BERERS
1 — NS 3
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Confidential

© QAT — I
» ZZ5R98 (bargaining problem)
RHETD —MAohDHEBORHEED
HBORHZREICERL, XFDIL—ILERETRDD
Bl - BmANEDI LN
BHICELSNERS
Ve VT YTESER, B<EELES, <UBIE, etc...

Bk | B | BE | ¢
B3 | (20 | (LD |5
BE | (1) | (1,2 |

— SRS (oint pure strategy)
(5B, 29EK) , (BEK, @) , (M@, 580 , (1@, iRE)

- EEESEE Goint mixed strategy)
2,+2,+2,,+2,=1
2=(2,21,251,23) ,{Z” 2..2,,2,20

11>

o BHT — DB

2ANZZHT — I\
BEEE, EIRTUEES
Nash3Z5

RIET—L, BECED
7P, &S, Yv—JUTE

© BET—I
REDIEH
Yv—TUAT - Ya-EyDisk
NV I8
T4 =AY Ny OIS

IR

o IO REHBCEIRUREES
WITH G=(a;,by) (i=1,2,...,m, j=1,2,...,n)
BEREHRE

BEHEBCHNEDNDEERE 2, UE EEDEEDH

2=(2,,21, "5 Zpy) > o1 jo1

Ba CRG) BiES : 2=

- ZADHFHNE N
-3y EHHT—LO
U@ =227 ERARES X

V@)= iibuzu , é/

i=1 j=1

- ERUREES RETREES) )
R={u),v(2))|zeZ} ﬂzgl’g,_ﬁ.

Bl - BAZDIL YV
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Confidential

BZ | BpEk BRE
B | (2,1 | (1D
© 2ARST — BE | (1D | (12

TUAV—A BOBEIRELEs sonpnr—noga
{EA(Z) =22,-2, -2y + 1y {EA(p7q) =2p,g,— P4, — P4,

Es(2)=12,-2,-12,+22, Ex(p.q)=p,0, — PG, — PO, +

(E4 s Ep) z
RSOERVLES 1,2)<— (0,0,0, 1)
EB (1.2, 1.8) <— (0.2, 0, 0, 0.8)
R (1.5, 1.5) <— (0.5, 0, 0, 0.5)
(1.9, 1.1)<— (0.9, 0, 0, 0.1)
, zé/@ne—mmmw
-1 ’EA
TN smamsa-nme
, 4D DHEE TR D
i zZICKBMIEE TRIENSHMEE
\\\\\ ‘//
© 2ANHT — I
B
ANB Sg; Sg,
sy | (6,7 | (0,9
s, | (9,0) | (2,3)

1. (A RRAREEEHOTHED
2. COT—LERAT—LDOHEFERELT, REODBER[EBZLLD

© RHDEER

@x HE=REOBE THRIESNBFIA

=maximin{B
EBBTFRII e o
THUTE BRI ¢ =maxmin > pa;
S BOEES

- . BEAEODLUT

N
e RIS TREE  (c,,¢)=(0,0)

B AT —LEPLD (c)c)=(1/5,1/

o RHIBDER
« JU1VP—D&ES N={1,2,...,n}

TLAv—IZ c DEBERHEN
HHEE, ERSDEERE
&5 (e [FFTE)

7)‘2;\-}5@% c= (clv Copeeey cr)(— ﬁf&xﬁﬁﬁ®ﬁ§E7}<$
. TlaeEE S S:{x:(xl,x2,...,xn)}
SDBIEINEMEE

1. nRITEucidCENERHNES
2. B#Rcld SICEFEND
3. SICF, FERBDIICDNT, x>, 32REVEEEIDET

o HBDEIME

« RHRIRE (N, S, c)
HDZEER S=(Sy, Sgpens Sp)

ZHRIE (N, S, ‘-’1 NEZSNEESE, ETOTLAP—DHETD S

= f=__ 227\ =

ERE—D0& s MBUOBENEES, Z08s T ——
o« SR F: (N,S,¢)—s BESEEDHERBEND

HRIE (N, S, ¢) T3 L, HfEs s EXhStEB/L—)U
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RHRIBCIL, KHR

o . . . BB [ IREI SN B IS

© RHDEIBERDTBICINENE (part 1) | c KYEORBARIES

NET  BASEN nilEAsiEL
xMBASESN © xzc (=1,...,n)

