencouragetheasymP 
D 

metricprofile[2]beyondEnns'privateincent脇issociallydesirable3

３SuchinterventionisfbasiblewhenthepubUcauthoritycancontrolthelengthsof8upplycontractsbut 

notthequantity`Anexampleofsuchasituationisthe(multi-unit)auctionfbrpublicutilitysupply,such 

asenergyorwater・ThepoUcyquestionhereiswhether8ｏｍｅ１ｎｏｔａｌｌ,ｏｆｔｈｃｓｕｐｐｌｙｓｌｏｔｓａｒeallocated

fbrlong-termsuppliersandothersarefbrshorter-termsuppliers． 

９ 



５ＣｏｎｃｌｕｓｉｏｎａｎｄＳｕｍｍａｒｙ 

Inthispaper,ｗｅｈａｖｅｓｈｏｗｎ： 

●AStackelberg-likeoutcomecanariseasapure8trategysubgameperfectequilibrium 

whenthemarketisdynamic(Le,lastsmultipleperiodsandclearseveryperiod） 

ａｎｄeacMrmhasachoicebetweenshort-termandlong-termsupplycontracts． 

●Along-termsupplycommitmentbecomesastrategicsubstitutebetweenflrmswhen 

andonlywhentherelativeimportanceoftheflrststage(i､e,theshortestcontrac-

tualtermadmissibleatthebeginningofthegame)issubstantiaLThiscondition 

isnecessaryinordertosustainendogenousStackelberg-likebehaviourasapure 

strategyequilibrium． 

oFbrsocialwelfare,theStackelberglikeoutcomeisdesiredwhen,butnotomywhen， 

itisendogenouslysustainableasastrategicequilibrium・Hencesomepolicyor

legislativemeasuresmaybedesiredtoencouragesociallyoptimalStackelberg-like 

behaA/iour． 

ＣＯntrarytosomeoftheearherbeliefS，inendogeni8ingStackelberglikebehaviour，the 

marketbefbrethearrivaloftheleader/fbllowershipsplay8anon-negligiblerolelnour 

two-periodmodelwehavelearnedthat，fbraStackelberg-likeoutcometobeapure 

strategyequilibrium,theweightofthefirstperiod(whichisone8inceitisnotsubject 

totimediscounting),inwhichthereisnotyetaleaderorafbllower,isrequiredto 

besuHicientlyhighrelativetothatofthesecondperiod(whichisparametrisedbythe 

discoundfactor6),inwhichtherearealeaderandafbllower． 

１０ 



Ａｐｐｅｎｄｉｘ 

Ａ１ComputationalDetails 

Westartfromanimplicitassumptionthatfirms，optimalsupplyquantitiesandresulting 

maJketpricesarealwayspositiveThismaintainstheirobjective(profit)fUnctionslinear‐ 

quadratic,whichmakesE[A]andVmr[A]sufIicientstatisticsinsolvingfirms'optimisation 

problems,therebyenablesustoderiveexplicit-fbrmsolutionsfbrfirms，marketbehaviour 

withoutnarrowlyspecifyingthepriordemanddistributionF(.)．Thenweshallrediscover 

thepositivityconditionsfbrquantitiesandprices． 

['］Ifbothfirmscommit,theneachproduces 

９/＝Ｅ[A]－ｃ 
３ 

inbothmarketingstagesThisquantityisalwayspositiveaslongasE[A]＞ｃ、

Themarketprice 

，川=卜2鑑=卜:(EIA'-.）
ispositiveaslongas 

‘三E[ル:mMlＰＰ['］
Eachfirm'sdiscountedprofitisthereby 

術巫=半(E仏l-c)(A－．‐ :(Eい’ -.)） 
andtheresultingsocialwelfareis 

“'し('+`)ﾉ(雪(卜`-cルユL奇11(M-EⅡ２．)(E{小｡）
[2］Ｉfonecommitswhilsttheotherdoesn，t,thenthecommittedfirmproduces 

鑑=('十署豐'-.）
throughoutthetwomarketmgstages,whilsttheuncommittedflrmproducｅｓ 

ｑｌ=(2十二鍔)-c）
inthefirstmarketingstage,ａｎｄ 

-.1） (ﾙー満州韓俳；
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stageThefbrmertwo,9fandq;,arebothunambiguously 

