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® ZAX/{)IT A

X458 (bargaining problem)
5T D <—1j573\0);:2\%@0:un§k€5:63

B & BREICE ZHDIL—)LEBRERDD
{51 /L,\AE@J[/JV
EFICELEVETD

I VTYTHOICR, M<EERUIZH, <USIE, ete...

B % | BBk Bk [EB]
Bk | (2,1) | (-1,-1)
HHEE ('19'1) ( ]-9 2)

— EEfEiEE Goint pure strategy)
(B5EK, B5BK) , (B3EK, iRiE) , (MRE, 7B , (MR, RE)

— EEEEEI8 (joint mixed strategy)

2+ 2+ 2+ 2,, =1
2=(2y15 2125 251> %) ,{ 1t 212 T 421 %22
2412125221322 20
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® T EEEISEEIROEES
X350 G=(a;,b,) (=1,2,...,m, j=1,2,...,n)
fEa oS

%é%@ﬁﬂig(u)b‘c‘:bﬂéﬁﬁﬁiéz C Ul ESDiERD M

z..=1

Z=(le’ZIZ’.”’Zmn) ’<121; ’ TJ;J?JijS_-le)
Z >O (l_ 7m9j:15°“an) %ﬁﬂﬁ%%ﬁ
feo CES) BISES - {z} (FE DT — LD
EIFAEERED
)\d)ﬁﬁﬁﬂ Epa MEEEDTIND)

B =SS am FtH 75— L0

A = ZZ i EHAEES

= (u(2),v(2) \ze z} aﬁﬁgz?ﬁo)

Bl BAZEDIL UV

>u
f:b




ST —AoEs [ eE e

Bk | (2,1) | (-1,-1)

® ZAXI{)Ij_ A Hﬂ&@ ('19'1) ( 1, 2)
7[/’1/ —V_A, BG)/HH'T%*U?% EA’ EB X)éFTﬁ;ﬁ#—A@%é
E,(2) =22, — 2, — 2y + 2 {EA<p,q) =2pq-p(—q)—(1-p)g+1-p)1-q)
E,(2)=2z,—2,— 2, +22,, Ey(p,q@) = pg—p(-q)—(1-p)g+2(1-p)l-q)
L o (E4, Ep) <
LHDEIFEEES (1, 2) (0.0, 0, 0, 1.0)
E, (1.2, 1.8) <— (0.2, 0, 0, 0.8)

(1.5, 1.5) <— (0.5, 0, 0, 0.5)

/(1.9, 1.1)<— (0.9, 0, 0, 0.1)
(2, ) (1.0, 0, 0, 0.0)

)EA

K EHAERES=MES:
4D DFEEFERS D,
ZIZ KB MIEE TRIRSNHEE




H =8 B %k | BBk e
w07 — DO ~ ot
B Tk (2,1) | (-1,-1)
® 2 ANXHT — I\ BeE | (-1,-1) | (1,2)
JUAV—A BOHEGYWAR Ey, Eg oy ginhr—rn@s
{EA(Z)=2Z11_Z12_Z21+Z22 {EA<p,q)=2pq—p(l—q)—(l—p>q+<1—p><1—q)
E,(2)=27,,— 21— 2 +22,, E;(p,q) = pg—p(l=g)—(1-p)g+2(1-p)1-q)
(E,, Ep) <
1, 2) 0.0, 0, 0, 1.0)
E, (1.2, 1.8) «<——— (0.2, 0, 0, 0.8)
A

IS — LD
I AREES
(MEIEESHLY) ;-

)EA

(1.5, 1.5) <— (0.5, 0, 0, 0.5)

1.9, 1.1)<— (0.9, 0, 0, 0.1)
2, H<— (1.0, 0, 0, 0.0)

BIZ (X, (1.5, 1.5)&FEHT S, FEmhT—
LR E I ((p,1-p),(q, 1-) FHELY

z,=1/2 N pg=1/2
2y =1/2 (I-p)1-

pq=1/2
=
{1—p—q+pq=1/2

q)=1/2

= p+qg=1/2
NZEim=9
D, qlE7ziy !
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: I |15
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;&\gy[ %8 | FG=BBOBATLREISI LS

)

N

T

= maximinf{&
KHEDFRYIz#EHor=,L e Y
CHHTE BRI ¢, =maxmin 3, > p,a;q,
=RISDEER ) n
¢, '= max min Z Z pb,q;
i=1 j=I

— WA EDILIUT

oy |- T—hEAL
/[ : ]T B 3% 5 D B S D
\

=
Rz [ K EX ]'%l:'J%o’C;FE,E (c,,c5)=(0,0)
*JERNT —LZEDOD (c;,c9)=(1/5,1/5)
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BEs .

AN\B Sp, Sp,
SA] ( 69 7) ( 09 9)
SBZ ( 99 O) ( 29 3)

1. (B RBARESZRMNTHELD
2. ST —LZEBNT —LDOBRERELT, KIFOEEQRZEZZALD




T@E jj A@E@ﬂ

@?lecﬁb@gi 7 l/’f’(’—l- C @/\Lﬂlb\ﬂﬁkt)\
LA P—0D&%S N={12,...n HHCE, ERBEDRERC

(e lErE)
RHDEER C=(Cyp Coyenny Cp) e WHARIIBDIRIIKE

FIROEEES S={x=(x; Xs..., X,,) }
SOiBIZINEHE
1. nR7cEuclidZCBEDERBEONES

2EBERclESICEEND
3. SICIE, ERBDIICDNT, x>c; B3dRzablEB1DED

® R HEREDEIVE
AR (N, S, c)
X DEEa S =(5;, Sgyerr, S,)

ZHREE (N, S, ¢) D\%i%ﬂ?‘c‘:% TECOTUAVP—DHNEITDSICET
clc— = s hE . -
IIE—20m s TRUHSNICCS, 20 s RiEDIL— L @RS,

X5 R F: (NS ¢)>s £ METHDIRBENLS
BRI (N, S, ¢) ICXT L, 245 s ZmSE DI —)U



RS ALEFICIE, B

w707 — LADER
RIS EREES N D FIG

© BN ZIELDMBIZINENE (part [ ) | ¢ &ULLORBARIS
N1 BASIRY NRIEFESELY
x MEBABES © xz=c (i=1,...,n)
F(N, S, ¢) DEER s MEASENDES, FIIBASENTHDENS

