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B0 — LhDEEEH 5% | &% | pe

ET’I* ( 29 1) ('15'1)
© 2AZHHT — I BE | (-1-1) | (1,2

TUAVP—A BOSEIR Er Ep s hyr—noma
E(2)=2z,, -z, 2y + 2y, {EA(p,qn:2pq—p(l—q)—(l—p)q+<1—p><1
Ey(z2)=2,—2, -2, +22, Ey(p,q) = pg—p(l=q)= (1= p)g+2(1- p)(
(E,, Ep) 4
RHDOERURES 1,2)<— (0.0, 0, 0, 1.0)
E, (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)
, //(2, I)<— (1.0, 0, 0, 0.0)
-1
2R,
TN smamsa-nme
, 4D DIEE IR D,
i ZICkBMIEE TRESINLMEE

BHT — LB

X/Q@EEIH\

/7 joRY)] *'J
\—‘\ ESL S

= max1m1n1‘§

BTHRILSNDFT

EHBTFHEYIMD1EL _ &y
THIFTEHRIDKE ¢ =maxmin} > pa,
= HOLLER o

— Bl EmANE 0)’)&/7
-\

RBOELE R DA

R

(& ) RIRoTRAR  (.c0-00)

BT —LEDPD (c),c)=(1/5,1/

ﬁ%ﬂ@f JANOD}: Eggﬁ Bk | B BATE

E'J?’}* ( 2’ 1) ('19'1)

© 2ARST — BB | (L-1) | (L,2)
TUAV—A BOYENBEL Eg sy hy—nose
E(2)=22,-2,-2,+2p {Eg(p,q) =2pq-p(l-q)-(1-p)g+(1-p)1
E (z)=2z,~2,—2, +22,, Ey(p,9) = pg—p(1-q)~(1=p)g+2(1-p)i
(Eq, Ep) z
(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)

BT —LO
ERAEES
(EGRSEL) 11/

| BIZIE, (1.5, 1L.5)EXBRT B, FiHhHh7
LR EHEE ((p,1-p),(q,1-q) FALY

L SE, 2“71/2 pq—l /2

1 2 2, =1/2 (1= p)i-g)=1/2

pq=1/2
1-p—q+pg=1/2

-1

=>p+q=1/2
ChEm=y
D, qlF7ELN !
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© QAT — I
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ANB Sp; Sp,
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SBZ ( 9’ 0) ( 29 3)
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o RHTBDER
« ZUALP—=D&ES N={1,2,...n}

TLAY—IZ c DEBERHN
HHEE, EXBDOREERE
K5 (cZATE)

RHDEER € =(Cp Coeny Co) — RBRRIBEDRIEKE
. TlaeeES S:{x:(;)cl7 xg,...,xn)}
SOTBIZINEME

1. nRITEuclidZCNERBOES
2 BERclFSICEFEND
3. SICIE, EBDiICDNT, xpc; 22maViEEE1DED

© HBDEIME

. 3xy5R9EE (N, S, ¢)
THDEIER S=(87, 83505 Sp)

SR (N, S, cz NEZBNEEE, ECOTUA V-1 I2 S

== 227\ =

RRE—D0Dm s MBEULSNLLESE, ZDRs P
. R F: (N, S, ¢c)—s BEQREEHDIRBERD
ZHRIE (N, S, ¢) ICXIL, HiEm s EXAMSEDIL—IL

BHT — LB

© HPALE

T={seES|xzc}

Bl [AsB Sp, Sg, Sg min | max
sa |(8,4)](2,3)[(4,1)] 2] 4

sg, |(6,2)](4,6)[(4,2)| 4
min 2 3 1 X9 —Cg NE1KY Te
max 3 A NEE2RYL—ixiE
X2 o1
& Z MmaximinZ 41
RBDEER c=(4, 3)
9% 3T g
€1
ot
1+
o 5 i1 & i

RIEAILRFIZIE, ST

|- VAL RN -
HITBIREI SN BRI

© DS EDBIZITNENE (part 1) | c LUZLOFBARITS
NE] D BEASEEY NAFEsHEN

x DMEASEN © x=c (=1,...,n)
F(N, S, ¢) DEiESR s MBASENDES, FRBASENTHIEL

REY | BEASEM
x REASEN ©  x2c (=1,...n)
F(N, S, ¢) DEfER s NREASENOES, FIFREASENTD

R N — REN (RESEE, MR8
LHEOFESR FN, S, ©) = s [3/ 5L — FRETETNIESE))

NEE2 1§/ — M@t
RBDEIER FN, S, ¢) = s [383/\L— FRE CTRIINEFZSE

@077 — LD

© NashXZ5 2
= Nashi& HILAv—(zo
T, BEANLD
[T —e)=(q—e)xex(r,—¢) < imore
ieN
» NashZ 5 fiR
TR (N, S, ¢) DNashZZFf2lF, NashiEBZRAICTD S DR s
(s =) xex(s, —¢,) = max (x —¢)x--x(x, =¢,)

or N(S,c)=arg max{H (x;—¢;)

ieN

XGS,XZC}

NashX##R (&, FIFORIE
EASRIBOT, LA I
VBHEEE RER | T aareinmag
Lt EhoAL.
(HADBAMIEEE )
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® NashZZ5 2

(s=¢)xox(s, —¢,) = max (x; —¢)x---x(x, =¢,)
XeS, x=c

ANB | s S, SBa
sp, | (8,4) 1(2,3)[(4,1)] %2
(6,2) (4,6)](4,2)

AE#ERc=4,3&9d
1 & <Z Mmaximin

JEE y 120, E VD IEE—REH
EHELTEZTHELD !
cSU—MRE (XRE B £ HS 1 ?
CEEQcX?
IBIT 27y -2, z7xy-3 ELT2EE,
*Nashf(FESEITHM?
RFEREROIEDBEDRIEREHZS !

