
Lecture16

>ĞĐƚƵƌĞ�ϭϲ
dŚurƐĚĂǇ͕��Ɖrŝů�ϮϮ͕�ϮϬϮ1 Ϯ͗Ϭ1�WD

l ecture 16: Appl ica tionsofSubgame Perfect Nash Equilibrium 

Lect ure 16: Applical>OnsofSubgamePerfectNash Equ ilit.tium 

Alternat ing offer< 

StackelbergCompet itioo 

Lecture 16· Applic.at>OnsofSubgamePerfectNash Equ ilit.tium 

l. Pl~,lmakt<•1Yopo<,al(x. lOOO-x)oll>owtosplitl~ amoog 
(100.900), ...• (800. 200}. (900. 100) 

2. Pl~•2accepts0<rejectstheproposal 

3. llplayer2rejectsbothobtain0. lf2 accept>. lhenthe payoff<0<t he twoplayeD 
a,edete,m inedby(x.1000 - x) 

O, lnanypure stfat<3YSPNE,pl~ ,2acc<epts all offe" 

O, lnany purestfat<3YSPNE,pl~ ,2 accepts all offe" 

"' ln anySPNE.pla)"l'r lmake<the proposal(900. 100) 



"' Th>< i,fa,fromwhathappen,in real ity 

"' When e><t remeoffer,l ike (901}100) are made, ~aye,2 reject, inm any c.,.., 

"' When e><t reme offer, like (900, 100) ;,re made, P'"Y<• 2 reject, in many""'"' 

"' Playe,2maycareabout in<GualityOf posit i ... utilityMSOCiatedw~h 
"punishment" aversion 

Lect ure 16: Applic.itions of Subga= Perfect Nash Equ ilib,-;um 

Alternat ing offer< 

StackelbergCompe, ition 

Lcct urcl6: Applic.itionsofSubga=PcrfcctNashEquilib,-;um 

., T...,players;,redccid;ng-to'l'lit • f"• of,izel 

X-looc> ;......---::.-



.- T...,pla~r, aredecid;ng- to split a p<e of si~ 

.- T~ pla~r, """-'Id rat he, get an agrccm<:nt tod")' than tomom;""' (i .e., d iKO<Jnt =) -

.- Playe,lmakcsanoffcrO, 

.- Playe,lmakosanoff,r01 

.- Playe,lmakcsanoffcrO, 

.- Playe,2accept>Ofrej<ct> t~propo>al 

.- lfJ>la~r2 reject,, pla~ r2mak.,.anoffe,IJ, 

.- Playe,lmakcsanoffcr91 

.- Playe,2accept>Ofrej<ct> t~propo>al 

.- lfJ>la~r2 reject,,pla~r2mak.,.ano/fe,IJ, 

.- I/J>la~r l accept,o,reject>the pmpoo.al 

.- Playe,lmakcsanoffcrO, 

.- Playe,2accept>Ofrej<ct> t~propo>al 

.- lfpla~r2r<jects,pla~r 2m•""'•noffe,0, 

.- lfpla~r l accept>Of reject>t he propo,al 

.- lfpla~r l r,jects,pla~r l makesanoffe,91 



Thed iscountfactoriS Play,,r 2 in rou00 ,111. 
lfPlay,,r l offerosac e "' - imo,. 

,,., - 6m(l-O,.) 

lfPlay,,,2offer· acceptod. rO\ler~ th, ;ub<cript< 

oo, .,,~"""' ~ o, (on<iderfintthcgamcwitu ~ 

"' Coo<iderfintthcgamcwitl>ootd iscounting 

"' Therei<auniq...eSPNE 

"' Coo<idcrfintthc gamcwitl>outd i,countmg 

o, Tt,,re i,auniq...eSPNE 



• Cons<:lerfirst!lleg>mewitl>ootd iscoont ing 

• AssumePla)'Orl makes thelastoffer 

• A"umePla)'Orlmake< thela" offer 

• ln l}eriod T.if i! isreached , Pla)'Orlwouldoffer0 toPlaye r 2 

• A"ume Pla)'Orlmake<t he la" offer 

• ln periodT.if itisreached,Playerlwouldoffer0 toPlayer 2 

• Play,r2wou ld accept ( indifferent bei-nacceptingand reject ing) 