F(N, S, ¢) DEiESR s MEASENOES, FIIMBEASENTHDEL

NEED  BEASEM
x DREASEN © x»¢ (=1,...,n)
F(N, S, ¢) DZfEm s EEASBEHDESE, FIIBEASENTH

pEE2 : Nu— bREY (HESEM, MR
THOEBRFW, S, ) = s [/ — FRETETNZESEL

NE2 5/ — B
RHOEIER FN, S, ¢) = s [F33/\L— FRETRIINIFTR S

® NashZZ5 2

» Nashi& BTV —IzoW
T, BEEGHDD
H(Xi_Ci):(xl_cl)x'”x(xn_cn) f']f%oﬁ%ﬁo;}?
ieN
» NashZU5fiR
TR (N, S, ¢) DNashZHfRld, NashiEZRKICTDSDm s
(Sl _CI)X'”X(Sn _Cn) = n’slaX (Xl _CI)X"'X(Xn _cn)

or N(S,¢) =argmax{[ [ (x, —¢;) [x€S,x 2c}

ieN

Nash3Z SR (E, FFOAIE
ENIRMEDT, TLA
Y—BITHFEE—REHR
LT EDBALN.
(A OEARLBRZEHR)

«  BERFOICEHLT
EZBHIENHKD

2012/12/3

© R FHra1

15!] : |A\B Sg; Sg, Sg min | max
sy [(8,4)](2,3)|(4,1)] 2| 4
(6,2)(4,6)((4,2)] 4

min 2 3 1 Xg—Cy NEE1XY Tre

max 3 A NHEIXY L —MRE
X2 o1

£ <Z Dmaximin# 4t

RiBEOEER c=(4, 3)

) 3T -

¢1

ot
1+
B I B e

© NashZZ 52
(Sl —CI)X~~~><(S" _Cn) = ngéc(xl _CI)X'“X(Xn _Cn)

B

ANB Sg, Sg, Sg
s | (8,9 [(2,3)](4, D] =
(6,2) |(4,6)](4,2)

Sg,

HERc=(4,3 &%
1 & <2 Mmaximin

EE: y 22, VWS E—RER
EHLTEATHES !
cSU—hEE (RSB =T8S ?
CBEQCE?
IBIT 2=y ,-2, zo7x,-3 ELTZEE,
*Nashfg(ZESETHM?
RIERERODEEOMEDOZEREL TS !

)




® Nash3Z 57
%l : 221 (bargaining power)
(X, —¢)*x(x,—¢,)’, [a=0,b>0,a+b>0]

Bk | BEk BRI
F® | (2,D | (11
H&E ('13'1) ( 15 2) \

X9 C2

ca>b DB (FLAV—ADHAZHAHHBLY) s
NashZi##8: (u*,v*) = (2, 1)

ca<b QOB (FLAY—BDAAZENHHN) (/
NashZi#: (u*v*) = (1, 2) . [

ca=b DEMADKSHMNELL) ' 0)
NashZ#H#7: (u*,v*) = (3/2, 3/2)

© ZSDZIERDWITINELEE (partllD)
A6 : FELERAEZRRD DDA 4

XiBDHE (S, ¢) B5 (T, o) I

§/$F\:§% (N, S, 0) (\:gfﬁ%uﬁn S (Ca“a‘b\'C, &kif%g—ff-ﬁ)ﬁ s IIET*)B&IL‘

TCS,F(SeT = FNS)E F(D
RET  EEEE D EOEEN
ZHERE (N, S) DR FICDWNT, F(I)=t 9. MCN%EZZEZ, %
D N-M ADHNBEBEEL, MOTUAV—IZITDTHH[E (M, S) &
COESE, BFICEL>TMDOTIUAV—DREEL N, S) TE M,

Y OISV AN
BEMEFANE, Ty —
DBELAGEBAIERRICHINTE
X2 BHIRFEOTLES !

Confidential

© RHEDEAERDIBITI NS LEE (part1l)
1883 RIBOE—RERD S ORI
NBEATET DRMOREEZEZ TERBHNICEDSR
INEE4 L XYFRE
BRI, 2 ARSRIESICHNT, [ZHEE S D y=x [CBIL TXIF
&, L=V F [CRDEBRICHBITD2 AOFBNEFELN] ER/IZT
—MRICIE, EIRTUEES S DEBDEBR n(S) = {n() | xS} ICXTL,
[u(S) =8 = F(S)=F(S)foralli,jl ZBECIT
NEES CEmEZ (BRI TLAvY—DEEER/EZTH,

g ~ EHBAAELLENES, 2TO
XF*?FE?S? o =BT, T~ DEHBAHBHEL
II =10

TLAY—DBEEFEZIB,
RHBEEMNELLIELTH, RiE
RIZBHFETLAY—DZITEDF
BHABEDFTAIT, HIZE
AISLTHEDLAEL

® NashZZ 5D —2M
NashDFEIEE (1950)