BHT — LB

© RFSDEIERDIBITI NENE (partll)
%3 - FIBDE—RERD SO
NEEAET DRMIOREEZEZ TEARBHICENDSRN)
IN%E4  XTRNE
BIZIL, 2 AZZTHRIRE(S)ICRNT, [ZE88IE S 1 y=x [CBS L CTXIH
&, )W—IUF[CRBDHBRICHITD2 ADRBOFELI] EBEZT
—MRICIE, FIRTEEES S DIERDER n(S) = {n@) | xS} [CXTL,
[m(S)=S = F(S= Fi(S) for all i, jl &EREY
NEES CEP M (BRI TLAY—DBESEHEXTE,

Zxukpas, — TBEEAEIELENEE, £2TO
X/iﬁé (N, S, 0) L_ZTD(/\—C, 7’[/;‘\"—0)§H'H;63FIH%75§EJC
Frn(8)] = n[F(9)] xg

TLAv—DBEEE B AL, 142 1
SEBEENEILLIZELTH, B -
BIZBFETL Y —DRFEEF
BHABEORTHIML, BIZE
ZIZLTHEDBEL

BDT — LD

® Nash3Z5#2
Bl : 2350 (bargaining power)
(x,—¢) x(x,—¢,)", [a20,6>0,a+b>0]

B & | BEk BRE
ET’I* ( 29 1) ('1"1)
HRE ('1"1) ( 1’ 2) \

X2 C2

ca>b OB (TLAY—ADHNIEHANEHE) S
NashZZ S : (u*,0*) = (2, 1)

~a<b DB (FLAY—BOAIZHAHHLY) (/
Nash3Zi##2: (u*,v*)=(1, 2)

ca=b DEMADKFHMNELL) 0) =
NashZ ##2: (u*,v*) = (3/2, 3/2)

o

@077 — LD

© HDZIERDIBIZI NELZE (partllD)
R¥6 © MEFERHBEN SO 4

RiBDIJ/E (S, ¢) Hd (T, ¢) I

TSI (N, S, 0) &g s [CHRNT, L2 CLREES s (T DDA

TCS,FSYeT = FIS)E F(T)
PRET  ZEREEDEDEEN
ZHAERE (N, S) DR FIZDWNT, F(D=t EFd. MCNZEZEZ, %
D N-M AORBEBEL, MOTUAV—IEITDISEE (M, S) &
COEE, BFICE>TMDOTILAV—DREIE, V,S) TE M,

DS,
BEMEFIANE TL1v—
MELGEMIERICHINTR
X2 BARESTLES !
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© NashXZHEED—=M
NashDFEE  (1950)

2 NS DNash3THERS, ROSDDRNEEHBIT I ME— DR
BASEE (R¥1D) , NU— =@ (R¥2) , ASABEDNSDIRIIME (RNE3) ,
XIFRME (R¥4) , EREERABRDODIRIM (1%6)

RothDTEER (1977)

ERDRSIBEICHNT, NashZBHRIIRDIDDNELHIZ I HE—
REASEM (R#FD) ,

MBAEENSOIRIIM (RN%E3) , xifiE (R¥4) , EESEBREBZENSOIRIINME (

ERORZSEEICRINT, RO3IDDNEE
FSREED SOOI (R%E3) , XIFE (R¥4) , ERIBRABRDL SO (

ZiBIZ 9 DIENashiFh, FEERERE F(S) =c=0 DH.

LensbergDTFEIE (1985)
ERDISHIBICHUNT, NashZTHBRITRD5DDAEEBZ I MHE—
BASEY (RED , \U— =B (1N%2) ,
MBAEENSOIRIIM (RNE3) , ERM (R¥5) , DREHDEDESH (¥

BHT — LB

OF 2 Jalilipa)

BURE © JINIBIZIRER (832237 —1(2004/8) p.32~)
STHASRIBEICERE ... A=5fEF. B=3{M, C=2{EM
HEIERORE ... A+B=7.2/8M, B+C=488M, C+A=6.6{M, A+B+C=8EF

AT

P
FIZIE, AtEBHIXFNEFNHBICERT S (GE+3E=8F)

FYU, RIELTHEEHRERER (7.2(0) LIzE5H %L
— 0.8BAD{RETHENSIZL!