• AWJmePlayerlmak .. 1hela,t offer 

• Play,r2wou ld accept ( indifferent bei-nacceptingand reject ing) 

• In period ~ Player 2 could offe, .iJ. 6. keeping (1- 6) for him5Clf 

• ~I~: ~,~I~~~:~'. ~i~ ~~·::.'.,'.'."~7"" accepting and ,eject ing) since the 

f 
T--,, S, ---Y (1, o;i 

(i-1) ~ ~t -\7 (!,1-x) ~r-l 
A - , 



O, lni><r~ if it i;n,achedPla olfer0 toPlaye r 2 

o, p1;,ye,2woo ld accept( iJld ilfo,entl><twe<naccepting andreject in&) 

"' In l}<riod ~ Pla)'Or 2 could offei ~ J , k .. pin& (I - J) fo, himself 

o, p1;,ye,lwoo ld accept ( indilfe,entl><twe<n accepting and n,ject ing)sincethe 
whole pie in tl>enat i><riod ;;...,,th J 

"' ::i:i~~1;T - 2) , Pla,..., l wooldoffe,P l;,ye,2J(I - J),k .. ping( I - J(l - J}) 

"' Pl;,ye,2woo ld acceptsince he can earn (i-J)in tl>enext p<;riod , wtiich i<"""' h 
J(l - J} today 

"' Pl;,ye,2woo ldacceptsince heun earn(l - J)in tl>enext p,;riod ,whichi;"""'h 
J(i-J) today 

O, ln p,;,iod( T - 3) , Pla,...,2wooldoffe,P laye,tJ[l - J(l - J )],ketping 
(i-J[i-J( l -&)l)l<>"himself 

"' Pl;,ye,2woo ld acceptsince he can earn (i-J)in tl>enext p<;riod , wtiich i<"""' h 
J(l - J} today 

O, lnp<;riod (T-3) , Pla,...,2wouldofferP l;,ye,IJ[ l -J(i-8)].ketping 
(1 - J [i - J( l - J )])fofhimself 

o, Pl;,ye,lwou ld accept 

"' ::i:i~~1;T - 2) ,Pla,..., l wouldoffe,P l;,ye,2J(I - J),k .. ping( I - J(l - J}) 

"' Pl;,ye,2wou ldacceptsince heun earn(l - J)in tl>enext p,;riod ,whichi;"""'h 
J(i-J) today 

O, ln p,;,iod( T - 3) , Pla,...,2wouldoffe,P laye,tJ[l - J(l - J )],ketping 
(i-J[i-J( l -&)l)l<>"himself 

o, p1;,ye,twooldaccept . 

"' ::i:i~~1; T - 2) , Pla,..., l wouldofferP l;,ye,2J(I - J), k .. ping(I - J(l - J}) 

"' Pl;,ye,2wou ldacceptsince heunearn(l - J)in tl>enext p,;riod , wtiich is"""'h 
J(i-J) today 

O, ln p,;,iod( T - 3),Pla,...,2would offe,P l;,ye,tJ[l - J(i - J )J, k .. ping 
(i-J[i-J( l -&)l)l<>"him""lf 

o, Pl;,yerlwoo ld accept .. 