>cThelatter,毎',isassuredlypositiveundertheproviso

inthesecondmarketing 

positiveaslongasEい］

that 

１＋５ 

infい]どｃ＋5-〒-可『(E[A1-c） IR[2］ 

Themarketpriceinthefirststage 

,&F卜qH-ﾙﾗﾄ芸二睾丁(画仏１－｡）
ispositivewhenever 

M凶一考響1,皿L
andthesecondstageprice 

,尚-ル，叶いﾄﾙﾅ(ﾙ｡+端(Ｅｕ'-．)）
ispositiveunder 

c＞(l＋6)Eい]－(3＋26)inf[A］
￣４＋３６， 

PPP1I 

PP[2]Ⅱ 

Ｔｈｅｔｗｏｆｉｒｍ８，profitsare 

〃`L('圭鵠`)(E[小僅)(ﾙ・-鵠(E仏１－`)）
and 

""‐擶司(`'４｡)(ﾙ`-薊i鵠T(E'４`)）

＋:(ルー為(縁'Ⅲ)),
respectivelyThewelfareis 

“'２'‐ﾉ(彗瑚(ん,－．)`肝`ﾉ(妙'(ﾙ,-°)`，
‐(Ｍ１竿-;(卜`一緒,(EⅢ１丁
一:(ルー鵠(EII｡１丁

[3］Ifneitherfirmcommits,theneachproducesanunambiguouslypositivequantity 

９１＝ElA]－ｃ 
３ 

inthefirstmarketingstage,wheretheprice 

，&,=卜29{=小:(E[A]-．）
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ispositiveunder 

oz画[I:価いI
Inthesecondmarketingstage,eachfirmproduces 

，/`[小午，6-卜2亜`'小芋

PP[3１ 

ofwhichthepositivityisguaranteeｄｂｙ 

IR[3］ inf[Aにｃ、

Thisentailseachfirm，sprofit 

”率-牛(ﾙ｡‐ 沖(芋)，
2(E[A]－c） 

３ 

andwelfare 

ﾉ(ｺﾞ(卜`-．)`,+`ﾉ(ｺﾞい'(卜,－．)`，
坐ﾃ11(卜。)2-:(ルＥｕ､(M-画い]-.）

⑩[3］ 

HencelR[2]andlR[3]ensuretheflrms，participationincentivesSincethefbrmerisa 

stricterconditionthanthelatter,itsufHcestoassumeonlythefOrmer･Likewise,among 

thoseconditionsPP[1IPP[2]I,ＰＰ[2]IIandPP[3]ensuringthepositivityofmarketprices， 

PP[2]Iisthemoststringent． 

HerebylR[2]ａｎｄＰＰ[2]Ishouldbeimposedasassumptionsthroughoutthispaper 

(seesection2）Withouttheseassumptions,thefirst-orderconditionsfbrthefirms'max-

imisationproblemswouldbecomenon-linear，sothattheclosed-fbrmsolutionswould 

bediHiculttoobtainwithoutfUrtherdistributionalassumptionsonF(α）（seeHirokawa， 

1997） 

eXpectedpayofTmatrix(seesection3)isderivedasfbllows： UnderlR[2]andPP[2]I,the 

(Ｍ１(牛)ｉ
(肝:)(端(E'小優りｉ
(Ｍ(訂;壬:７７(叩'-．))｡+:剛，
(Ｍ(牛)鰹+:ⅧⅡ

行ＬＬ＝Ｅ[汀LL］

行Ｌｓ＝Ｅ[汀Ls］

行ＳＬ＝Ｅ[，TSL］

行ｓｓ＝Ｅ[汀５s］
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叶:(E'４｡)ﾙ伽(錺竺+)ﾃ会Ⅲ杣…伽…伽……‐
likeoutcomeasoneoftheweakequilibria． 

TheseobservationssuggestthatthedemanduncertaintytendsnottobesuHiciently 

hightogiverisetotheendogenousStackelberg-1ikebehaviouraslongasthedemand 

distributionissymmetricaroundElAI 

Inreality,however,whenanewproductisintroducedintothemarket,typicallythere 

isasmallprobabilitythattheproductbecomesamillionseller,andalargerprobability 

thatitbecomesnothingmorethanoneoflesssuccessfillproducts・Namely,atypicalprior

demanddistributionhasadistinctivelypositiveskewness． 

Oneofthosecomputationallysimpledistributionswithalargeupper-ｔａｉｌｉｓａｎｅｘ－ 

ｐ……M･nIM･'｡｢=１１語ﾆﾄｧｰ量,Mn…u……｣i…‐
libriaoverthewidestrangesof6，theexponentialdemanddistributiｏｎｓｈｏｕｌｄｂｅｑＥ 

(叶('-竿)(画'ﾙ`I｡｡)｡M`MhMm● 

(１－竿)(画凶-．）[牢-1淵三;ＩF(α)＝l-exp α＞ｃ＋ 

Overall，theStackelberg-likebehaviourismorelikelytoarise 

distributionispositivelyskewed，thanwhenitissymmetric． 

ｗｈｅｎｔｈｅｐｒｉｏｒｄｅｍａｎｄ 
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