NEED  REAGEN
x DREAGEN © xpc (=1,...,n)
F(N, S, c) DZER s DRBEAGENOCE, FIEIBEASGENTHDIEND

N2 NL— REE (HESEME, 2R
ZHDEFER FN, S, ¢) = s [3/\U— FmBE CTRITNIEZS5R0)

INEE2 L g9/\U— @Mk
RHDEFER F(N, S, ¢) = s [388/\U — FRE TRIINIEZRSR0)
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}QDEH
T={seS | x=zc}

ol

ANB | sp, Sg, Sg, | Min | max
sp, |(8,4)](2,3)|(4,1)] 2 4
S, (6,2)((4,6)((4,2)| 4
min 2 3 - Xo—C NHEE1KY T+o
max 3 A NEEI2LY/INL—
Y2 1
&R Dmaximin® 4t
RFDEER ¢c=(4, 3)
L¥% 3T
2__
1+
0 | 2| | 4| | 6| | 8| x1)



® NaShX /{)@’-‘F

Nashtg £TLA¥—IZD0)
T, EESHLD
[T -e)=(mexn,-¢) < Signhnom

ieN

Nash S i

X8 (N, S, ¢) DNashXR Bz, Nashf8Z2HzmANICITDS Do s
(s, —¢)X---X(s, —c,)= max (x,—c,)X---X(x,—c,)

xeS.,x>c

or N(S,c)=argmax H(xl. —C;) ‘xe S,x Zc}

ieEN
J\
Nash#Z &1L, FlFDAIE
EMNSHIIEDT, TLA H#EbE 0 [2THLT
NV—EIZFISETIE—XREIR %ié:&bw;;é%
LTEEDHLEL.
(A D& A FE LB 2 HERR)
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O NaShX /{)%’-‘F

(s, —¢)X---X(s, —c )= max (x, —c¢)X--

xeS,x=c

I

AXB Sg, , .
sp, | (8,4) [(2,3)[(4,1)
(6,2) |(4,6)|(4,2)

S S

HEDec=014,3)¢E95
1 & AR Dmaximin

EE y=12x, 8V IE—RE R
ZHLTEZATHELD !
cNL— MR (K ESEMY) ZE- 8oL ?
HEL X
SBIT z;=y,-2, z257x,-3 ELTZEE,
*Nashf[XESETHM?

RERERDLEDBEDZERZTHED !

-X(x,—c,)
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O NaShX /{)%’-‘F

Bl : 2 (bargaining power)
(x,—¢) %(x,—¢,)", [a=0,6>0,a+b>0]

BNk | Bk BR[|
E'T’Bk ( 29 1) ('19'1)
H%FEI (']—9'1) ( 19 2)

ca>b DEE(TLANVY—AD ALK H M TELY)
Nash3S8: (u*.v*) = (2, 1)

ca<bDE(TLAVY—BDAMNKEHHELY)
Nash3SS8: (u*.v*) = (1, 2)

ca=b DEFRADRBHMNEFLLY)
Nash3 S8 : (w*,v*) = (3/2, 3/2)
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© RXBDEIGRDMIZINELE (part 1)
E—REN S OIRTT I

INEES I RIEDL

) mm =0 LB

NEZATEIT DEMOREZEZA TEARBRHICENSIEL)

HNEEA SRS

BIZIE, 2 NAZH[ERES)ICHNT, [RF5mEE S D y=x [CBE L TS5
[, V=)V F CRDIZBERICHRITD2 ADNBDFLN] ZmIZT
—fRICIS, HIFOJEES S DIEEDER u(S) = {n() | xS} [CXTL,

[m(S)=8 = F(S)=F(S)foralli,jl &®WIZT ~_

INZED | HRRENE

SRR (N, S,
F[n(S)] = n[F(S)]
T~

TLAY—DESEHE

RSN L L-ELTE, &2F
RIZBIFETLAV—DZITEASF
TINESOMITHITHIL,

AICLTEE DL

(B2
0) ICRT,

A 1=F,

Bz E

TLANV—DBESZHEZTL,
KSR EILLGNESE, £2TH
TLAY—DZITRAFIEMNREL

Bt




3077 = Hh0DOEsm
© RHDEFERDIWIC I NS NEE (part]ll)

A6 : FESERABEN DOIRTTIE CBOBE o i (T oy
=0 =] \ XRib , C) » €) 1-
xTtigLi EZSV) S,T0> iﬂ;f; s ‘;(3%“—(’ < BATHLRER s HEHBAEL

C S, = =

INEET | EIREBI D EDESMH
ZHE (N, S) DERE FICDUT, F(D=t & 9d. MCN#ZZZ, ¥ftmt
D N-M ANDFBEBEEL, MOTUA VP—TI2ZITDRSHEE (M, S) &EZ D.
COEE, BFEFICEXODTMDOITUAVP—DFEIL, (V,S) TEWM,S) TE

LY OLSVANAR o
BEUERLNE, T —
MR EAESICAINTE
Y2A HAMEFE->TLES !
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® NashZHERD—=!
NashDFEIE (1950)
2 N HEREDNash O HHR L, RODSDDNEZBIC I HE—DER
BASEM™ (L) , N\U—F&EMHE (B%2) , MEAEEDSDIRIIME (IN%E3) ,
XUMME (N%E4) , EERBEINRBENSDIRYIIME (NNEE6)
Roth DR (1977)
ERORSERBICHUNT, NashiSERITRODADDNEZHIC I HE—DEE
RBEASEM (D) ,
MEHEEDDSDIBRIIMY (NEE3) , XYMME (RNEE4) , EEBESHNBENSDIBRIIMYE (NNEE6)
FEDORSEABICHRUNT, ROIDDN%E
MBHEEDDSDIBRIIMYE (NEE3) , XYMME (RNEE4) , EEBESHNBENSDIBRIIM (NEE6)
Zrim/c 9 DI NashfZh, IESEER F(S) =c =0 D+,