"' lneq"i lib,ium,tl>eVOf'lfirstoffo,wouldl>eaccepted,since itischosenprecisely50 
t hat tl>eot her pl;,ye, candonol><tter b)l waitin& 

I"' 
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''"' :-J: ~~: ·:::::it:::·":",:,:;:~- :.~, 
0 T - 3 l J(i - J( l - J)) 1 - J{l - J(i - J)J JT-• 2 

I T-2 1 -J(i-J) J( l -J) JT-J l 

z. T-1 J JT-> 2 

3 T l JT-l l 

• 11 T= 3 (i.e. l offe,s, 2oflers , 1 offe rs) 

• 11 T= 3 (i.e. l offe,s, 2oflers , 1 offe rs) 

• One offefS J(I - J), 2 ;,c~epts in period 1 

• :=•lalw;,y,,doesa litt le betterwhenhemakest heolfer thanwhenPlayer2 

• : ::• I •~ays does• litt!. Mtter when he makes the o/f,r th an when Play,, 2 

• ~-::::~:: just the cla,s of periods in which Pl- I makes the offer, P layer 

Lect ure 16: Applic.a1'0nsofSubgam,,PerfectNash Equ ilib,ium 

Altern>t in&offer< 

Sudelber&C<>mpet ition 



Lect ure 16: ApplicationsofSubga""PerfectNash Equ ilibtium 

• Recall b.Kk to the model of C<>urnot d~y. where two firms 5'I qu antit ;,,. 

• Recallbackto themodelof (oomotduo~y,wheret..,firms5'1quantiti<s 

• Supp0<einsteadthatthefi rmsm~in""Juen,°'which isca lltd a Stackell>e,·g 
competition game 

• Recallb.Kk tothe model ofC<>urnotd~y. where twofirms 5'1 qu antit ;,,. 

• Supp0se instead that the firms move in ""JUence which is called a Stackcll,.,.g 
competition game 

• Supp0se thatt he in...,= demand fu nction i,gi•ent7)' 

P(q1 + <n) 

• Reca ll b.Kk to the model of C<>urnot duop(>y, where 'two firms 5'1s;;:;;: l 
• Supp0seinsteadthatthe firmsmovein""Juence which iscalled a Stackclbe<g 

competition game 

• Supp0sethatthein ...,rse demat>dfunctionisgi,ent,, 

~ 

Tetimingofth<game i, gi...,nt,, 

l First Fi,m lchoosesq1 ;;: 0 

2. 5.ec<>nd Firm 2 obs,,- the c~n Q1 and then chOO<oK '12 

'A' ;t/ 
& 2!\ 

• Thegame tree in this game isthen d,pictMt,, an infinite \!ee 

(r., ,ni) ((,,,n, J 

• Letuswntedowntheno<malfo,m reprcsentationof thisgame 



• Lot u, write down t l>e no,mal lam r,p,..,.ntat>On of th;, game 

• Lctu,writcdowntl>eno,malform rcp,..,.ntat,OOofthj,;game 

• Apu re<tratogyfafirm l ;,j.,,tacl>oiceof q1 ::: 0 

• L.iu,write downtl>eno,malfamr,p,..,.ntat>Onofthj,;game 

• Apur,,tratcgyforfirm l ;,j.,,t ad><Mceofq,_:::O 

• A,t,atcgyforfirm2,pecifie. whatitdoes aftereverycl><>i<• <>fq1 

• Lctu,writedowntl>eno,malform rcp,..,.ntat,O,,ofthj,;game 

• Apure,tratogyfafir m l ;,j.,,tacl>oiceof ~ 

• A,tratcgyfor firm2,pecifie. whatit doesaftereverycl><>i<•<>fq1 

• Firm 2's ,tra tegy ;, a g;_ct>OO <12 (9, )).hich specific, ='1 what firm 2 doe, ii 
q,;,tO,c~nstrat,gyof~ay,rl 

Tl>eutil ityfu nct>OO,forfirmiwhenfirmlchoosc,q1 andfi rm2 choosc, t l>estrategy 
(orfuoct>On)q,,()j,;gi...,nby 

.-,(q, ,q,,(·))~ P(q, +8 Jq,-c:,(q,_) 

.-,(q,,q-,(-)) - P(q, +q-,(qi))~ -<e:,(q-,(q,)} 

• ThcrcarcmanyNa,hcquili briaof t hisgamewhicharcabitcounterintuiti,c 



·= . pleofaNa>hequilibri umof thisg•me? 