2 A SHRIEDNashITHREISL, ROD5DDRNEEHGIZ I ME— DR
BASEEE (WD , /SU—MREYE (A%2) , FISAERN SOBITE (A%3) ,
SURME (N4) | ERSEEREZRN SO (A%6)

RothDFFIB (1977)

FEDITHAIBICRINT, NashISHERITRDADDNEEGZ I ME—
BREASEM (RED) ,

FUSBIEEN SOIRITIE (A%3) , UFME (W¥4) , BESELERBENSORITHE (

EEDZSHIBICHNT, RO3DDN%EE
FSAEEN SO (A%3) , WHE (A1) , BESERRBED SO (

ZmI2 I DIFNashiRD, IESEMR F(S) =c =0 DH.

LensbergDFEIE (1985)
EROZSEBICHENT, NashZHRRIFRD5 DD NEE B I ME—
BASEYE (X% , N\U—rmdtt (1%2) ,
FIBRIBEDSDIRTINE (RNE3) , EEM (R%5) , DREEDEDESH (RETD)

2012/12/3



ZSMEOER R

N — N . N M(S)=(M(S) ;,M(S),)
© RXHDEIBERDTBICITNENE (partlV) | me), zsEmsmcois

Nes - AR iR LR (B AT AR
2DDZHEE (N, S, ¢), (N, T, c) ICRNT, BFIEAESR
<= TOS, 0D MMD=MS), (=1,2) = F(D=F(S) (=1,2)

- REECA D X2 \
- Nashf I3 A 28 % S ELS Ht#) —

Kalai & Smorodinskyfi#
RSSO/ L — FRERES S, RHFEERCEEN
KRMS)EEFESBIREDRREEZERETDIL—IU
Kalai&Smorodinsky D FE ¥(1975)
ERD2ASIBICHNT, Kalai&SmorodinskyfiF
[ERDEDDAEEGIZ I WE— DR
BAGEY (%D , NU— @l (1%¥2) ,
MBRABED SDIRIIME (R¥E3) , xIFE (D% , BARBEE (NS

RSBSOS TIZHER
L1=®IZ, NashfgTlETL
A —2MFBHFHL !

o IBIECED EIE R HESN A (transformable utility)

}ZE%; . E.D N NEE = MBO—HETLAVY—/H

B BIET—4 THHIZEETE, ASBAEELEE
T—=LDI=)b =0, ADBAEBOFIBHZELL

(1) JuAVP—=N={12...,n}

(2) NOEROEDESIIIREILE

(3) FEETRMANEFEL, RIEARTRANTEE
(RIsAV\DEB 25— (games with sidepayment) J

LAY —ORTHIE
ZEHICRERE

FROIRIE SICNL, EHEZMMSE D88 v(S) H'EFE
v RIS (characteristic function)
u(S) : 1B S DEDIRIEE

b

(N, v) : 12#ER4— L (coalitional game)

Confidential

o IRECHD

BlRE © JINIBIBER (83237 —1(2004/8) p.32~)
SENBRIBEICER ... A=5{EM, B=3{EM, C=2(8M
HEMWRO®E ... A+B=7.2[8M, B+C=48{8M, C+A=6.6{EM, A+B+C=s{EM

AT

b
& o
BIZIE, ATEBHIFZNENIMBICEFRT S (58 + 31 =818

&WE, RELTHRIMESREER (7.2(8) LEZIES3HR.
— 0.8 BAD/ETBHEHIE!

BABRERALZTILIY—DI L—T=1R#
RENMMEONSEICE O THONSERDEES X HEH="1FEEK

o IRECHD

BlRE © JINIBIBEER (83237 —1(2004/8) p.32~)
SHNBRIRBICESR ... A=5{EM, B=3fM, C=2{8M
HEMEROREE ... A+B=7.2(8M, B+C=4.8{8M, C+A=6.6{8M, A+B+C=s{EM

TLAY—DES: N=1{A, B, G

KRIRATALIRIE: 2V = { ¢, {A}, {B}, {C}, {A,B}, {B,C}, {C.A}, {A,B,C} }

FHEH: v(o) = v({A) = v({B}) =v({C}) =0
V(A,B)) = (5+3)-7.2 = 0.8
v({B,C)) = (3+2)-4.8 = 0.2
v({C,A}) = (2+5)—6.6 = 0.4
V({A,B,C)) = (5+3+2)-8 = 2

vAE N5%E B (supperadditive)

© BWIZH(SNT=p)BEED

RS, TIZTDOWTUAITASRRIL
v(S) + v(T) = v(SUT)