LensbergDEIE (1985)
ESDRSERBICHINT, NashZHERISRDEDDNEZHIC I HE—DER
BASEY (%1, \U— &8 (1¥2) ,
MNESRIEED DRI (NEE3) , EZE (RNEEL) , EREEDEDEEHE (BED)




RSEEOEE R

377 — I\
M(S)=(M(S) ;,M(S),)

® R HDHEASRDMIC T NS /NNEE (partIV) M(S),: X #H4EIHSHATDTLA

AES ﬂElAE 5F3|_¢,_ “(’—z@*ﬂ%iﬂﬂ(ﬁaﬁﬁl}ﬂfﬁﬁﬁ)
2DDHAB (N, S, ¢), (N, T, ) ICRNT, BFMEANESS

——>TDS, HD M(T)=M(S); i=1,2) = F(D)=F(S) (=1,2)

A

CNHEGADIEE X2
*Nashf# (X DN ERZ mT-S7m L &LVt F

l

Kalai & Smorodinskyf#
X/QDEIJZSU)/\L/ FH‘L@E%E\C, RHEERCEIEN

. . == T LT_O)Iu Nashﬂ#fli?l/
Kalal&Smorodmskvd)EI;=(1975) LT — O DFAEA T > 1

EEDO2ARSERICHINVT, Kalai&Smorodinskyf#

[FRDEDDNEZwIZ I ME—DEE
BAGEY (WD , /\U— ~REY (1)
SN SOMMITYE (A% , WHFE (A1) , BAREME (L)



=] 4\
o IBREECRD
BlEE - JINIBIFIESS (#2EIF—]1(2004/8) p.32~)
SHHABRIMMBICEE ... A=5{EM, B=31BH, C=2&M
HEMEROES ... A+B=7.2(8M, B+C=4.8{8M, C+A=6.6{&M, A+B+C=8{&f

&

BIZIE, ATEBMIFENENRBICERT 5 (5E+3{E=28(%)
&Y, IRELTHRAMRZER (7.2(8) LEE30%KLN.
— 0.8BEAMR(IET DLV L !

HBHBEBREHEALEITLANY—DT IL—T =18
IREANMESNBZEICETHEONDERDEEZEZ DEE =415



BiEE 4\ 22 % 0] B2 3 FH (transformable utility)
© Bk K7 = RO —EETL A Y —
B BET—A THHEICEETE, ASBABELEL
T —1LDIL—)IU =0, ADEREBOFBMNELL
(1) JbAVP—=N={12,...n}
(2) NOERDBEMDESIIIEEDEE LAY —DETHE

(3) BEUEMANZEEL, IRIENTRIALNTEE =B HICEREHEE

(RIBALDEH BT —/\ (games with sidepayment) =

FEROIRE SICIZULVL, EHEEXTNSEDE v(S) H1ER
v - BEEMERESEN (characteristic function)

v(S) 1B S DEDIFEIE

v

(N, v) : 1R¥#ER24S — L (coalitional game)



o IRECED

BlEE - JINIBIFIESS (#2EIF—]1(2004/8) p.32~)
SEAGRBEICESE ... A=5{EM, B=3[M, C=2/EM &  cn
HEMEROESE ... A+B=7.21H, B+C=4.8/H, C+A=6.6{2H, A+B+C=8/H
TLAY—DES: N={A, B, C}
IR ae TR 2V = { @, {A}, {B}, {C}, {A,B}, {B,C}, {C,A}, {A,B,C} }
R v(e) = v({A}) = v({B}) =v({C}) =0
v(1A,B}) = (5+3)-7.2=0.8 vHVME NNiE B (supperadditive)
v({B,C}) = (3+2)—4.8 = 0.2 & BWMIESNT=p)EEED
v({C,A}) = (2+5)—6.6 = 0.4 B S, TIZDUWWTUL T AL
v({A,B,C}) = (5+3+2)—8 = 2 v(S) + v(T) = v(SUT)
e — < — )
VA ruBn= = 08705 M DLHZDO DRI, &2 3B
v(iBP+u(ICH=0 = 0.2=v(iB,C}) BT 58 RIABLE A A BN ER
CH+u({AN=0 = 0.4=0({C,A}) : LT A W oA
J AL RREN (NSRBI ELNSTE
v(fA,B)+0({C)=0.8 = 2=v({A,B,C)) NSO
v(IB,CH+u({AD=0.2 = 2=v({A,B,C)) Q> R

[0) &5, COH—LOUEEMEN. 20 BRIL, EHEMS



T — A

o IRIECHED
T - BiD (mputation)
IRIERT — A\ (N, v)
JLA1Vv—i DG x, RIBRITRILx=(x;, x5,..., X,)

XIROAEES R
R ={x =(X;,"",X,) le. SV(N)}
ieN
RIFABEEG DR x NS BIRICHITCOHDRERM | BT 4 Vv—DF| BT EH
(1) BEAGEM x =z v({}) — ITHTEGAREGEL L
(2) ZRSEE 3 x, =v(N) 2TLAT—DOHBNTHONSIE
| & NI, 2 TEAENRIEELEL
#M25 (preimputation)
AN 1 N . =P
ERERIETR-THEATHL ) SHRSEBEEBEIREAR R
Eaﬁj\ (imputation) %ﬁfg@ﬁgﬁﬁiﬁt/\ﬂ/— "H%@(:ED

BASEEEEAREEMEET-
I HEFENIRIL



T — A

o IRECHED &
BIRE @ JIWIBZERE | 2T —LA (N, v)

N=1{A, B, C}
(@)=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

FIBULIREDE © {AB,C} ZFODIEMEREHEDE : v({A,B,C)) =
(1) BASEM%E x, =v{D})
(2) @ESEME ) X, =v(N) EABES M EN?

