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2558 (bargaining problem)
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E'T’B.k ( 29 1) ('19'1)
HHEE ('19'1) ( 13 2)

— EERuElE (oint pure strategy)
(BPEK, B5EK) , (B%EK, iR@) , (BRE, F5Ek) , (BRE, IRE)

— EEE58EE (Goint mixed strategy)
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© T REEIBEERIROEES
X35 G=(a;,b;) (i=1,2,...,m, j=1,2,...,n)
Y N Y3 i

s ‘ﬁ@éﬁzﬁﬂ(z,jm‘c‘:bﬂ%ﬁ?ﬁiéz CUIE ES DRI

ZZZ:-- =1
2=(215 2125 5 Zn) 515 j=l1 ' BT —LD
\ | 2, >0 (i=1--,m,j=1,---,n) ERAEERS
oo CRS) BlEEs : Z {z} (FEHAS—LO
EHAREESD
— , UA MEELE>TLND)
— ZANOHIFNE

B m n F’J “_AO)
() = 2 27 R A

i=l j=I

v(z) = i Zn:bijzzf .

i=l j=I

— FIROJgEES (BZoJges
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w070 — HADIEss Bk | B | BE

E'T’Bk ( 29 1) ('19'1)

® 2 ANRHT — I BRE | (-1,-1) | (1,2)
JUAV—A BOBEYIAB Ey, Eg )i hr—Lnisa
E(z) =22, =z, =2, + 2y {EAm,q) =2pg-p(l-q)—(1-p)g+(1-p)1-g)
E,(z)=2z,—2,—2, +22,, Ey(p,q) = pq - p(1=q)= (1= p)g+2(1-p)(1-9g)
(E,, Ep) <
RHDORIFOEEES (1, 2) (0.0, 0, 0, 1.0)
E, (1.2, 1.8) <— (0.2, 0, 0, 0.8)
A
) (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)
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1 DO HHEBO
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A @E @ﬁ BNZ | EpEK E

Ei;Bk ( 29 1) ('19'1)

@ ZAx;f)lj_ [A HH&FE' ('19'1) ( 19 2)
JUAV—A BOMEYWAB Ey, Eg ki hr—Lnisa
E(z)=2z, -2z, =2y + 2y {EAm,q) =2pg—p(l-q)—(1- p)g+(1-p)1-¢q)
E,(z)=2z,—2,—2, +22,, Ey(p,q) = pq - p(1=q)= (1= p)g+2(1-p)(1-9g)
(E, , Ep) z
(1, 2) 0.0, 0, 0, 1.0)
E, (1.2, 1.8) <— (0.2, 0, 0, 0.8)

A

(1.5, 1.5) <— (0.5, 0, 0, 0.5)

BN — LD
I AREES
(MEFRDSELY)

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

Bl ZIE, (1.5, 1.5)%EBRT 5, FEiHAHYy—
LDEEEE ((p,1-p),(q,1-q) [F7ELY

SEL (2,212 [(pg=1/2

-1
%/ 1 2 2, =127 1=p)1-q)=1/2
pg=1/2
= p+q=1/2
1 @{1_p_q+pq:1/2 At

p, qlE7Eiy !
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=R SBNDEER
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¢, = max min Z Z a9,

i=1 j=1
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ZNDILUV
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¢, = max min Z Z pb,q,

i=1 j=1

RBDEER[RDHB

=

*RIZF>THFERE  (c;,¢)=(0,0)
EWMNT —LZEPD (c),c9)=(1/5,1/5)
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S32 ( 99 0) ( 29 3)

1. (BN EHARKEEEHNTHED
2. DT —LZzBNT—LOBEERELT, KBOEEQESZZ LD
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y;ljﬁcﬁh@gﬁ 7 l/'f)(’—k C @#&Lmunﬁkh\
JLALP—DES N={12...n HHEE, ENEDRERRAL

LA (clEFTE)
&‘55@%‘%55\ C — (Cla Coyeeey, € )(— "LFTE‘Z_LH%O)1%|:IE7K—%

eI =) S={x=(x; Xg..., X,) }
SOiBICINEHEE
1. nRITEuclidZEEDERRAOES

2BER eI SICEIND
3. SICIE, ERDIICDNT, x>c, 3RV ELBIDED

® R HEEDEIVE
bR (N, S, c)
i@\\/ S = (819 827 , S )