BHERERALETILAY—DT L—T =ik
REMNMELNDZLIZE S THELNIERDEEZ 5 Z 55 =14

50 =24
#7075 — HDIR5R
RISRERADETE -
© SEBDEBADBIZINELE (partlV) | we, samssicoi(
J\tES | AT T —iDFG LR (BARELR)
2DDIHEE (N, S, ¢), (N, T, ¢) ICBNT, BRFIMEAEE
5 T2 8, DD M(T)=M(S); i=1,2) = F(D)=F(S) (i=1,2)

NG~ DHEH X9 \
-NashfRIF A #8E IS EWNSHLH Y

Kalai & Smorodinskyfi#
RSO/ L — FRERES S, HEEREERN
RMS)EERBSBIREDRXREHERETDIL—IL
Kalai&Smorodinsky D FE ¥8(1975)
ERD2ATHIBICHNT, Kalai&SmorodinskyfF
[ERDEDDNEETGIC I Me— DR
BAGEYE (%1 , NU—bm@Ed (1%2) ,
FSAIREN SDIRIIME (N¥E3) , xufftE (D% , BARBE (NS

KB EEASMSTIZHER
L1=0IZ, Nashf@TlETL
AV —20FFAEL !

@077 — LD

o I2IESRD E2IE W] B %h A (transformable utility)
RECED D = RIBO—EETLA Y —
B RIBT—A THHEICEETE, ABAEELEE

5 —ADI—Ib =D, ADBELBOFEHZLL

(1) LA V—N={12,...n}

(2) NOEBDOENESIFIRETRE

(3) FETBEMANEFEL, RENTRIANTAE
(BUALDEH B4 — /1 (games with sidepayment) J

TLAY—ORTHIE
ZEHICERIERRE

FEDIBE S ICENL, EREENIMEE DRI v(S) HFE
v SHERSE (characteristic function)
v(S) 1B S DEDIRER

b

(N, v) : 12#R4—L (coalitional game)
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o IRECHED

BURE © JINIBIBIEER (43237 —1(2004/8) p.32~)
SEHBRIGEICES ... A=5(EM, B=3(EM, C=2/8M
HEMERORE ... A+B=7.2(8M, B+C=4 88, C+A=6.6{EM, A+B+C=s{EM

FLAY—D&ESE: N={A B, C

ERAIRERIRE: 2V = { ¢, {A}, (B}, {C}, {A,B}, {B,C}, {C,A}, {A,B,C} }

R v(e) = v({A) = v({B) =v({C}) =0
V(iA,BY) = (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 D B9 (supperadditive)

© BWNZHGNT=0)BIEED

B S, TITOWTUUTASRKAL
v(S) +v(T) = v(SUT)

p(AN(BY=0 2 0.87u((ABY BRDLHLO DRI, &2 FUEI=HT

v(BPFu(iCh=0 = 0.2=v({B,CH W H&Y £IFIL-A A BN ER

v({Ch+u({Ah=0 = 0.4=v({C,A}) BRZ NSERSAEL) ENSTE
U(EA’B?W(&?:O'S - 2=”‘§2’B’8}§ %T:ﬁ\B%#?‘ﬂli;L\
v({B,CH+v({Ah)=0.2 = 2=v({A,B,C} o 4 2 -
M(C AN (B=04 = 2=0(AB.CH PR IEEST o0 ERS

[ £oT, CO5—LDuRBMER. EADIEREL, BHEMS

BHT — LB

OF 2 Jalilipa)
Bl . JIWNIBIBEE  IBIET — A (N, v)
N={A B, C
0()=0, v(IAD=0, v(IB=0, v({C})=0, v({A,B)=0.8, v({B,C))=0.2, v(iC,AD=0.4, v({A,B,C}=2

EIRUEIZEDH © (AB,C ZOREMEIBOME : v(AB,C)H) =2
(1) BABEE x, =o(i)
(2) 2k&EE D% =v(N)

ieN

cEABERDMNEN?
EABERANEZLNDS ?

BB (x4, x5, x0) =(1,0.5.0.5)
(MWEAESEEEHBLTVS: x,=v({A)=0, xz=v({B})=0, xo=v({C})
(2)&AREEEEH LTV xtaptx.=2 = 2=0v({A,B,C})

BEDTIAIRUMEY: (xy, 25, x0) =(0.6, 0.8, 0.4)
(MEASEMEERBZLTLS: x,=v({A)=0, xz=v({B})=0, xc=v({C})
(2) ERARBEUEH-IHL: xytapta.=1.8 < 2=v({A,B,C)

BEDTI37R0MBI: (xy, 2p. x0) =(—0.3,1.2,1.1)
(DWEASEHEEEZIEL: 1, <v({AN=0, x5=v({B})=0, xo=v({C})
(2) AR EEHEBLTNS: xtxpta.=2 = 2=0({A,B,C)

BDT — LD

o IRIEECED
% B2 (imputation)
RIET — A (N, v)
Tl VP—i DB x, ABRDOBILx=(x;, xy,..., X,,)
FIRJEEES R

R:{X =(x,"",X,)

in < v(N)}

FIRTUBEES DR x DTSBIHICHDITODERM | RTL 4 v—DFIELE
(1) BAGEM x = o{i) ITENTERFARELEULE

(2) 2BEME Zx,:v(N)ﬁ 2L AV —OBhTELNAIE
i W) IE, 2TERHSNRIEEDEL

#E@2453 (preimputation)
EREGEEEE-TRF/ININL

EE% (imputation)