DB S D) | embamLaoomisl, & AHIEI
viBPrON=0 = 0.22UBOD | gz gysicGmL A pEsn oS
v(CH+u(iAN=0 0.4=v({C.Ap AR (MESEEBELN) ENSZE

v({A,B)+u({CH)=0.8 2=v({A,B,C}) EASISES A Ll
W(B.ClyriAN=0.2 = 2=0(A B.C} Q> s
V(C AN+U(BY=04 = 2=u(iAB.C}) MmETEAZET S0 L8

&£0T, COT—LDuIFEMER. EMLIREL, BAEMS

IAIATIATIA TIA - TIA

2012/12/3
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o IREECED
E% B (imputation)
RIS — 1\ (N, v)
TUA =i ORG x, RIBRD P x= (), %000, %,)
SRTELES R

R:{X:(Xl’""xn)

> gv(N)}

ieN

FIRTEEES DR x DS C HDITHDEM
(1) BAGEM x = v BETLAVY—DFIEIT8®
(2) 2@FSEE 3 x =v(N) THTESTRELELL
ieN_——~
2TV —DHNTEONDIE
()l £ TEAShRIFESAL

SRGEMEERTHEA
IhIVIFRE AT RESERI T/
L—bRi#IZHoTLD

#E@24%3 (preimputation)
EREGEEEE-TR/ININL

B4 (imputation)

BASEEELAAEEEMN
FHRERIL

REABEN EAEEORER
U i EEDRE SISOLTUT
EBETED Y x >V(S)
ieS
® O (core)
=L N,v) DMBINEROEE, RESEBUERIEIEREDDES

2 :Theorem
> % =v(S), VSN ETLAT—DEYSBHE,
ieS

BOHREH Y — LD

C(v) = { xe X
PRI AN LD

B« ISMMBIBEER IR — A (Vv
N=1{A,B,C}
v(@)=0, v(IA}=0, v({B})=0, v({C})=0, u((AB})=0.8, v({B,C}=0.2, v({C,AD=0.4, u({A,B.CH=2

<EmAEE> e A B
for S=A,B.C}, x, + x5 + x¢ = v({AB,C) = 2} TR S HEBEERT 0T,
for S5{AB},  xytxp = v({AB) =08  (seLcEESEEOHEETRELY
for S=(B.C},  ap+xe = u({B.C) =02
for SICA}.L  xo+x, = v({CA) = 0.4

for S=IAY, 1 ZADZO0 | mai s o
for S=(B}. Xy = uBh=0 } B S BREERLTOT.
for S={C}, Xc = v({Ch) =0

RIESEMEBIEIRDODG: (), 25 x0) =(0.9, 0.7, 0.4)
2,1 =1.620.8 = v({ABY), xtre=1.120.2= v({B,C}), xctry =1.320.4 = v({C,A})
RIESEME RS VEDDB: (x,, xp 1) =(0.4,0.3.1.3)

x24+x5=0.7<0.8 = v({A,B}), xptxc=1.6=0.2=0v({B,C}), xc+x,=1.7=0.4=v({C,A}

o IREEHED
FlRE - JINIBIBEE - IBES —A (Y, v)
N={A,B,C}
v(@)=0, v({AD=0, v({B})=0, v({C})=0, v({A,B})=0.8, v({B,C})=0.2, v({C,A})=0.4, v({A,B,CH=2

EIRUZIREDE © {AB,C} ZDRIMUEEHDIE : v({A,B,C) =2
(1) BAEEE x,2v{@)
(2) &thaEtE D X =V(N) EABRAMEN?
U= EABBRIDNEZLND?
BDDBI: (x4, xp. x) =(1.0.5,0.5)
(MEASEEEHZLTVS: x,=v({A)=0, x5=v({B})=0, x,=v({C})
(2)2RBEBHEBRIELTOS: xtxgtac=2 = 2=v({A,B,C))
DTRBOBL: oy x5 x0) = (0.6, 0.8, 0.4)
(MEASEHEHIZLTVS: x,=v({A)=0, x5=v({B})=0, x,=v({C})
(2)EEREEMEB-SHELY: xtxptx=1.8 < 2=0v({A,B,C)
BENTIA7B0MB: (xy. xp. x0) =(—0.3,1.2,1.1)
(MEAEEMEZEZITL: x,<v({AN=0, xz=v({Bh)=0, x=v({C})
(2) 2 ARBEMER/LTVS: x+xpta.=2 = 2=0({A,B,C)