· =. pleofaNa>hequilibri umof thisg•me? 

., Let<> !c (O, A) andconsidar t~follow ,ngstrai.gyprofi!. 

q; - a, </:i(q,) - JA ifq, ;io 
\9 ifq,=o 

o, Letu,ch,c~that ind~ thisconstitute< a Nashequi li h<ium 

• Fir,t w,chock tM~t rOSjX)l)5'0fpi ay<" r l 



• Fir,twcchocktMb<:strOSjX)l)5'0f pi ay<" r l 

• lfplay,e, 2 playsqi , tMnpla)"!r l' ,uti lityfunctionisgiven by 

J (A- n-(¥))o>O ifq, - <> 
u,(q,.q;()) - \ - qf ::; o ifq, -/-<>. 

• Fi rst wc check th<eb<:strOSjX)l).,of play,,r l 

., lfplay,, 2 pl>)'S'l:, . thenpl>y<"r l 'suti lityfunction i< gi,,.nby 

J(A-.-.-(¥))<>>0 ilq, = o 
u,(q,,qi(·))=\-,?i s: o if q, -/- <> . 

• Thu,, 

• Fir,twcchocktMb<:strOSjX)l)5'0f pi ay,e r l 

• lfplay,e, 2 playsqi , tMnpla)"!r l' ,uti lityfunctionisgiven by 

J (A-n-(¥))o>O ifq, - <> 
u,(q, . q;()) - \ - qf ::; o ifq, -/-<>. 

• Fi rm lisbf:st , .. ponding topl ay,er 2'<st rategy 

• Suppos<thatfirml pl;,ys t l>estrategyq; . ls fi,m2best respon<l in&' 

., Sup!>OS' that firm I plays t h, st,ategy o i · 1< fi,m 2 best ,,.pond ing? 

• Firm2'sutilitylunctionisgiv,enby 

u,(q;.q,{-)) - (A- o- q,(o))q,(<>) 

., Suppas, that firm I plays t h, st,ategy o i · 1• fi,m 2 best ,,.pond ing? 

• Firm2'sutilityfunctionisgiv,enby 

u:,(q;.q,{-)) = (A- o- q,(o))q,(<>) 

• Thus, firm 2 wa nts to choose tMoptima l strat~gy q,{ ·) that ma> imizes th• 
foHowingut ility 

o-q,(o))q,(<>) 

Tiu-- ([ ~-~ z)1-z 
A ~L -t?(-°2.- 0 

A 



• Suppos<thatfirml p4aysthestrategyq; . lsfi,m2best respon<l in&' 

• Fi rm2'sutilityfonction js givenby: 

u,{qi , q,OJ=(A - <> - q,(o ))q,(o} 

• Thus, firm 2 wants to cl~ the optima l stra tegy q,(.) that max imizes the 
folk>wingutility 

'.;:fj(A - <> - q,(o))q,(o} 

• By the firstordercondition,weknowthat 

q,(n) - A;". 

• Suppos<that firml p4ays thest,at ,&Yqi, lsfi,m2bestresp0nd in&1 

• Firm2'sutility lunctionis&iven by 

u:, (q; .q,{-)) = (A- o -q,(n))q,(<>} 

• Th us, firm 2 wants to choose the optima l stra tegy q,{ ·) that m» imizes the 
following utility 

• By the firs t ordercondition , weknowthat 

q, (n) - A;" . 

