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SUMMARY 

ta are ro a te<1 aa coop r tiv n-p raon 
a in o the play r are divided into 

o c-..pa, the buyera and th a lle , th 
kind or profitable ohan oin on 
n th • olutiona ot seve 1 

plea a diaouaa d and a ;en ral notion 
b tract i a defined.. ( 
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kind or protitable 

eJtchanp going on bet en the two o 1 but not Within the • Such 

thod or equilibrium 

pointe - i.e., aa it th 7 re noncooperative • -but there 

are aa.e ttractive reaa a tcr uaing i n t ad the •ooop rative• 

theory ot von ewunn and or natem. For one thins, oney 

tranar,ra can be dl b7 ai nta, Without explicit 

deter.inat ion ot pricea. c over, all bar · in can be regarded 

aa part ot t he ooalition-tor.!n proceaa, ao that no tor.al rulea 

tor b1da and ottere, e t c., are requir d. 

tore det1n1n th general "abat rao t rke t ,"we ahall 

d1acuaa aev ral exaaplea. Por th tirat, let ua •••u.e (l) that 

ach b~r nta preoiaely one ite ot the c odit7 involved, (2) 

that each ller baa p cia ly one it tor aale, and (' ) that 

each aale inoreaaea the sum ot the utilitiea or bu7er and aeller -
by one uni t . en t he character1at1o tunotion Will have the follow-

ing aiapl t orru 

(I) v( s ) - m1n ( fs nAI, lsnBI) , 

ere A and B d note the aeta or aellera an4 buyera. 

'DUa can be seneralized in two divergent •7•· One way ia 

to aaa that the o odity ia pertectl d1v1aible and to let the 

pla)'eN have variou.a auppliea and d nda, represented by nUIIbera 



ci ~ o, i rang1t~g over A and B reapec tively. 'lben it buyers are 

allo d to apli t their trade among aev ral aellera and vic veraa, 

the generalized ch raot riatic function bec 11 

(II) v(S) • ain (c(SnA ), c(Sf'B)) , 

it let c(X) 

ou.ld be to aaa 

t and tor the .ua ~ci. A aecond neraliaation 

t hat th c odity com a in indivisible i Ull, 

w1. th no on havin or ~ng or than one it , but with ditrerent 

valuea attached to th by the ditt rent plaJera. Let aiJ ~ 0 be 

the total profit to {i, Jj it itA aella hia it to J B. 'lben we 

have, tor all i, 1 1tA, J, J 1 £B: 

(III) 

th i 

v({i)) • v({J}) • v({1, 1'}) • v({J, J'}) • 0 

v( (1, J)) • a13 
v(S) • aax L: v(T) 1 

'IT 

bein taken over all part1tiana v ot 8 into one- and 

tw~4le nt aet a. '!hat i a 1 v(S) i a aa a ll aa po a1ble oona1atent 

with auper dditivity, nd ia dete ed by aolving th "opt1 1 

aaa1 nt" u.tr1X ll aiJ II · 
In (I) and (III) (but not in (II)) it ia eaaily aho~ th t only 

o litiona oonaiatin ot one buyer and one aeller can be vital!" 

1n the aenae ot Qilliea1
1 and hence that the other ooalitiona can 

be diaregarded 1n the aearoh tor aolutiana. It ia therefore a good 

idea to take a a atarting p 1nt the characteriatio tunction 

( IV ) v ( S ) • a1n (I S " A I 1 I S "B) , l) 

Which a•~• only the valuea 0 and 1 and \ a not auperad4itiYe, but 

nev rthelea agreea with (I) on all vital ae ta. It repreaenta not 
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ioh happena to 4eo poae into a prod~ot 

ot t o a ot ele tary one-p raon •· Aa a reault th o lete 

ae ot aolutiana ia eaailJ obtainedJ they turn out to be all aonotanio 

ourvea running tree the "A• taoe (xJ • o, all J£B) to the "B• taoe 

xi • o, all iEA) ot the aiaplex ot utationa. 

e aoluticna ot ( ) are the 1 , exo pt that the 1nequali ti a 

xi + xJ S l, all iEA, JtB, .uat hold a ll onotonioity. ~ia 

turther atriotion tixea at leaat one ndpoint ot the ourvea, 

na 17, the on in th taoe correapon41n to tbe aoaroer tJP• ot 

pla~ r. It IAI • IBI tbe aolution ia unique --it ia the line 

•• tot po1nt a x(p ) ere xi(p) • p and xJ(p) • l- p. Thua a 

unito r t pric o b inte , alt h ita level, aa .. a1ured 

bJ a ll ra• proti t p, ia not deter.ine4. 

Un1queneaa peraiat a in (II ) it the total au pl)' and t ot l 

quals o(A) • c(B). aolution in tbia oaae ia in 

not juat the line •• nt (r(p)IO ~ p ~ 1} ere ri(p) • poi, 

JJ(p ) • (1-P )c J, but a olo e4 oanvex nei borboo4 ot that ae nt, 

c r1a1n th tull let ot undoainated imputat1ona, or •oo • ot 

t • • In other worda, 1 price var1.at1on 7 occur 1n the 

r t b oauae o the 1n ttioient tohin or aupplJ and 4 ... n4 

thin ll t cS coalit1ana. It total aupplJ and total 4-.and 

are l, then there will be ny aoluticna, and ettecta tltlioh 

can be interpreted aa tavor1t1 , diaor1111nat1al, tc., begin to 

appear. 

All t.'l lut 10 tar 4ilcovere4 to sa--a of JP (III), 

aa ll aa (II), have bHn connected aet touohin& th the •A• 

tao anct the ~· taoe 1n aingle pointa. Particular p .. a are 



eaa1ly aolv d. once their co: ;a have been round.. 'lbe exiatenue ot 

a none t7 core ia trivial 1n oaaea (I) and. (II)s in (III) the core 

1a the aolution to the dual or the optimal aaaisn-nt proble , a1n e 

the minJ..ua ot L:AUB xk aubJeot to xi + xJ ~ iJ il equal to 

v(AVB).3 

An tb tract rat gam i1 d tined by 1 oaing certain oonvex1tJ­

ooncavity conditiona on the "haraoter1at1o tunotion. For brev1tJ, 

write s1 tor s - t1} , to. n require 

v(S)- v(Si)- v(Si,) + v(Sii') ~ 0 

v(S)- v(SJ)- v(s3,) + v(s33 ,) ~ 0 

v(S) - v(Si) - v(SJ) + v(s13 ) ~ 0 

tor all diatinot 1, i'ESnA, J, J'(SnB, an4 tor all s. 'Dleae 

1n quali tiel bold. tor the paeudopae (IV) a a ll a a tor the pMa 

(I)-(III ) have been ocnaic1er1ng. They 1tate, •• ,., that the 

val t a aeller to a coalition 11 increaaed. it an additional bUJer 

ia brouabt in, or it ac.e other aeller ia thro• t. • conJecture 

(1) tha t all abatraot rket ~· poa•••• oorea, and (2) that th•ir 

aoluti are al 71 connected. seta et1n the •A • and "a• taoea 

ot the 1JilPutation liJIPlex 1n aingle pointe. 
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