’\iFaﬁ%E(NSC) N525NEES, 2TOTILA P—1ETS S CET
JCIE—D0NDR s MEVHESNLESE, ZDR s
J'Fo))l/ )bh\/\Lnlb\nﬁkf&b;

jzij 2 F: (N,S,¢)—s HEEEEHERBENRD
iﬁoﬁ% (N S C) ‘:ijb Q%D/ m S Eijlﬁ_\]éﬁé)b—)b



RASILEFICIE, KA

/37 — LD
RIS REES N D RIS

© B DEEEADTBIC I NENE (part [ ) | ¢ FUELDOFEHNRTS
A BASEM NRIEFEEEL
x MEAGEN © x=c (=1,...,n)
F(N, S, ¢) DZESR s MBASBHDES, FIFHBASENTHDENS

NEED : RBEAGIEME
x DREASEN © xpc (=1,...,n)
F(N, S, ¢c) DEHER s REASGENDES, FIIREAGSENTHDEND

NEE2 L NN —bREE (XREEMNE, DR
ZHDEFER FIN, S, ¢) =s [3/\U— FRE TRERITNIEES5R0)

N2 55/ \U— @
ZHDEFER F(N, S, ¢) = s [d538/\U — FRE TRITNIER S0
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S E)E]
T={seS|x=c}

Bl | AB Sg, , \
SAq (894) (29 3) (49 1) 2 -

S

sg, |(6,2)]|(4,6)]|(4,2)| 4
min § 3 1 X2 _C2 ) /Ai%].d:ol’) T#@E .
max 3 A NAEELLY /N —RTE
Yo .1
%/2 D maximinZ 44 T
RFDEER ¢c=(4, 3) ;
T C
&3‘6 -
2T ®
1+




ﬁi@@jjfj A@E@ﬂ

® NashZxZ iz

Nashig BEILA¥Y—ITDLY
[T —c) = (5 —c)xx(x, —¢,) < Szt BEo0
P Lo o FFDBTDE

ieN

NashxZ 5%
R 5ERE (N, S, ¢) DNashR AL, Nashf8Z2RmANICITDSDR s
(s, —¢;)x--x(s, —c,)= max (x, —¢)x---x(x, —c,)

xeS,x>c

or N(S,c) = argmaX{H(xl. -c;) ‘x eS, x> c}

ieN
J\
NashZ 582 (%, F|F0RIE
SENSIRIIEDT, LA HELSE 0 2FHLT
V—8IZHHEFE—REH %f&:&b§&;*§
LTEZEDHLAL.
(A DOE ANEEEEZHERR)
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® NashZxZ iz

(5 —¢)x-x(s,—¢,) = max (x;
5l
AXB Sg; Sg, Sg,

SAq (8,4) |(2,3)|(4,1)
(6,2) [(4,6)](4,2)

HELce=14,3)¢E95
T &R MDmaximin

EE y,=1/2x , EVWSIE—REHR
ZHRLTEZTHED !
s N\L—hRE (RSB ZH-T 857
HEQ e T?
SBIT 2=y ,-2, z7x-3 ELTZEE,
*NashfEILESETHM?
cREREROEEDMEBEORERELES !

_Cl)x...

x(x, —c,)

n

X

—c;
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® NashZxZ iz

Bl : 255850 (bargaining power)
(x,—¢,) x(x, —c,)’, [a >0,b>0,a+b> O]

BNZ | Bk FAR L]
E'T’B.k ( 29 1) ('19'1)
HHEE ('19'1) ( ]-9 2)

ca>b DEF(TLANV—ADANKZHNHFEL)
Nash3 58 : (u*,v*) = (2, 1)

ca<bDE(TLANY—BDAMKEAHTELY)
NashZZ S : (u*v*) = (1, 2)

ca=b DEEMADKBIHILEFELLY)
Nash3ZHE: (u*,0%) = (3/2, 3/2)
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® D “’%’*o,.\\@ﬁf"@“/\% VEE (partIl)

JNHES F—YRZSHO S DIRTT M HERE c=0 EHED
g 72 ﬁJE@“%%h/’(DRF?’Z A CEARBNICEDSE)
INHE4  XTRRME

BIZIE, 2 ANHRES)ICRUVNT, [RB5EE S DY y=x [CRE U TXTFIRS

E, V=)V F[CKDEERICRITD2 ADORENHE L/(/\ﬂ Zimic o

—iRICIE, EIROEEES S DIEEDER o(S) ={nk) | xS} ICXTL,
m(S)=8 = F(S)=F(S)foralli, ] Eiﬁ@\

INEES [ EEEMTE (BRMH) 7°l/»r’v—0)§%’£ﬁ§i'ch
s - B LI LELNEE, £2TD
SBIERR (N, 5, 0) I-BN'C, TUA T —DEHRBFIAHFL

Fl(S)] = n[F(S)]
k

TJLANV—DBE S HBZT-H,
RiHEEAEIELI-ELTE, ZiE
RIZBITRTLANVY—DZITESF|
BN BSOITAIZHEIL, HIZE
ZIZLTHEHL LG

Bt
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©><//) DEBRDOTBICINENE (partlll)