ien EABERANEZDND?
BeDDBI: (x4, xp. x0) =(1, 0.5, 0.5)

(MMBEAEGEEFE-LTLS: x4, = V({A})=0, xB>U({B}) 0, x=v({C})=0
(2)&EREEEE®mE-LTWS: xtxgtx.=2 = 2=v({A,B,C})

BoD TI>ZSUWEI: (xy, x5 x0) =(0.6, 0.8, 0.4)
(MEAESEEZEHIZLTLS: x,=v(A)=0, x3=v({B})=0, x,=v({C})=0
() AREEBHEERE-SE0Y: xtaptx.=1.8 < 2=v({A,B,C})

BeD TIFS B (g, x5 x0) =(—0.3,1.2, 1.1)
(MHEAEEEZ G ST x,<v({A})=0, xB>v({B}) 0, xo=v({C})=0
(2)&AREHEZBLTWS: xtxpta=2 = 2=v({A,B,C})

Cth




® 377 (core)

BETDES <k -
J—L (Nv) —> {X= {x=(x;5 .00 %,) } = [ B OB ]

ES|BES
—_ I )1=E=
= XS RE

Kt

- EEﬁj\O)iﬁa x domsy
RESICHEVT, B x A EED vy Z2X AT DEld, RO25HMNKILT HE

(1) BhEH - ZX,- <v(S) 4 IR S (X x DENEE (effective set)

DFY, 1B SITEOT, B x

€S
(2) BERHE x>y, (VieS)  Fsonrrcemas !

IR S I:c‘:o’g, BE y X B9 HE 7 B OBET, HAIRE
x WEFHETDHEE, [ZEoTHERESNBE S,
R S [TEEH y Z#3EE 9 5 (block) | ZOIEEIC L TEERS
or n, Hfgshs.
(B2 y L3R4 S ISE>THE AT RE R
ELS FRENENESNES

a7




" IRESEM(EASEEOWE)
%;jgﬂ EEDRE S ISONTLUT
Zimf-9 B le. >p(S)

ies

@ 377 (core)
T—/IN(N,v) MBIDEBIDEE, BESIEUME®mICIBRDDES

D> x,2v(S), VSN £ETL AT —DEYS B

# B : Theorem
Clv)y=<qxe X
BN ERGIBE N — LD

< e
BIRE « OSINIBIBES | 18T — A (N, v)
N={A, B, C
0()=0, V(IAN=0, v({BH=0, v(ICH=0, v({A,BY)=0.8, v({B,CH=0.2, v({C.AN=0.4, v({A,B.C}H=2
<RESENE>

EEnoERhEBEEB-9 DT,
el - 9/ N A
V(IA,B}) = 0.8 (seLTESBSEEOHAERTAIEELL)

for S={A,B,C}, x, + x5 + x» = v({A,B,C}) =2
for S={A,B}, X4+ Xp

>
for S={B,C}, xgtxo. = v({B,C})=0.2
for S={C,A}, xotx, = v({CA}) =04
= Z —
for S={AJ, X =vlian=0 EALLEASENERTOT,
for S={B}, vy Zu(B)=0 - EAZCeST
for S={C}, X = v({CH =0

RIESIEM 2R/ IEDDBI: (x4, x5, x:) =(0.9, 0.7, 0.4)

x4txp=1.6=0.8 = v({A,B}), xptx-=1.1=0.2 = v({B,C}), x-tx,=1.3=0.4 =v({C,A})
RESEM A E/C SISV ECDDBI: (k. x5, x.) =(0.4, 0.3, 1.3)

x,+x5=0.7<0.8 = v({A,B}), xptx,=1.6=0.2=v({B,C}), x.+x,=1.7=0.4=v({C,A})




" IRESEM(EASEEOWE)
%@fjgﬂ EEDRE S ISONTUT
Zimf-9 B le. > p(S)

ies

® 377 (core)

Clv)= {xe X

D> x,2v(S), VS < N}
€S
FiEE « JSWNIBHER - IR — A (N, v)
N={A, B, C}
v(p)=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
<RESHEE>
for S={A,B,C}, x, + x5+ xo = 2 = v({A,B,C}) 2 S OB x (=
V()= X,

for S={A,B}, x4 + x5z > 0.8 = v({A,B}) o g
for S={B,C}, xg+x:-= 0.2 =v({B,C}) SRR

for S={C,A}, x,  +x,= 0.4=0v({C,A} A7 EIFWLDEHREICHLTEAR
for S={A}, x4 = 0=0v({A}) mEBZLRVESDERLEEAD
for S={B}, Xp > 0= v({B})

for S={C}, xo = 0=v({C})

IRIESIBIE /e TRADBL: (o xp x0) = (0.9, 0.7.0.4) L) WFNERHIEALY
x4txp=1.6=0.8 = v({A,B}), xztx-=1.1=0.2 = v({B,C}), x-tx,=1.3=0.4 =0v({C,A})

RESEY W/ S/EVEDDOBI: (xy. x5, x,) =(0.4, 0.3, 1.3)
x,+x5 =0.7<0.8 = v({A,B}), xztx-=1.6=0.2=0v({B,C}), x.+x,=1.7=0.4=v({C,A})

D(ABY) — Goytg)=0. 1T (D A% [0 MRHEARH (A, BRSO AEL)




% fj (EASEM)
A (&S EH)

RESEN
@ SANT—/1D3I)? C(v) :={xe X | D> xzvs), VSCN}
N=(1,2, 3)

v(®) = 0, v({1}) = v(i2)) = v(i3}) =
v({L, 2}) = a;, v({2, 3}) = a;, v({3, 1)) = a,, (212U, 0=q;=1,i=1,2,3)
v({1, 2, 3}) =1

T — DB x = (x,, x5, x5) EFTDE, x,=0(=1.2,3), x;+x,+x,=1
- BASEM 2HhEE%

SS1INOE=AR

. A (I-x,za;) |Theorem
RESEN Xotxs,=a, BAT—L(N, v) AT

l ETHIVLE+EEIE
v({1,2h)+v({2,3})+v({3,1})
<920({1,2,3)