• The utilityfonctionoffirm2doesnotdependata llonwhatitcl>oosesforq;(qi) 
whenq,_ ,' n 

• Suppos<thatfirml p4aysthestrategyq; . ls fi,m2best respon<l in&' 

• Fi rm2'sutilityfonction js givenby: 

u,{qi , q,{·))=(A - <> - q,(o ))q,( n} 

• Thus, firm 2 wants to choose the optima l stra tegy q,(.) that max imizes the 
folk>wingut ility 

'.;:fj(A - <> - q,(n))q,(n} 

• By the firstordercondition,weknowthat 

<n(<>) - A;". 
• Theutilityfonctionoffirm2doesnotdepend at allonwhatitcl>oosesforq;(qi) 

whenq,_ ,' n 

• ln l)ilrticula,, q; i,abestrospon .. forfirm2 

• The aboveobs<:f\/ation allowsustoconclude that therea,e many Nashequili b,ia 
ofthi,garn, 

• Theaboveobs<:f\/ation allows ustoconcludethattherearemanyNashequili b,ia 
ofthi,garn, 

• lnfacttherearema nymore th antheones•bove 

• The aboveobs<:f\/ation allowsustoconclude that therea,e many Nashequili b,ia 
ofthi,garn, 

• ln factthereare manymore th antheones • bove 

• TheNashequil i,-.ia highl ighted abovea ll leadtodifferentprediction, 



• Theabov.<>Wr..ationallowsu,toconclu*thatthereare manyNaslt ,q ui li bria 
ofthi,game 

• lnfacttherea,, many"'°"thantheon"'•"""' 

• TheNaslt,quil ibria highl ightedabov.a ll leadto differ,otprediction, 

• The,quilibriu moutcom,ofthe a"""' N•slt,qui li briuma!Kr,ei,thatfirml..is 
theprice na nd firm2..U theprice(A-r,}/ 2 

• Theabov.obs<:r..ationallowsustocondu*thatthcreare many Naslt,quili bria 
o/tht'5game 

• ln factthcrearemanym<Xe th antheone>•"""' 

• TheNa,h,quil ibria highl ighted abov. a ll lead todifferentprediction, 

• Theequilibrium outcom,ofthea"""' Naslt,qui li briumabo.et'5thatfirmlsets 
the pricena nd firm2..U theprice(A-"}/ 2 

• lnparticular,inthe Naslt,qu il ibriumco,responding too=O, the ,quilibr ium 
outcomet'51orfirmltochoo>< a quantity of0 and fi,m2sett ing a priceo/A/, 

• The abov. <>Wr..ation allows u, to conclu* that there are many Naslt ,quili bria 
ofthi,game 

• lnfacttherearemany"'°"thantheon"' • """' 

• TheNaslt,quil i,-.ia highl ightedabov.a ll leadto differcotprediction, 

• Theequilibriu moutcom,ofthe a"""' Naslt,qui li ,-.iuma!Kr,e;,1hatfirml..is 
theprice na nd firm2..U theprice(A-r,}/ 2 

• lnparticula,,inthe Naslt,qu il i,-.iumco,responding too=O,the ,quili,-. ium 
outcomet'51orfirmltochoo>< aquantity of0 and fi,m2sett ing a priceo/A/ 2 

• Thiswouldbethesameoutcome iffirm2we,e themonopolist inth ismarkd 

• Coosidertheequ ilibriumi nwh ich<> a O 

• Coosidertheequ ilibriumi n which<> a O 

• Tht'5,quil i,-.iumt'5highlycounteri ntuitise bec;,use firm2obtain>monopolyprolits 

• Coosidertheequ ilibriumi nwh ich<> a O 

• Tht'5,quil i,-.iu mt'5highlycounterintuitisebec;,usefirm2obtain>monopolyprolits 



• n;.equil ibfium;. highlycounte,intuit i..., ~use fi rm 2<>btair,smonopoly profits 

• Fi rm2;.thraateningtoOV<'rproduceiffirm lprodu<Manyth ingata ll 

• (or,sidl,rtheequ ilibfiuminwhK'.h<> a O 

• The re.oson is that ....,ntia ll y fi rm 2 is playing a stra!<n that involves 
non-credible th raau 