BAAGEEELAAREEEMN
FHRERIL

1) ERGEMERICIMNENRT IV
[FRIBTRERE T/ — FREICE
Thsd

B0 — LD
® 27 (core)

BErOES =i pIV
e |2 (P

= RBHEE

- BADOXE # domg y
IBHE S (SHVT, B x RS y ERAT BEIL, RO2EHHHILS
(1) BREE - D% <v(S) — B S X x DEMNEA (effective set)

; s . DFY, 12 SI2E0T, B
(@) BERH - x>y, (VieS)  FsopprrcEmae:

REE SI2EDT, BS y EXREET HES
x AEETDHEE,
TZ#E S (LB2% y Z1EFET S (block) |

RBOBET, HHRE
&L THRESN BB (L,
ZTOREICEH>TERS

or ., BiREns.
ME25 y 13RS ([C&o TR aTRel iR

= HERENBNEADES

[a7 ]
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. AEeEE s
B9 — N\DER BEORS S oL AT
E=H-TERS Zx,. >(S)

ieS

@ O7P (core)
T — I (N, v) DMBINENDEE, BESEUERILEIEDDES
2 :Theorem
Cv)= {X eX | Y x2v{s), VSc N} BEILAT—DEYSBH,
fes ARG — LD
A EMEN LSS

Bl - JSNIBIBEES | BT —A (N, v
N={AB,C
v(@)=0, v({A}=0, v(EBY=0, v({C}=0, v({A, B)=0.8, v({B,C)=0.2, v({C,A}=0.4, v({A,B,C})=2

<{EHESEN> P -
for S=A,B.C}, x, + x5 + x¢ = v({AB,C) = 2} TN S HEBEERT 0T,
for S={A,B}, xptxg Zv({AB) =08 (seLTEEANESOHBETREL
for S={B,C}, xp+xc. = v({B,C})=0.2
for S={C,A},  xc+x, = v({CA)=0.4

v

for S2A), T =uan=0 RALSEALBIEHLTOT,
for S={B}, Xp Zv({B)=0 T
for S={C}, Xc = v({CH =0

IRIESIEM AR IBDDE: (x4, x5 x:)=(0.9, 0.7, 0.4)

X+ =1.620.8= v({A,BY), xptxo=1.120.2 = v({B,C})), xctx, =1.320.4 = v({C,A})
RESEMEHICSIEVEDDBI: (x,, xp. x0) =(0.4, 0.3, 1.3)

x4t =0.7<0.8 = v({A,B}), xptx=1.620.2 = v({B,C}), xctx, =1.7=0.4 = v({C,A})

%05 — DR @reme

. RmAEE
@3ANT =AM x, > u(S), VS N
N=(1,2,3) s
v(e) = 0, v({1}) = v({2}) = v({3}) = 0,
v({1, 2)) = as v({2, 3D =a;, v({3, 1}) =a,, (EIEL, 0=q¢;=1,i=1,2,3)
v({1,2,3) =1

T—=DLDBD x = (x), %5 8) EFTDE, 1, 20(=1.2.3), xtxtr.=1
TEAREE  2HAEE

—

Cv)= {x eX

BSIOE=fA

A (I-x,za;) |Theorem
RaEY XK= a;

BAT—L(N, v)DIATH
ETHVDETSEHE
v({L,2)+u({2,3)+v({3,1})

=2v({1,2,3})

EZARO#RENBOREEE
XETBE xEXIFRA,ERT
(BAASEE- 2ARGEEEHT)

E)CITIR, ZAROESIELTNSA,
—RICIT 2R EEV(1.2,3)ISRET D

592 RESENE EAaE
AR ANDL: = | ERORHE S o
EBITES D x, 2 v(S)

ieS

® 3O (core

C(v) :={x eX

> x,=v(S), VS < N}
ieS
BlRE - JINIBIBEE - IRIEV —L (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
<IBEAmME>
for S={A,B,C}, x4 + x5+ xc = v({A,B,C)) = 2 WS- x 12 S DES x 12

for SSAB},  x,+xs = v({AB) =08 4 s
for S={B,C}, xgt+xe = v({B,C})=0.2 CERRC RS
for S={C,A}, xe+x, = v({CA) =04 AT EITVWHERREICHLTER
for S={A}, £ = v({Ah) =0 HEHRGVEBRIOEELERD
for S={B}, Xp = v({B) =0
for S={(C}, % Zu(Ch=0

BSEEEMERE TRADHL: (. x5 x) =(09.0.7.0.4) E) WFhtFH

x,txp=1.6=0.8 = v({A,B}), xptx=1.1=0.2=0v({B,C}), xct+x,=1.3=0.4=v({C,A})
RESIEM A SEVED DB (v, x5 1) = (0.4, 0.3, 1.3)
x4t =0.7<0.8 = v({A,B}), xptxc=1.6=0.2 = v({B,C}), xc+x,=1.7=0.4 = v({C,A})