(=) xx, Zu((1,2)) )
x2+x3 = U({27 3}>

) x;, +x,=v({3.1})
20+t = v({1,2)+0v((2,3)+v({3,1})
& 20({1,2,3) = v({1,2)+v({2,3)+v({3,1})

E=ARODRLEATOREEZ
XE9 5L, xEXIFRAZTTRYT
(EAGEE-2FaEEERT)

(I-x3=ay)

F)CITHE, ZAROEI1IELTLSD,
X tXo=as

—RRICIX AR EEEV({1,2,3)ITRET S



a ® Theorem
%jj o XA RKEWEFnAYT —L (N, v)DATIEZE

- IN3EB (additive) © v(SUT)=v(S)+v(T)
- JEARE B (inessential) © MEMN v ZED2IH T — L
- KB (essential) © F5THWMBE AT —LA

MTRDOBT —A (ZETEINEBY ICHRNT, v ZF2CESHL, I
ZaBDLD. 22, v(VN)=1, v(p)=0 &T .
(1) SATERT —LA ([4] p.25 513.2)
—TESDNEREIADDERTHDITD. DERIZENETDECEES.
v({1,2,3}) = v({1,2}) = v({2,3}) = v({3,1}) = 1 1
v({1}) = v(12}) = v({3}) = v(p) = 0
— 37 C(U) ()
2 3
(2) 3ANIESBHET —/A ([4] p.26 $13.3)
—TESDNEREIANDDERTHDITD. DERIZBENETDECEES.
2L, TUA P—1CIJIETENDD, EEDEBICIEITUA V—10%
HHOWME, BIS, LA V—2, 3CITTIIBENESAOEE. 1
v({1,2,3}) = v({1,2}) = v({1,3}) = 1
v({2,3}) = v({1}) = v({2}) = v({3}) = v(p) = 0

— 1) C(v)={(1,0,0)} 2,3 1EDREEH>THSE 9 3
IHE, INEEEIFITLED



T — A

(3) REAT—A ([4] p.26 513.4)
10005 %
- -

Ijl = = playerl % - 17:‘5:‘:_'), 107075
;@ 2755, 95075

®©

/

9005 09

%ﬁ‘l]{n?‘ player2 player

T mERYEL REENV-L | SEEoEsSBLAE
N={1,2,3,4} BHESIZEHL, 7

DEDHMT v Z51HE
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({3}) = v({4}) = v(p) = 0

— a7 Clv) ={x<EX |x1 +x3=150, x2+ x4 =50, x1+x4 =70,
x2+ x3 = 100}



T — A

®
playerl
(3) KEBAT—A B 5 [ #&
B p : playerl < players3
{xl +x3 =150 q : player2 & player4
EITBHE...

U

(x1=p — 1000
x2=q — 900

x2+ x4 =50 Z) ______________
x3=1150 — p

/L x4 =950 — q
x2 + x3 =100 @

player? > (xI+x4=100)
120 < p-q < 150
------------ {/\ 1000 = p = 1150
xl + x4=70 900 = q = 950

(x2 + x3=130)
Cv)={xeX |xI+x3=150, x2+x4 =50, x1 +x4 =70, x2+ x3 = 100 }




POEERE GREETEECE D)
T—1 (N, v) IZBNT, IPDIFREBRDIYE+DRM
(le. =V(N),
Fx e X’<§xi >1(S) (¢ # VS < N)
(P) jmin.z= Zlei (D) |max.0= Z}/SV(S)
N PESCN
S°t';xizv(5)’¢¢VSgN s.t..275=1(ieN)
e bSO
(P), (D)XIZEITAIRE THERE ¥ =0 (£ VS CN)

z* w* #Hb, ¥ =w*.

F1=, [z*=v(N) & a7 hIEZE]

Theorem

B I (N, 0) =BT, SERET LT BI- D DBE+ 5
CD | &%, M EED) Q%R EBAI Ly =R L

D ¥sv(S) Sw(N)

Pp£SCN




B a7 EERFELEY,
3@7 — /y Y Py
7S - 21X, BIZ=f2—D0

BEDz R ThD.
_ TFREEDEE, =
® {Z (nucleolus) (Schmeidler,1969) Fa7I2EBEND.
B S & BoD x=(x,,...,x,) [CDUNT
_ Gia7cid Y w2 v(S) KYFREFEIZomnE)
e(S.x)=v(8)- Y x 2

excess

B TR0 (Cxd LT IS MEDOREL 0D
B x [CXILT, £EEEN & BESeER< 27—2 BDIRIED T

DEEANZVBICTND,
[ 2BEE5DFHe(N,x)=0 (") EAREEM%)
6(x)=26,(x)=...2 (92,,_2(.76) EEEDARE e(p,x)=0 (.)v(p)=0) ]

N — REDBEAZVIBICH
200870 %, y (DT BLTVE, BHIZELS

25 L SEAINSUVAM
x [ Y X @a'::icl;ptaElJe—Ca55J <l e DUDCC t?izlf\x(xeﬂﬁ);%zé

0,(x)26,(x)2...26,_,(x)20,(x) =

| | oo AN
G (N26,(y)2...26,,(y)26,(y) 2
ZTNEDEZBNREDDEFE UISUERD
x{Z&hD

kel 2" —2) .-




s COERLY, TOXRHHA
=T — iz, EAFBoR/IMEE

_ IR ERWNEDMD

® 1=
12 S & BLD x ICDUVNTORE
e(S,x)=v(S)—- D x,

€S

Sheox, y, 2z, w, u, v,.. DRBWERENBICTMNDEBZITCARRED

rQI(X) > 32 (X) >...2 Qk_l(x) > Hk (X) > ... x FYSEIEFR LA (x A7)
| | AN x &y KYZEH
0(y)20,(y)2...26,,(y)26,(y) 2
] N\ y & z&kYZEH
0(2)=260,(2)>...20,_(z)=20,(z)="
JRA zIldw KYZER
6 (W)=6,(w)=>...26,_(W)=0, (W)=
| | /\ N
B (w)=0,w=...20, (W)= (u)>-.. ©FuFIEEH
| /\