• Fi rm2;.thraateningtoOV<'rproduceiffirm lprodu<M anythingata ll 

• A••-ult.the be<t thatfirmlcandoi<toproduce nothing 

• Th;.equil ibfium;.highlycountarintuiti...,~usefirm2<>btair,smonopolyprofits 

• Fi rm2;.thraateningtoOV<'rproduceiffirm lprodu<Manythingata ll 

• A< a - ult.the be<t thatfomlcandoi<toproduce nothing 

• If firm l worctohyPQthctiullyd-.ooseq,.>0.thenfirm2...,.,ldobta innegat i..., 
profitsifitindetdfollow<throughwith'7i(qi) 

• ManyNa<hequi li bfiaarecountcrintuitiveintheSuckclberggame 

• ManyNa<h eq ui li bfiaarecountcrintuitivein theSuckclbe,ggame 

• Toeliminate sochcounterintuiti,eequilibfia,w,/ocusinsteadonSPNEinsteadof 

" 

• ManyNa<hequi li bfiaarecountcrintuitiveintheSuckclberggame 

• ~~elim inatcsochcounterintuiti•cequil ibfia , w,focusinstcadonSP NEinstcadol 

• Letscont inue,.iththe .. tt inginwhKChmarginalcostsa,e,eroandthedemand 
function i,gi,cnt7)'A-q1 -q, 

• We always start with the sma llest/ last wbgame, whKCh ,;,..respond to the 
d,c;.ion,offi,m2afterfi,m l'schoice ofq1 hast>e.nm ade 

1 



• :::;,;~·,: ;•:~,:~•fi:•:~~~t wbga= whi<h correspond • ofq1 hast>e.nm ade to the 

• Theutility functionoffi,m2 isgiven by: 

u:,(q,.q,(·)) = (A-q,-q,(q,))q,(q,) . 

• :;:;:;,;~•,: ; •:~,:~•fi:•:~~~1• :1~:r:: !~\:';."pond to th• 

• Theutilitylunctionoffi,m2 isgivenby 

u:,(q,.q,(,)) - (A - q, - q,(q,,))q,(q,) 

• So.p1.,..,2,ao1,.,.-

• Ca..,l: qi > A 

• Casel: q, > A 

• Ca..,l: qi > A 

• Ca..,2:q, 5: A 

• Ca.., l: qi > A 

• Ca.., 2:q, 5: A 

• lnth isca .. _t h•fi~torderconditionim pl ies 

qi(q, ) = A ~ q,, 



"' Th u<.in anySPNE. pl ay,, 2mu<t playth<" followingstrategy 

(h(q,)= (¥ ifq,_ $ A 
0 1fq1>A 

"' Tl>,npla)'Or l',uti lityfunctiongiwnthatpla)"'r2plays'h is gi.enby; 

u,(<11 , <l:i( )) - q1(A- q1 _ </2(q,)) - (q'~~ - qi) if q, > A, q, T ;rq, ,s A. 

"' Then player l' > uti li tyfunctiongiwnt h.tplayer2plays'I, iogi,cnby 

"' Thus. firm 1 ma.imi,esma...,u1(q1,ql(-)) 

"' T .... nplayer l ', uti li tyfunctiongiwnt h>tplayer2playsq,i iogi,cnby 

"' Th u<,firm l ma.imi,esma<q,u1(q1,ql(-)) 

"' Firm I wi ll " ""'' c~ Q1 > A since t l>,n it obtain< ~,at i.e profits 

"' T11enpla)'Or l ',uti lityfunctiongi.enthatpla)"'r2pl•ys'hisgi.enby, 

u,(q,,(h(,}) = q,(A - q, _ </:i(qi)) = (q,~A- qi) if q1 > A 
Q1 T ,fq1 $ A 

"' Firm !wrn ne.ercl>ooseq, > Asince t l>en itobtainsll4!&at i,,.profit, 

"' Thefi,sto,c!ercondit ,o,fo,thispre>blemisgivenby 

q;-i 

"' Tt,, fimOfclercondition fort hisproblemisgi=by 

qi=; 
"' Tt,,SPNEo/tl>,Stac~ll>,rggameisgi,.nby 

~~c~0 ~~ 

/Vo &:S 
~A 
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• Thefi,sto,c!ercond;t,o, fo,th,Sp,C>blem,Sg;vent,y 

q; -i 

• TheSPNEoftheSta<kelbergg•m• ,Sg;,.,, b\, 

(q; - ;.<l,(q, )- A~q') 