RESHEHME EALEEOKE
EEDIRE S IZOLWTUT
Fm=-dES z X >V(S)

ieS

® 3O (core
C(v):={xe X | D% 2v(S), VS N}
ieS

R« JINIBIBEE - RBIEYT -4 (V, v)
N={A, B, C}
v(@)=0, V({A}=0, v({B})=0, v({C})=0, v({A,B})=0.8, v({B,C})=0.2, v({C,A})=0.4, v({A,B,C})=2

<IRIESEME>
for S={A,B,C}, x4 + x5+ xc = v({A,B,C}) = 2 128 S DES x I
for SSABl,  x,+x = v({AB) =0.8 v(S)-> XSt BT
for S={B,C}, xp+xe = v(B,CH=0.2 <
for S={C,A},  xo+x, = v({CA)=0.4 AT EFVDEDRIEICHLTER

for S={A}, X Zu{Ah=0 BESZHVESOEESLEERD
for S={B}, Xp = v({BhH=0
for S={C}, Xe = u({CH=0

BESEM AR SRADH: (0, x5 1) =(09.0.7.0.4) E) WFhEFHI

x4+ =1.620.8 = v({ABY), xptxc=1.120.2= v({B,C}), xctr, =1.320.4 = v({C,A})
RIESEMEHC SIEVERD OB (. x5 x0)=(0.4, 0.3, 1.3)
2,y =0.7<0.8 = v({ABY), xp+re=1.620.2 = v({B,C}), xc+a, =1.720.4 = v({C,A})

2 v(AB) — (g =0. 1R (D A5 ETMEHRRH (A BEH

2012/12/3



Confidential

ORIFE
BAT—LDI7
=(1,2,3)
v(e) = 0, v({1}) = v({2}) = v({3}) = 0,
v({1, 2}) = as v({2, 3) =a;, v({3, 1}) =a,, (EIEL, 0=q;=1,i=1,2,3)
v({1,2,3)=1
T—LDED x = (x;, x5 x5) EFTDE, x,20(=1,2,3), x+xstx=1

ieS

C(v):= {x eX

D% 2Vv(S), VS N}

A xXotx;=a; | E=ARABCH,
x40 a, v ZDS—LOES
DEEXERT

X

120° 120°

x2/ 120° \x3

Theorem

SAT—L (N, v) DT
WNETHWNODBHEL
DEHE,
v({1,2h+v({2,3))+v({3,1})
=2v({1,2,3})

%
B
!
T
>
=
kel

]
»
=
w
>

t=ef playerl l’;ro, 107075
—(— B * 21D, 95075
} y 9~ o

FEYT=Ly REBLVV L | smmEosnst ik

_ eBESIFHL, T

N={1,2,3,4} DEOHT v EHE
v({1,2,3,4}) = 200,

v({1,2,3}) = 150, v({1,2,4}) = 70, v({1,3,4}) = 150, v({2,3,4}) = 100,
v({1,2}) = 0, v({1,3}) = 150, v({1,4}) = 70, v({2,3}) = 100, v({2,4}) =
50, v({3,4}) = 0,

v({1}) = v({2}) = v(i3}) = v(i4}) = v(e) = 0

— 37 Cv) ={xEX |x] +x3=150, x2+x4 =50, x1 +x4 =7
x2+x3 = 100}

Theorem

L~ G AEMEMAY —L(N, v) DATIEZE
« B0iE# (additive) © V(SUT)=v(S)+v(T)
+JEARE K (inessential) © MEM v EFOH S —L
® ,Eigjgj : « REH (essential) © Z3THRWNMBEDT —L
MTO&ET—L (ETEIE) CHBNT, v Z2TESHL,
EBDIILD. Z2L, v(N)=1, v(@)=0 &TF B.
(1) BATEFT —A ([4] p.25 $13.2)
—EEDEREIADZERTHITD. %iﬁb@m?ﬁb‘éﬁd)if’éiéfa
v({1,2,3}) = v({1,2}) = v({2,3}) = U({3 1H=1 e
v({1h) = v({2}) = v({3}) = v() = .
— 37 Cv)=¢

(2) 3AIBBHET—/A (4] p.26 513.3) v /
—EEDESEIADSHRTHITD, SHRISENSESOL TEES
EREL, TUAP—1CIHESENDD, EBROEBICIITILA P—1
HME, BB, Tl P—2 3ETTRESOESFTE

v({1,2,3) = v({1,2) = v({1,3) =1 ¥
v({2,3}) = v({1}) = v({2}) = v({3}) = v(p) = 0

— 377 C(v) ={(1,0,0) } 230N EDREEDHCOTHRS | 5 )
TohL INLEE/RTLES

® )88 .
N playerl
x1 +x3=150 X X4 p : playerl © player3
{x2 +x4=50 ) T x5 q : player2 & player4
&
xI=p
player4 x2=q
x3 =115
/L x4 = 950
BN a2 + x3 =100
player2 D \ N (x1 + x4 =100) @