6(v)260,(v)2..26,_,(V)26,(v)2--- uldv&UEEH



ERNEMEIZBITAIZDEE
EERFERBORE ] (MHp.360%5)

T — A

=N ki R S =

® 1=
Fig « JSNIBHER  IBET — A (N, v)

N={A B,Cl %

v(p)=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({A,B},x)=v({A,B}) —(x,+x5)=0.8 —(x,+xp) ) WA IKIZHEN

N e(\U,Af,x)=v({(C, —(xctx4)=0.4 —(xtxy = a—xgtaptxe) =
B (AL g=u(AY = —, S
e({B},x)=v({B}) —xp= —xp e(@,) = v(0) = 0

_e({Chx)=v({Ch) —x(= —x )

B\l e({A,B},x) e({B,C},x) e({C,Al,x) e({A},x) e({B},x) e({C},x)
x=(1,0.5,0.5) -0.7 -0.8 -1.1 -1.0 -05 -0.5
y=(1,1,0) -1.2 08 -06 -1.0 -1.0 0.0
z=(2,0,0) -1.2 0.2 -1.6 2.0 0.0 0.0
w=(0.3,04,1.3) 0.1 -1.5 -12 -03 04 -1.3

_0;(x) =05(x) =05(x) =60,(x) =05(x) =04x)
—0.5=—0.5=—-0.72—0.8=2—1.0=—1.1 ... —
EEADFHEE | 00=—06=—08=—1.0=—1.0=—12 ...y |*1F 2w IYZ=M

0.2= 0.0= 0.0=—12=—-1.6=—2.0 ...
- 01=—-0.3=2—04=—12=—-1.3=—1.5 ...

gN‘e%

yiXz wEYUZER
w T z KYZEH




T — A

® I—DRDTFT LrerurLms, 185

1B BLP= R KA @O HEE
2\ BLP= 2R @M HEE

KEE LTz xo [CEART
2R IFFEHMN SR

(I TR ->HK)

(e(1A,B},x)=v({A,B}) —(x,+xp)=0.8 —(x,+xp) 1-1°L. €A E5EMY
e({B,CHO)=v({B,CY) —(@+20=0.2 = (5530} 3 ro by =2 (=o(N))
e({C,A}Lx)=v({C,A}) —(xctxs)=0.4 —(xctxy) . < s

< e({A} x)=v({A}) —x,= —x, - LETRELNSHD
e({B},x)=v({Bj) —xp= —xp

_e(tCho=0(Ch —xc= —xc )

BRI mE/ME BRAFHER/ME(—EE2E H)
min. € min. &€ 1.4
st. 0.8—(x, +x3)<€ st. 0.8— (g S € /=bsr
02—(x,+x.)<E€ 02—(x, +%8)<e | 04—xp=<e¢
04—(x.+x,)<¢ 04—-&b+x,)<e | 02—-x<¢| TAKL
—x, Z€& —x, <€ —x, < €
—x, <€ —xz <€ —Xp S €
—x. <€ —0p<¢€ S i
X +x5+x.=2 X +x,+gg=2 \Xatxp=14)
iE{E: e*=—0.6 EEfE: e*=—0.7
@R : (x4,X5,%0,2)=(0.8,0.6,0.6,—0.6) ?ﬁﬁﬁ- X 4,%5,2)=(0.7,0.7,—0.7)
/:@EE%"CG’D@T,ﬁféﬁﬁu}#llﬁki/\é& @EE%TG’D@TIﬁ%ﬂ-l-ﬁLB#“IE( MWARBHE 1,20 H DR (B9 DREIL

0.6 = -0.6 = -0.6 = -0.8 = -1.0 = -1.0
e=-0.6x FHRXTRICZKALEET LHL
0.6=x,=12, 0.6=x,=1.0, x,=0.6
\BRIZ, x,, xp [FFREZEKRABY, x [FEFE

A

ZIZ&kBED

(¢ 45%0)=(0. 7,0.7,0.6)

20.6 = -0.6 =-0.7 = -0.7 = -0.9 = -1.1
{ e=-0. 74 B M A A LBIES 5
0.7=x,, 0.7=xp, x,+txz=1.4

\BRIZ, x,, xp 1$2(20.7(CEE

TR (ALRESEEZ 2
=9)EDT, ZOT—LDATIE
JEZET, CIFITIZEFENSD




N ox—TUAED{Z LRI HE—D
3@7 — A HESR%
) A7 TR 1B EICLTLNS
DIZxL, ¥ TL—lEIXTERE]
=HEIZLT-f2

® v UL —{& (Shapley value) TTITEENBEERDAEL
IRIEICXIT R T V—DEREEEEC UICHE
TJUAP—DIATOINDESIRIEZEDIBIEEZD
JUA V=D BCEICKDFHCICES TS I2ZEMEETD
T ESIREDIBYIN,2,...,i-1,i,.. .DEE,
EBICNHZ T A P—0E8E = v({1,2,...,i-1,i)-v(1,2,...,i-1})
Vv JUL—EEE nEOZIBINZBERTRECDEED, Jb1v—

DOEamM\EDEIFE TL =i ESOIMS SMELLE,
AT ERURE S EEE
JuLA1 vv—iDIvJL—B I\?/SODég}b'f"('J—liﬂ=n-léll
N (|S|—1)'(H—|S|)' 1 WwRICES : E 1S A H\. -D!(n- !/n!
b= 2 ((S)=v(S—{i) - i
SCN. S5i n! S-1 n-18|

@ :((Eiaaz"'"én)