• T1te f;mo,c!ercond;1K>n forth;, p,oblem,S g;vent,y 

qi=; 
• TheSPNEoltheSt><~-'~ ;:_'' ;;;.' '-'" """ _ __ _ 

(qi - ; ,<l,(qi) - A~<lt) 

• The equmb,fom OlJlcome ;, for fi,m I to choose ~ nd fi,m2to ~ 

• TheC ou,not g•m• wa> one ;n which al l fi,m, choo, ~ua nt it= ><multa neou>ly 

: ;;.:~:::·:: ::.: :,:: :'.:::,::::.":: ::,::,::, ., 
• :~:~ ~"" .. r:. 1~:.~/r~:~!}:~;h ,s the sam• •• NE) ;n the C same cost> oornotgame 

• lnth isca .. ,(q; , q;),S a NE ;fandonly;f 

qi E BR1(<1,}.q.i E BR,(qj) 



• F0< q; E BR1(q;), - nftd q; to solve the following ma, imization problem· 

:~~(A - q, - 'l,)q, 

• FO< q i E BR,(q;). - n....i qj to solve th• fol low ing maximization prob4• m 

• By t l>e FOC.-ha-e 

• F0< q; E BR1(q;), - nftd q; to solve the following ma, imization problem· 

:~~(A - q, - 'l,)q, 

• By thleFOC.w,have 

• Similarlyforq; E BR,(qi) 

• By t l>e FOC,w,ha-e 

'"'~C-,M,ameMe<a 
,,.,-~·.~·-~' 

As w,alrudyuw,t his wasn ~ ···misgetti ng apayoffthat 
isst rictlyleut han l/2of the mooopolyprofits 

• lnthe Stackelbergcompet itiongame,thetotal quant itysuppl ,MislA 



.- lnthcSt;w;iu:lbergcom~it i0<1game,thc tot;,l q"• nt ityS1Jppliedi•fA 

.- Thu>,thcfirm>' payoff,inthcSP NE is . 

.- 1nthe Staclu:lbergcom~itiO<lgame,thetotal q"antitysuppl iedislA 

.- Thu,.the firm,· payoff,inthe SP NEi, 

.- F; ,m iobtainsabettcrpayofft hanfirm2 

.- In the St;w;iu:lberg com~it iO<I game , the tot;,I q"ant ity S1Jpplied iGJ ~ 

.- Thus,thcfirms' payoff,inthcSP NE is. 

~: - ~A ;B};-~A; ,fD 
.- Fi rm iobtainsabettcr payofft hanfirm2 

.- This is intuiti.e ,.;na firm l always has th< Ol)tion of choosing the Cournot 
quant ityq,=A/ 3, inwhi<hca,.fi rm2wil l indecdctioo..q;{qi)=A/3g iving a 
P>)'Offof A1/ 9 

.- 1nthe Staclu:lbergcom~itiO<lgame,thetotal q"antitysuppl ied is lA 

.- Thu,.the firm,· payoff,inthe SP NEi, 

.- F; ,m iobtainsabettcrpayofft hanfirm2 

.- Thisis intuiti,e ,.;naf,,m l alwaysh a,the Ol)tionofchoooing thcCournot 
quant ityq,=A/ 3, inwhi<hca,. firm2wil l indecdctioo..q;{qi) = A/3g iving a 
P>)'Offof A1/ 9 

.- But by choosing someth ing Ol)limal , firm I wil l be able to do ev<en better 

~A 
' z,.' 