120 = p-q = 150

_____________ Ab\ 1000 = p 150
xI +x4=70 900 = q =

(x2 + x3=130)
Clv) ={xEX |x1+x3=150, x2+x4 =50, x1+x4 =70, x2+x3 = 100

2012/12/3



o P OEERE (@HsTEEICEDL)
F—I\ (N, v) [CBNT, IPHIERETEDNB+DRME
D% =V(N),

’ ixi >Vv(S) (p#VS < N)

ieS

Ixe X

(P) Inin.Z = Z\‘:Xi (D) max.m = zysv(s)
st % >V(S), p£VS N #2SGN
gx, V(S), 2 VS < s.t. Sz;/s—l(leN)
(P). (DPHISRAT AR TR 20 (g v

z¥, w* EHB, ¥ = w*.
Ftz, [z¥<v(N) © a7 HFEZE]

Theorem
B— (N, 0) (25T, FERATHEET B OBE+S
£ | g#id, RABED)OHOERLT B Lyl <3l
3 7u(S) <(N)

$#=SN

ﬁfﬁ SEREICE T HZ DA
SBEBREAHORE | (FHp.8602)

o=
Bl . JIWNIBIBEE  IBIET — A (N, v)
N={A B, C
v(@)=0, v({A}=0, v({B})=0, v({C})=0, v({A,B})=0.8, v({B,C})=0.2, v({C,A})=0.4, v({A,B,C})=2
e(1A,B},x)=v({A,B}) —(x4+xp)=0.8 —(xstxp) | 4 4. \;
e({B.Cl0)=0([B.C}) ~(eyre)=0.2 ~(eyrrg) | 1Ty SRATIENS
e({C,ALx)=v({C,A}) —(x(+x)=0.4 —(xc+x,) ATTBIRCTER
o e({ALx)=v({A)—x,= —x LE=TRELSHD
= A A
% e({BLx)=v(iB}) — x5= — xp
# elG0=oC) 2=~ % | gy e s 85

BNAFERDSHLP FEEDERS x [2DLT, FiFEne=—0.61c—HT HIRE S
min. & (e(S,x)=—0.6 &%2% S &)
st 0.8—(X,+Xg) <& ZDS5AT, FAHOLPEESTHLS UT, CORYIRL.
02-(X5 +X) <& BITIELPHIEY [~o <X Sorl8  [06<x,<12
— < —6<Xg <e+1.6=20.6<Xx; <1.
9;‘ ix‘gﬂ‘*)*g —e<xe<e+l2 | [06<% <06

- XB <¢ (BIZ, e({A,B},x)=e({C},x)=—0.6FNDT, (A B}E{CIO

—X <& min. & B e =—0.7

Xp+ Xg +Xe =2 st —& <X, <e+1.8 B (x,,%)=(0.7,0.7)
BBl e*=—0.6 —£<Xg<e+1.6 He—BEE5 D
IR : (4,205,%)=(0.8,0.6,0.6) Xp+Xg =1.4 (2c4,%5,%0)=(
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A7 FEMAFELRY,
o TEAEYTS.
: 1%, BISfE—D2D
BAE5Z58BTHS.
ATHEEDEER, 1=
[FaA7ISEFEND.

® IZ _(nucleolus)  (schmeidler,1969)
B S & B x=(x,...,x,) IC DT
&(S, %) =v(S)~ Y GE: 27T Y % 2V(S) KUTFHEIE
& M85 o3 LT IS hOFim) &>
D x(CXHLT, £EEEEN & FESeZER< 272 BDIRED
SZEARSVNIBICTND,

0, (X)26,(x)2...26,, ,(X)