-3 —(BE 4O D)3 = HE— (DR T NEL2AREEMNE
HIE - Vv TU—BIF4ADDREZBICIHE—DETHD D LT A — DB

fHE C uDMBIDARNBRSBAGEMEERIC UBiD ERD | pms. i
NHEL AN



T — A

v(iA}) —v(@)=0-0=0

o Vv JL—IBE

e

N=1A, B, C}

KUTEDREITLAV—DOEBE

v({A,B}) —v({A}) = 0.8-0.0=0.8

v({A,B,C}) — v({A,B}) =2.0-0.8=1.2

JSWIBISEE | IBEED — A (N, v)

v(p)=0, v({A})=0, v({B})=0, v({C})=0, v(1A,B})=0.8, v({B,C})=0.2, v({C,A})=0.4, v({A,B,C})=2

EHMEENIZIELFETOIE

| EBE
Al B

J

0—{A}l—{ABl—{ABC} | 00 08 12
0—{A}—>{A.C}—>{ACB} | 00 16 04
0—(B}—{B.A}(BAC} | 08 00 12
0—{B}—{B.C}]>{B,CA} | 1.8 00 02
0—{C}—{C.A}—>{C,AB} | 04 16 0.0
0—{C}—{C.B}—{CB.A} | 1.8 02 00

FEH(=vTL—IlE) 0.8 | 0.7 | 0.5

EILAVY—DIvTL—EL, &
IEHIDHERENEFEMELIZES
DEFEDIAFE (F13) 55

TLAVY—ADI Y TL—EIX
(0.0+0.0+0.8+1.8+0.4+1.8)/6=0.8
TLA4¥—B,CH R

YT U—EICKBEER
(x4,xp5,x)=(0.8,0.7,0.5)
AEEIYSMNBERY, v TL—
EXHE—TCHD

ZDFITIX, (FEF)NYTITL—IE
MATZIZEENDIN, O TL—ElE
B(CATICEENDEILELLLY




T — A

53
PlEE - JINIBISER  IBET —A (N, v)
N=1{A,B, C}
v(p)=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
BASEEM : x,=0, x53=0, x,=0
SHRSIBIE © x, + 2+ 172 Tsemasy }@%‘ } -
IRIESEM x, +x53 20.8, x5+ x, =0.2, xo+ x4 =0.4
[ZICKRDECD  (x4,x5x0)=(0.7,0.7,0.6)
Vv ITU—BICKDED © (x4,05%0)=(0.8,0.7,0.5) B22(=v({A,B,C) ) DIE=fAT

\/I

®©

A
Vv IU—BICLDEDDRNBZTEL, Xptx-=0.2
ZIC K DB DRNwELLE UKD a7
Xctx,=0.4
0.5 0.7
v
o7
$e
JP, 1Z, YvJU—EBENTLELD 0.8
B



BT — /)y RAEEX
- REESK
O<—<>9

O, EKI_E%/E]\ (Stable SEt) (von Neumann-Morgenstrenfi#) /x";\ %EE
P = OB D ICZBESNZV\BEDDES

(-
N
(-

ANE A0

E£8 = DD Z>2fc9 DBEcDDE
BN ESKEXHLZEESEE, RD1I2HDMDIIDE

1. NEFZLEM (internal stability) Vx,yeK —x,y [FBEUICZERRICZL)
2. NBEZEM (external stability) Vz€ X-K,JxEK, x [dy Z328C

R
i

Domx:={y | yEX, xdomy} : 8D x [CxccNDEDDES
Dom A := UDom x : ESADECDICSZic N DD DES
ABPLZEYE © KNDomK=og
NEZLZEE © KU DomK=A

TEES © K=A—DomKEZEIFEITES KCA Bon&EEX

ZEESK

Theorem [ S7c ]
F—L(N,v) DA7C BEIUVLREEES K NHEITIEELSIX

CCK




fj% o A fx%g%fé LCy&EXER)

o {in <SWS)  (EMEH)

€S
© TTEES x, >y, (Vie §) GEFSEH)
— d Ll
SANT=LW.V) - gscuanan o=an ¥ domsy
HAEAxZDNTRIFEH S={A,B} — x, + x5 =v({A,B})
A L LT S={B,C} — x5 + x¢ =v({B,C})
S={B,C} &L T LUy TR S={C,A} — x¢ + x4 =v({CA})
Yo B By (Al ¥EXELT Sz DRI GRIFZM)
XE>Ypy XCVE Xp<Zp, Xc<Z¢ S={A,B} — x,>v,, X5>Vg
.... : S={B,C} — Xp~YB» XcYc
S={A,B} #&LT HFiELixeT S={C,A} — x4>y 4, XY

A xEB M BB RICE LY

xEXET HzDBEE .. ' >\ L ERe4EsE

XA<Zy, Xg<Zp

BIEH A
S={C,A} ZFBLT  ofn > | )
A HEREN By DB g =0 @
X4ZYa XV B "' C GEZESE 23 Xptxo=v({B,C})
S=(B.C} &L T S=(A B! #&ELT Xotay N
X XBRT HzDMEE  xIZZEESNDyDEE =v({C,A}) XatXp
xB<ZB, xc<ZC xA>yA’ xB>yB Z U({A,B})
S=(C.Al D

{A,B} ©

> REESADOEREDEDx, yITEWISERERIZAN B GRS St \ C

— 2RII=ZATMDILETTERLIZHDS




BT — /)y SRR K, A

7 | O
© TTEES x=(1/2.1/2.0)

B : EFD3BAT — (N, v)

v(p)=v(A)=v(iB})=v({C})=0,
(A, BY)=v(iB,Ch=v(1C,AD=1,

x=(1/2,0,1/2)

X)AB NEUEELLHDIE, IE B -
=ArefEE. {B,C), {CA} HLREE
AR EfEE. {B,C}, {CA} LRIk x=(0.1/2.1/2)
TZEES

= hlfE K, (c) A
¥R K, =HA ERD3m

=ZhlfE K, =B TRFKRET

(F#RIZ0=c<0.5TEIK)
=hl#E Ky (c)=Rl%x
= RfE K. (o)=Rtk x=(c, xz, 1-c-xp)
- A\
x,=C (<0.5)



; T
fj@A A 5 10 13

7
B — 6 15
© BE C _ _ 17
21 kT
BATH DY —TClrE UsBHBMX]EIERD)
WEWNBICED, REDADNFTEDHTREEILAD
NI —RE = FEDEESS00M + FREERIRE100M/km