) v(fABY) — () =01 il (+) i % RUEAEH (A BRI

B ff — DB DRI A Y — (Y, 1) DAL

- M0 (additive) © V(S UT) =w(S)+w(T)
+JEARE R (inessential) © MEM v ZHFOHBHT —L
® Eigsg « AHE M (essential) © FITHEWMENST —L
MTRDOET — A (ZETENES) [CHNT, vEZETESHL,
ZRDIILD. 2L, v(V)=1, v(e)=0 &F B.
(1) 3BATEFT —A ([4] p.25 53.2)
—EENETEIADDERTHITD. SERIBENEEDE TEES
o({1,2,3) = ({1,2) = v(i2,3) = v(i3,1) = 1 !
v({1}) = v({2}) = v({3}) = v(p) = 0 a
— J7Cuv)=¢

(2) 3AEBHET—A ([4] p.26 513.3) v /
—EBOESEIADSERATHIT S, SHRSENESOL THES
EREL, TUAP—1CIHESENHDD, EEOEEICETLP—1
HONE, BIB, TLAv—2 SEHTRESOESRTME

v({1,2,3) = v({L2) = v({1,3) = 1 ¥
v({2,3) = v({1}) = v({2}) = v(3) = v(®) =0

— O Cw) =1{(1,0,0)} 2,311 LD RIED o TS

oL 1nemERTLES | 2/
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® )88 .

(3 gﬁ%)\'f I ([4] p.26 $113.4)
100075 ° %
playerl % <
‘ 90’75 9 g %2 —pla)eM

FEYT=Ly REBLV LD | smmEosnst ik

_ BBESIFHL, £

N={1,2,3,4} DEDHT v E5E
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(i1}) = v({2}) = v(i3}) = v(i4}) = v(e) =

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

145, 10707
255, 9505

BHT — LB

o IPOEERMHE (FHstBEICED
T—I(N,v) [CBNT, DPHIERERDUNB+DERE
le =v(N),
XS 2 us) (p2vS )
@P) min.zzzv:xi D) |max.o= ZVSV(S)

ie oS

s.t;x,m(S), p=VSCN . Z}/S—IN(IEN)
ieS

(P). (DPtISRAT AR TR 20 (g2 v

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

Theorem
B L (N, 0) [2850C, BT BEET B OBE+S
£ | g#id, WABED)OHOERLT B Lyl<3iL
D ysv(S) < v(N)

P#SCN

Confidential

BDT — LD

© BE !
playerl
. N
(3) BREAT—A X; 2l
x1 +x3=150 X X4 p : playerl & player3
{x2 +xd=50 ) T x; q : player2 & playerd
&
xI=p
playerd x2=q
x3 =115
/L x4 = 950!
layer2 BN x2 + x3 =100 @
player: N

NN (al +x4=100)
120 = p-qg = 150

--------- &\ 1000 = p = 1150
x1 + x4=70 900= q =

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

A7 [FEMAFELRY,
TEAEYTS.

1%, BISfE—DD
BAE5Z58BTHS.

ATHEEDEER, =
[FAT7ISEFEND.

@077 — LD

® IZ_(nucleolus)  (schmeidler,1969)
BIE S & 8D x=(xp..,x,) [CDNT
@(S X) — V(S) Z'x [51:37'5[&2)5, >v(S) KYREIE

B MBox LT i2is D‘?%DTEJ ENS
BoxICXiLT, £8&8 So&ahRr< 2n—2 BDIRED
DEEARZNIBICTNDS,

0,(X)260,(x)>...26,, ,(X)

[E: 28K E5DFHe(N,x)=0 ()&
EEEDTH e(9,x)=0 (")v(e

AN — TBEDEEREVEICL
2DDBED x, y [CDNT LTS BYBLS

fx 3y &0 ﬁeﬂgflﬁéj ElL, URDEDIIDTE LobTR@mANSL A

acceptab FELLN(ZBM) EEXD
9(x)>9 (x)>...>49A l(x)>€ (xX)>--
Tkef,-2 -2, |l ..
9(Y)>9(y)>-~->9k-1(Y)>9 (y)>[__

ZNED EBBRBERANEE UEVEREAET ED BXTH
ok

2013/12/6
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BHT —LhDER

o=
BIES & D x ICDNTORE
e(S,X) =v($)- D x,

ieS

ZEDOx,y, 2, .. DRBERZVBICTNNDEFZ LT ABZREL

G(x)20,(x)2...26,_,(x)26,(x) -+ x LURBHGEDFEL (xhYD)
x Ty FUREHN
0(y)26,(y)2...26,,(y)20,(y) 2+
Il A ¥ [F zEY BB