[ 2BEEDFHe(N,x)=0 ()&
ZEADTE e(9,x)=0 (") v(ep

VAN - FitDEEREVRICE
2D0ED x, yICDNT BLTAE BOELE

\ 777 &2 INELY
Fxlatydioaggf’?t@@ ElE, URDERDIIZ igﬁﬁfﬁ@

19(x)>19(x)>...>49k 1(x)>€(x)>

9(y)>6 (y)>-~->9k l(y)>9 (y)>
PEFEUBNEBIECEND

ke fl,-,2" -2}, {

ERENG Mﬂ
ZINKDEZBHRE | o

- TLABLC L, b
BE5Z5
A7 -EATFRFEIEBEITLTLD
DIZHL, SrTL—lEIXERE]
ELLICLIR
® Yv L —{& (Shapley value) TFITEFRBLEESAL
RBIECXITDTIVA P—DOEMEEEEIC LIZER
TJUAP—D AT DOINDESRIEZEDIBINEEZD
TUAP—DN0BCECKDFIZICBES CTEISEEMEET
SEIREDIEINYL,2,...,i-1,i,.. . DEE,
BEBCNN2 T v—ngE = v({l,2,...,i-1,i})-v({1,2,...,i-1})
Ve IU—EEL nBEORIBNNUERTRCDEED, T
DOEMEDRIFE
TJL1v—inyvIU—1E oL .
KU, 124 S-{i} +Hi+N/SOIEFIOLBIZ(1S|-1)!(n-| S| )EY
I i HABEICBSMUTIRE S LAHHRM(|S]|-1)!(n-|S|)n!

-y SV sy s gy

ScN, S=i

O =(P, Py, Py)

WE Yy IU—BRODAEEBLIR—ORTHS LI ERERE
HE o BIENEDEASEREEHRIE URDEBD | s it ’

N4 R

TLAY— i ZBCRHE S E@ELIEE,
1R S-(i} DA N—M=S|-1
NIS OFLAY—#=n-|S|
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o YvIJL—fE

P8 - SNBSS :

N={A, B, C}

BT —

v(@)=0, v({A)=0, v({B})=0, v({CH=0, v({A,B})=0.8, v({B,C})=0.2, v({C,A})=0.4, v({A,B,CH)=2

I (N, v)

® §§E Ecd (stable set) Cor fi# (solution) , von Neumann-Morgens
Bl (B18) @ 3ATERT —A
—EEDNERE3ADZERTOITD. ZERBENEZDETEERS
v({1,2,3) = v({1,2}) = v({2,3) = v({3,1}) = 1
v({1}) = v({2}) = v({3}) = v(@) = 0
— P C)=¢

WEIZEIRBORELDE, BHOLVHLHHHEICNELD T ?

5 =) v(e) = v({A}) = v({B}) = v({C) =0
SRS RE v({A,B)) = (5+3)-7.2=0.8
DIRZ | A | B f C VUB.CY) = (3+2)-4.8 = 0.2
i v({C,A)}) = (2+5)-6.6 = 0.4
A<~B<~C| 00 08 1.2 v({A,B,C)) = (5+3+2)-8 = 2

A—C<—B| 00 1.6 04
B—A<~C| 08 00 1.2

BEILAY—DIrTL—fE

6 $,=48/6=0.8
B—C—A| 18 00 02 b =4.2/6=0.7
C—A—B| 04 16 00 b =3.0/6=05

S FL—fBIZ LB — DEES
|ceB—A| 18 20 00 (a1 )=(0.8,0.7,0.5)

&it 48 ‘ 42 ] 3.0

Bl RIE(L 2D BT — B4 x= (0.5, 0.5, 0)

#B, K={(0.5, 0.5, 0), (0.5, 0, 0.5), (0, 0.5, 0.5) } DLVFTHMNT
[BELXEBERICAL. £z, (04,0, 0.6) 2E(E (0.5, 0.5, 0) X ERE

» BEE A (stable set)
- BAOEEXDMAEEKNUTOMHEZR-TH KEREES
(1) NERRE M (internal stability)
x€K, yEK - x,y [FEWIKERERIZAL
(2) &R TE 4 (external stability)
KIZEBSHWIEDE S, KICETAKEL120ER D ICXESh

o BEES
Domx:={y | yeX,xdomy} : 8D x [CZESNDEDDES
Dom A = ngom x | EBADEDICZEINDEDDES
RNEZLZEME © KNDomK=g¢
HEZEM © KUDomK=A
ZEES © K=A—DomK EBEITES KCA

ITheorem
T—LI (N, v) DREEENTFZ1IDDES MO S-HD %
E+0&EHIL T—LNERBEMTHSIL.

ITheorem
’ F—L(N,v) DAT7C BLUREEE K NEITIEELSE
CCK

Confidential

o BES -
nADTUA VP — (N={1.2,...n}) [CEDEETASHDORENS
DIRATLEEZD.