SN SFORESEEIBINEN? gﬁ?%
1
13

A

6
B
P2 LR

CERD, BICTE ® @ o If7rih

1
S oI B R, DT i
Yo IU—fEERSD, BICTE H

CEYv»TU—EDORNBZETE « LB X

7
JULAV—5%8& : N={A B, C /

HEPEREH o 1
7

VIMBIDEHI CRDNDEDNMERE KL

FSMERIE v BB L A \

o Otk W o~



T — A

© )88
SAIRRET—A (V,v) 82D
T A -
N={A, B, C}
5 1 R

v(@)=v(iA)=v(IBH=v(CH=0,
v({A,B}=0.8, v({B,C})=0.7, v({C,A})=0.4,
v({A,B,C})=1

vVDVBIDNERN CThDC EaERE L
PN EX

ZZ23Xs, MCTE

Vv I —EakD, MCntE

ZEV P TU—EDRBESTE « LEERE X

O LD~




R — I

o BET -
nADTUAVP— (N={1,2,....n) ICKDEBEETOSHDRENZEIN
BDIRATIhNEBZD.
NOEPHESS = 181 (coalition)
E5Fi8HE (winning coalition) W
BUL1EHE (losing coalition) L
— (N, W) 8227 —/\ (voting game)

22U, UTRDMHEEZERFD & BISHE SRS FISIE, TR (LI
(1) NeW, 9oL
(D) SEWHDSCT— TEW BRI A ST IR (LRI
(8) SeW—- N—S€eL BFIRIEDEMESITRILIRE

Bl : 3DDT N={A,B,C! DEEES CTHEASN CUL\DES
TEE21, BREFEE10,10,1). BFETEHEOR,
BSAIEEE W= {{A, B, C}, {A, B}, {B, C}, {C, A} } &5 N={1,2,3} ®

BAbIEE L = { {A}, {B}, {C}, o } T8 EEHEDR
TEDREEMN?




R — I

o BENEBHDBIZINEEE
[8] p.45~ NIB1~4 I8&E

o BENEH
S TFU—+ Y2 —E v (Shapley-Shubik index) (1954)
JN> D% (Banzhaf index)  (1965)
T4 =Y « )N\ D )LIBE (Deegan-Packel index) (1978)



BT — LADOFED1 DY v —

1Bz, BEEOXE

® ISENIE% DOFHBICERA LIZED.

Vv JUL— I —EvO1EE (SSIEED
B3I N={A,B,C}, ZFE£0=(10,8,2), ;5 =EEN20,8F £ 11 CTEZEMKIL

ESFIERES W={{A, B, C}, {A, B}, {C, A} }
BREE Eavb(pivot)

@A, BfO)

>
12BN BB
(A9 C’ B)?

(B9 A’ C)?
(B7 C7 A)9

=
)

”55'} (C, A, B), LTOIEF D ERERENZELL
(C, B, A) HRELEEED, BREEDE
7 oy k&7 B E R D B EHE

IZ:>~ BDSSIE © pp=1/6
C@SS?‘E%& : q)i: 1/6 0 =(0,.05.9.)=(2/3,1/6,1/6)




g%ziyi : STOREENER - RIERBLTNBES,

B5ORBREETEI D EICL> TERED

e 23T EDHRBREE (21 VD) £330
M2 w7 -

® Jfrz,—.u——jj}ezz HDEE

=
JINT DB (Bzig%D
BN3ET N={A,B,C}, ZHFEE=(10,8,2),-5=F£020,)8F 11 TEERRIL
BAIEEE W= {{A, B, C}, {A, B}, {C, A} }

ADBASSERDBN, 2MHESB OO TORNESEER S
AL iR ( 1) ’A ) Bt iz x'ﬁ'f‘/ﬁ‘ {B,C}, {B}, {C}, @
s (B A‘}ﬁé/ (swing)

AR (C A) Bl _
’ g
WS (B C A ) Bl > ADISH : 3/4

BOIEBH ZEKDDHS
gdtizig (0 B ) miizig
iz (A 4+ D) EFIRE Ei: s -
Bkt (C B) itz BOYEEL : 1/4
BRRE (A, C B ) mAlizi
4 (311 311
e — ’ ’ ==X === |=| =>=>»—=
=D Botem =B b fo= X 5pg (B d)

BEtAUZLALOEFRIELTLNVS



g@@“@ A B F IR HE SHVB/ R FI IR IE TH D LML,
2IS - SHDEEDEM T ESICHEFIRIEEZSE
NS &

o IRENIE:
T4 = « ]\w2)LigE (DPEED
REFE TBN\BFRIEEW")) CEIESE, ZENZFOEBSZD
BINBSFIREICEIREEDEZENHIETCTELETD

| . 1 = 151 B RIS HE (D2 RRFe
= | ODPIEHIS Vi=— D, —— _  DRLERELEEZO,
(W™ | sewmsil S| RREENSBNHDIS

f5) 3 N={A,B,C}, FE#=(10,8,2), B EEN20,BF 11 TEFEMIL
BsFUTEES W={{A, B, C}, {A, B}, {C, A} }
5 \ESFULREE W = {{A,B}, {C.A}}, |Wm| =2

{A,B} — (1/2, 1/2, 0) EEBIZDOLNTOR: 1/2+ 0 =1/2

{ A B C BUEAIZDLNTORM: 1/2+1/2=1
CA} — (12, 0,1/2) BECIZDNTOM: 0+1/2 =1/2

. 1 11\ (111
|:> DPI5#4: Y:(VA:VB»)/C)ZEX 1;5;5 =332

BEA LA EOERIELTLNS



ST — I

o IREDEBADE
Bl - EH200DFER, 4BHBEHES TER. BFYTHERTR.

COLEENERED N GE
SREN LGOI

40% 35% 15% 10% &Rt EE
SStg%
Bz #%
DP$&%k

— 5 ERAA19ITEAEL, EFEEAN(8,7,3,1) ElioT-.
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