6(2)260,(2)>2...26, ,(2)26,(z) >

A zlFw LYREH

W) 2 0,(W)2...2 0, (W)= 0,(W) =
I Il N
O)>0,u)>...20, (0)20,u)z.. ©EuIIREH

I 7AN
O6(v)20,(v)2...260, (V) 26,(v)2- uldvrUREH

BHT — LB

© {ZDRDOTT remyELes, 255

e({A,B},x)=v({A,B)) —(x,+xp)=0.8 —(xstxp) | =120, £ASEE

e({B,C},x)=v({B,C}) —(xpt+x0)=0.2 —(xp+xc) xtxptx =2 (=v(N))

e({C,ALx)=v({C,A}) —(x(+x)=0.4 —(x+x,) g s

(AL DA = — LT BEADD

(B} )=0({B)) - =~ 3 HBIDLIHITAERI

€((C}0)=u({C}) — xc= ~ x¢ [5,387] — —e=xy= +1.6

RATABI BARATHBNM e W Lr o B

e
s.t. 0.8—(x,+x,)<¢& s. 06<r. <12

02-(xz+x.)<¢ AT

0.6=x;=1.0
_ <g B
04-(xc+x,)<e 0.6=x.=0.6 (—x=0.6)

1[8 H LP= AR EHHEE
2[8 B LP= B2m AT A e =

b B8y
0.2—(x, &) < &
0.4-@&b+x,)<z

-x,<¢ —x, <& F2LPREEe*=—0.7 AT
—x;<¢& —Xzs& 0.7=x,=1.1
—x. <& T = 0.7=x;=0.9
X, X, +x.=2 XXy gg=2

BB c*=—0.6 B c*=—0.7 w-EAOLE

R - (4,05%0=(0.8,0.6,0.6) B (x4,05)=(0.7,0.7) (eaxpc)=(0.7,0.7,0.6)

Tihter=—0.61— BT HIRME S ZBR< | FiFpter=—0.7I2— BT B2 S £RM<
e({A,B}x)=e({C},x)=—0.6 £, B, e({Ahx)=e((B},x)=—0.7 &), 9,0=—0.9, B,0)=—1.1
6,(x) (=0;(x)=—0.6) HEEEL, 05(x) (=0,(x)=—0.7) BEEEL, FHETATHT, 43712
RIEABIECDRERS (- x=0.6) | BHAIEBIORER (o 1,50,70.7)  BHI_ENERTES

HMIDEE,

BRSEMEICS T A0
3R AE ORE ) (EHp.3602)

BDT — LD

o=
BlRE - JINIBIBEES  IRIEV —L (N, 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,C})=2)
e({A,B}x)=v({A,B}) —(x,+xp)=0.8 —(x,+xp)
e({B,C},x)=v({B,C}) —(xp+x)=0.2 —(xg+xc)
R e({C,A},x)=v({C,A}) —(xctx,)=0.4 —(xctxy)
e | A D=AY = — x,
e({B}x)=v({B}) — xp=— xp
e({CHx)=v({C}) = x= = x¢
AimNELD (1,0505)  (1,1,0)  (2,0,0) (0.3,0.4,1.3)

e{ABlx) -07 12 | =12 0.1 ZFEADFHEREVEICERS
0,(x) = 65(x) =05(x) =0,(x) =05(x) =0x)

e(lB,Clx) -08 -08 02 15 —05=-05=—-0.7=—0.8=—1.0=—1.1
e({C A} x) -1.1 -0.6 -1.6 -12 0=—0.6=—0.8=—1.0=—1.0=—1.2

— 02 0 = 0 =Z—-12=-1.6=-20
e({A},x) -1.0  -1.0 20 -0.3 0.1=-0.3=—04=—12=—1.3=2—15
e({B},x) -05  -1.0 0 -0.4 (1,05,0.5) 12(1, 1, 0) LY BRI

(1, 1,0) (2,0, 0) LYREH

e({C},x) -0.5 0 0 -1.3 (0.3,0.4,1.3) [£(2, 0, 0) KYREM &

LY R Ir—TUAEBZ LR, H—D
W0 — LR #E32S
A7 HZATR@BIELEITL TS
DIZHL, I TL—lEIXTERE)
EHEILI-R

® Yv L —{& (Shapley value) TFIZAENBLRESLL
RBIECXITDTIVA P—DOEMEEEEIC LIZER
TJUAP—D AT DOINDESRIEZEDIBINEEZD
TUAP—DN0BCECKDFIZICBES CTEISEEMEET
2E8IREDIBYINYL2,...,i-1,i,.. . DEE,
EBICIDBTL A P—OERE = v((L,2,....i-1,i)-0({1,2,....i-1})
Ve IU—EEL nBEORIBNNUERTRCDEED, T
DOEMEDRIFE
JLAvP—inyvTIL—MB

TLAY— i ZBCRHE S E@ELIEE,
1R S-(i} DA N—M=S|-1
NIS OFLAY—#=n-|S|
U, SR S-(i} +il+N/SOIRFIDLEIE(I S| -1)!(n- | S )Y
HIC i ABREISSMUTIRE S LB HHEA(IS]-1)!(n-|S|)!n!

p= 3 USRS G sy

ScN, S=i

P = (P Prr > P,)

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

N4 R
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o YvIJL—fE
Bl - JINIBIRE  IRIET — A (N, v)
N={A, B, C
V(@=0, b({A}=0, u(IB)=0, b({C})=0, v(iA,B)=0.8, v({B,C}=0.2, v({C,AN=0.4, v({A,B,CH=2

. = v(@) = v(A}) = o({B) = v(iC}) = 0
Eazy7=i HmE v({AB}) = (5+3)-7.2= 0.8
DIES [ A ' B [ c V(B.C)) = (3+2)-4.8 = 0.2