NOBDES — B (coalition)
BSAIRE (winning coalition) W
dLiR#E (losing coalition) L

— (N.W) : 8ZE5—/\ (voting game)
L, MTFoMEERFD
(1) NeW, ¢€L
(2) SEWHDSST > TEW
(3) SeW— N—S<L

LRREIIHFIRE, ZROGBCLERE
BRIREESCRIEIIMFIRE
BRSO MES FRILIRI
Bl 1 3DDHE N={A,B,C} DES TERSN TN DES
EH21, BRJEL(0,10,1). BFYTHEETR
BSRUIRIE W= {{A, B, C}, {A, B}, {B, C}, {C, A}}
BALIREE L = {{A), (B}, {C}, 0}

£ N={1,2,3} O
B8 axanw
[FEDEEEI?
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o BRENEHBICINEMUE
[8] p.45~ NIE1~4 3E

® LD
Y9 TU— -+ Ya—E v DB (Shapley-Shubik index) (1954)
INITFDIEE (Banzhaf index)  (1965)
T4 =Y« )Ny D )LIEE (Deegan-Packel index) (1978)
fuas : ‘%T@&%ﬁb‘ﬁﬂz-&iﬁ&ﬁﬂﬂb‘cmécé,
2 5o / BoDREREEEET BT EICh > THEEEE
2B EDHRBREE (204 YD) R0
GomEE
o BRENTEH ——

« NIYDIBH GBxiBzigE0
B3 N={A,B,C}, BB E=(10,8,2), BRTEH20,,84 11 THEEMIL
BERUIRHEE W= {{A, B, C}, {A, B}, {C, A} }

ADEHZERDDIHE, (B, C} D2BRETDEDESZEEZD

[ Elait 0] ,A;/Eﬁ}g/zﬁfyd

s B | LAY Brms  (SWing)

iRt (C JA) BRI o s -
RS (B, C ) mas T ADEIBASH : 314
BOEHZKRDDIZE

BaLiRE @ ,B) sz

g (A ,B) mrizss s o
wims (C T B) moes 5> BB : 1/4
AR (A, C ,B) mriRsE

C #esiBaigst: B=(5.6,.6)=0/4.1/4./4)
ERBzIEE: B= (B, Bs.B:)=(3/5,1/5,1/5)—EE M1 D LS

o RENIEH
c YeTdl=-Ya—-Ev D88 (SSIEED

Bl)3EER N={A,B,C}, B E=(10,8,2), FHRTELL20,BF 11 TEEMIL

BsRULEHE W=1{{A, B, C}, {A, B}, (C, A} }

575 BHF—LOBO1D
Wnﬁ/w* IOV | s T iEE, BEE
4, B1C) DR HOFEHAL
RIEICBMT BIE =40
A, C, B),
(B, A, 0),
B, C, A), LTINS D ERERNZELL
(C, A, B) LIRELIZEED, EREBEDE
(C.B.A) TR EROHHE
ADSSIEH : 4/6=2/3
BMDSSIE © 1/6
COSSIEH - 1/6 0= (P 055 9c) = (2/3,1/6,1/6)
5 = BRI
S BEIREDSS, LAT
HiRiTHEBALIRIEIS
® ?ﬂ@b}b;ﬂ o TLESED.
X771~ B

. T

=AY« Ny DB (DPISED

BREBE MBNBSFIREW CBIEE, BENEHDEEZD
BNBHRECEBIRZEDZENIETCELETD

. . 1 1 S\ AR DA R
BEE  ODPIERIR 7i=— O — . ARLERELEEEO,
W™ |saims=i| S| 7 sr=Eog@nosls

1

{

B1)3E5% N={A,B,C}, S FE#=(10,8,2), AR E 20,811 TEFEHKIL

BSMIRHE W= {{A, B, C}, {A, B}, {C, A}}
BINBSFIIRHE W = {{AB}, {CA}}, |Wm| =2

o 1 & BEAICDVTOR: 1/2+1/2=1
?éii:gg e 1/23 @{&ﬁB(:cL\raﬁu: 12+ 0 =1/2

BECIZDLNTOF:

5> DPHEMCY = (7,760 7c) = (1/2,1/4,1/4)

0+1/2=1/2
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o BREDBHDEK

Bl 1 EH20MDFES, 4HEPEZES TR BF M THEUR,

©
Il COLEAEEDH (E

KRESNBOM?

40% 35% 15% 10% H&Ritt=
SSIEH
Bzig#k
DPig%k

— Bl BN I9ITEAEL, BEHKA(8,7,3,1) &t
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@ BE .
MTROBBRET —ACHITDSSIEH, Bzig¥, DPIBMIESTEL
(1) 3ADTUAVP— N={1,2,3} [CXDBERZERT —LAEEZ
ZIZL, JUAP—1[CI3IETENDD.

(2) 4DDHBEDZENZNGEREL (40, 30, 10,5) ZEHTLDE
RNT, 2BMUEDEBRTEEEET CENHERD.

(3) BUADKESADADIBLTHRD, ZOLEEL (30%, 25%,
15%, 5%) ThHd. KEMRIICHNT, BFHOBRRNEDET

() BENEROBBLERAEUEH T, WIHEEDWeD
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