= v({C,A}) = (2+5)—-6.6 = 0.4
A=B—C| 00 08 12| |y(ABC)=(+3+2)-8=2

A—C—B| 00 16 04
BEILAY—DIrTL—fE

B—A<~C| 0.8 0.0 1.2 {¢A —48/6=0.8

B—C—A| 1.8 00 02 $p=42/6=0.7
4. =3.0/6=0.5

CoAcB 04 16 00| o 5 mirzm—oms
C—B—A| 18 20 0.0 (x4,5,%)=(0.8,0.7,0.5)

&it 48 \ 42 \ 3.0

> PR G é@ NESY
BT — hDER a5
LEESK
0<x g
® § Egcd S stable Set2 (von Neumann-Morgenstrenfiz) /ﬁﬁX\ kﬁ
277 = DB D ICZESNZENEEDDES o
LEES = DB D ZX2E I DD DES
BOESKEXDREES I, ROL2DB|MDIIDTE
1. NEZEM (internal stability) Vx,yEK — X,y [FENCZERIRICEL)
2. HNEBPZTEM (external stability) Vze XK, IxEK, x [dy &

Domx:={y | y€X,xdomy} : D x [CZESNDEDDES
Dom A := UDom x : EEADBDICZELSNDEDDES
REZLZEME © KNDomK=¢g
HELZEH ¢ KUDomK=A
LZEES © K=A—DomKERBEIESKCA [iysl =24

_ ‘ﬁﬁ%@K
Theorem
SRR . [ =Dre
T—L(N,v) QATC BFUVREEE K A HITEZLL(E )

CCcK

2013/12/6

BDT — LD

@ BE
BlRE © JSMIBIZEER | 1IRIET — A (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|

BASEME @ x,=0,x53=0, x,=0 b b

SRBIBIE | x,+ x5+ 172 Feems J»EE% J> a7

IRIESEM D xy+ x5 20.8, x5+ x¢ 20.2, xo+ x4 =04

ZICXDED - (xp%5x0=(0.7,0.7,0.6)

Vv TU—BICKDED : (x4,x5x0=(0.8,0.7,0.5) &&2(=v({A,B,C) ) DIE= AT

A

Vv IU—BICKDEDDRBEEL, Xptx-=0.2
ZICKBEDORBELLE LK D

7, 12, Yy IJU—EERTLELD

BT — OB fx%E%%LTyEQEQ

{Zx,- <uS) (RS

ieS
o BEES x, > y(VieS) GEF&EH)
3)\,7—_L\(N’ U) * &ES1(=v({A,B,C)) ) DIE= M S(Cﬁd%n%?l*)&li,
BRSOV TRIFRE S={AB} — x, + x5 v({AB))
A R S={B,C} — x5 +xc =v({B,C})
S={B,C} LT =(C, S={CA} — 20 +x, Z0(C.A])
SEB N By xEXET 2Dl (REFEE) !
X>YE XSVE S XaEa Xc<Zc S={A,B} > x,>y4, X5>)Vp
=N ; S={B,C} — Xp>¥p Xc>Ve
S={AB} £ELT ' BEHLEET S=IC,A} = x>V x>ye
EXES D20 xC\ ixB L EENCHERERTAD
X4<24, Xp<2p A L mAOESE
Hh&H A
S={C,A} ZBLT  ofo> e
©ITHEEN ByD sk 4 A SEOH® i
X4>Va Xc>Ye B ’ C R L = Xptxo=v((B,C})
S=(B,C} &L T S={A,B} &L T Xetay
*EXET 5208 xISXEENSyDHEE > 0({C,AY)
Xp<2zp, Xc<Z¢ XA>Yas Xp>YB
= . - _ S={C.A} @
> REEENOREBORSx, yEANKREFHL L.

L A= ARDOIDET ARG EIHS B

10



RS = A
BT =85 #wex
= Py
° ZERS . X=(1/2,1/2,0) X=(1/2,0,1/2)
BURE : FEFDSAT — AN, v)
(@)=v({A)=u(B)=v({C}=0,
V(A BY)=0({B,C))=u({C,A})=1,
v({A,B,CH=1
B o
BEES x=(0,1/2,1/2)
*FER K, =H LRD3A LRI K, (0 A
ERR K, O=ETHEEHET
(F#RIE0=c<0.5TH)
ER8R K, (=R
ERIR K. (=R
xX=(c, xg, 1-c-xp)
/. A
x,=c (<0.5)
B v C
—
BET =
o BES -/
nADTUAVP— (N=(1,2,...,n}) [CRKDBETASHDRENS
BIRTINEEZD.
NOEDES = 1B (coalition)
BSFIRIE (winning coalition) W
LIRE (losing coalition) L
— (N, W) : #BZ5 -/ (voting game)
EIEL, MTOEEZERD £ BIRITIHFIRNE, A SRR
(1) NeW, ¢€L
(2) SEWNHDSST—TEW BFHRIEE S CRIE (LB FIRE
(3) SEW—N—SEL BRI O S B IR
Bl : 3DDHF N={A,B,C} DEE TERSINTU\DES
EH21, BSHEFBE(10,10,1). BEHTEERAR
BARUIHE W={{A, B, C},{A, B}, {B, C}, {C, A} } &5 N=(1,2,3} D
BUIbIRHE L= {{A}, B}, {Cl, 0} 2 bl 3]
IFEDREEM?

Confidential
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BDT — LD

@ BE
SAIRET —A (V,v) 282D
T -
N={A, B, C}
RS

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

1. vDBIENTHDCCZfHRE X

2. DPZHNREX

3. ZZ&Rk, MICRE

4. Yy TIU—fEZRD, HICTE

5. ZEY v TIU—BORBEFE - LEBE KX

BET—I

o BENBEABIZINEMUE
[8] p.45~ NIB1~4 I3E

o BEHIEY
Vv TIU—+ Ya—EwDEH (Shapley-Shubik index) (1954)
INVHTDIEE (Banzhaf index)  (1965)
T4 =Y« IN\wD)UIEE (Deegan-Packel index) (1978)

11
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BT —

o IRENIBH
s v T— a2 —-Ev D88 (SSIBED
B3 N={A,B,C}, ZEFEX=(10,8,2), F=TEH20, 8 K11 TIERMIL

iﬁ‘zD'f—AmE@D DAl =
JU1 (%, BREOFE
! DOFHBEISER LIZED.

BSRUIZIE W= (A, B, C}, {A, B}, (C, A}}
S FISRHE E4vk (pivot)
A, BfO)
S —
RSB BIE
A, C, B),
(B, A, 0),
g BCA,

Sk

N (C A B), £ COIBFIDERFEENELL
(C, B, A) LIRELIZEZD, BHREEDE
i Yoy ket B E RO BEHE
{AO)SS}E@ .= 416 =2/3 SSIEH o

BMDSSIEH : pp=1/6
COSSIER - p= 106 0= (04050 = (2/3,1/6,1/6)

E if — ZS A
ESS ETCORESHER « RIZRBLTNDEE,

BoDREREELEIDCLEICIO>THEEE

2BCEDHRBREE (R4 VD) E1330 |

o IR HIEH HomRE

« NUHDIBE (@xiIBzI8E0D '
F1)3E5 N={A,B,C}, 3BEH=(10,8,2), B TEH20,8F 11 THERMIL
BSRIIRHE W={{A, B, C}, {A, B}, {C, A} }

ADBZEHERD DS, 2WRESB,COECDENESEEZD

adkizis (0 ,AW;J-‘nyd {B,C}, (B}, {C}, 0
wiw (B | Ay Fams  (Wing)

Btz (C VA ) BFIREE - o -
mims (B, C LA WA > ADHBRIBZISH : 3/4
BOEHZRDDIHEE

iR (O ,B) siizs

B (A ,B) mRiRE - ;
pemn & D) w5 BOWIBEN 14

BARE (A, C  ,B) mAzs

=) @tBass: B=(8.00)=0/4,1/4,1/4)
ERBzIES: B=(B,.5,.8.) = (3/5,1/5.1/5) —BEHMLUADES

_— ) FRNE R B
BERT—L phemesy
BULiREIC>TLESIRE
o BENEH
« T4 =AY« Ny D)LiEE (DPISED
BEREQ MEERREW) CEIEE, BENERDEERD
BINBFRIZEICBRIRESOZENEIETELCET D

: » 1 1 SAEBFIE O R
42 i ODPIBYIE 7i=—0 D, < .. DELERELEESD,
[W" | saims=i| S| 7 sEEE0RE8HDS

B3 N={A,B,C}, ZEFEX=(10,8,2), F=TEH20,8F K11 TIERMIL
BERUIREE W= {{A, B, C}, (A, B}, {C, A} }
BIVBSFUIRIE Wm = { {A B}, {C,A}}, |Wm| =2

o 1 & BEAILDVTOR: 1/2+1/2=1
{%2:25; e Ug; E:>{i&ﬁ".BI:’DL\’CU)$D: U2+ 0 =1/2

BRECIZOLTOM: 0+1/2=1/2

ED> DPIESY = (7,75 70) = (/2.1/4,1/4)

BET—I

o BEDEBHOELR
Bl EH20MES, 4HEFEZEE TR, B¥H TEHEERIR
©)
IO
l COLEREED S (S

KREEMLBOMN?

40% 35% 15% 10% HERtE
SSHE#
Bzig$k
DPig%k

— Bl EEAICEIEL, FFEEAN(8,7,3,1) Elgof=.

2013/12/6
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BT —

@ BE .
MUTROBRET —ACRITDSSIER, BzisH, DPIEXESIEL
(1) BADTUAV— N={1,2,3} ICKDBRZERT —LEEZ
2L, U+ P—1ICI3ETEN D D.

(2) 4DDOHRDZNZNERBE (40, 30, 10,5) ZS5HTINDE
BT, 2BUEDERTHEREEBI CENHRKD.

(3) BADKESADANPIBLTRD, ZOLEEIE (30%, 25%,
15%, 5%) Thd. MEMIICONT, BFHOBRRNEDET

() BENEBORBEEINIEREHFT D, IHEEDWeD
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