INEEG  HEESABEN S DIRT EBOBE (5.0 5 (1.0 |
Z50 \ i ,C) Mb (1, c) I
SOBFIRL(N, 5, 0) ERBR BT, g3 CeRA s FEDBHL
TCS, FS)ET = F(S)E F(T)

NET  EEREBD EDESHE
RS (N, S) ®%¢FLDL\'C F(D=t &92d. MCN#%EZZx%, %Rt
D N-M ADREBZBEEL, MOTLU A P—REITOXSEE (M, S) =EZD.
COEE, BBFICE>TMDIUAVP—DFEIE, (N, S) TEW,S) THE

ZNHIR0N, -
BEMEFFLGWE, TLMVv—
WEAGBIESITHINTR
XaA BHIREOTLED !

JRILTE




#7077 — LB

s

® Nashx RO —=!
Nash®DFEE (1950)

2 AR SEEDNash2SH#E (S, RDEDDRFEZ BT I ME—DEE
BAGEE (XD , /\U— BB (R%2) , ASABENSOMIINE (N3 ,
SIFME (R4 , WBEERBRED SO (L%6)

RothDTEIE (1977)
ERORSARBICHUNVT, NashZISEFIRDADDNEZBIC I E—DEE
BEASEME (117
FESAEEND SOMITIE (X3 , IFE (A4 , BRSEERBENSOMITE (LA%6)
EREDORSEBICRHUNT, ROIDDNE
FESAEED SOBITIE (A% , XIFE (A4 , ERSEERBENSOMITYE (LA%6)
Zm/C I DIINashzD, JFEREE F(S)=c =0 D,

LensbergDEIE (1985)
ESORSEBICHUNT, NashRSEE(FRDEDDNEZHIC I ME—DER
BASEY™ (%1 , \U—FzE% (%2) ,
MEBRIEEDSDIRIIYE (WNE3) , EBEME (REE5) , EARCEIDCDESHE (RET)
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#7077 — LB

RZHDEFGRDBIT I NS LE (partlV)
%S T [HABIHME

RiSHEEDEE R
M(S)=(M(S) ;,M(S),)
M(S),: ZHEESHTDT LA
T —iDFF LR (EKRER)

2DDHEIE (N, S, ¢), (N, T, c) ICRINT, BFMEANESS

5 TOS, DD MD=MS); (=1,2) = F(DZF(S) (=1,2)
A

s RNECA DL
*Nashf (XA #E-ZmI=S/RL ELDHEH

l

Kalai & Smorodinsky %

LHBIESO/NU — FERESE, RSEERCCIEN
RM(S)EZRBOBREDRRZHZBRETDIL—IU
Kalai&Smorodinsky® FEFE(1975)
ERD2ASHEEICHUNT, Kalai&Smorodinsky iz
[FRDEDDINFEZTRIT I ME— DR
BASEMY (%D , NU—FzEHE (RN%E2) ,

X9

B MASMSTIZHE K
Lf-MDIZ, NashfZTIETL
AN —2DFNFHFE D!

NBREEDSDIRIIME (RNEE3) , XIFME (%4 , BAEREE (RN#ES)
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o IBRELRD
{58 : 3“39&@1%5%02 (31 2T —](2004/8) p.32~)

SHHOBRIVBICEE ... A=5EH, B=3EH, C=2EH
HEREROES ... A+B=7.2(H, B+C=4 1 =2, C+A=6.612H, A+B+C=8{=HM
B

BlZIE, AmEBHIEZENZENHMBIZER TS (BEF3E=8E)
KU, RELTHRMEERZER (7.2(8) LIE=[Z53MKLLN.
— 0.8BFDFZT HELVHE!

HBAOABBRERALETLANY—DT I —T =g
REMEONSEIZE - THEONABERDEEZS X S =1F1EE%



T — A

S+ 4\ i%E vl BE$h A (transformable utility)
°miChd KA = FIBO—EETL A7 —
S ERT — A THHICEETE, ASBAEELIL
T—=LDIL—IU =0, ADELEBOFIEBMZELLY
(1) JULAVP—N={1,2,...,n}
(2) NOERDBIDESIIIZE D& T —DREITHE

(3) FTEEEEANFEL, IRIENTRIAL TEE #BHISEREAHEE

(RIBALD BB —/n (games with sidepayment) =

FERDRE SICTZULVL, EHEEZXTINSTE DBEEH v(S) H'iFE
v . MR (characteristic function)
v(S) IR S OEDIREE

v

(N, v) : IR#ER24 —L (coalitional game)



T — A

o IBRELRD

{58 : 3“39&@1%5%02 (31 2T —](2004/8) p.32~)
STHOMERIBEICERE ... A=5{EM, B=3{EM, C=2{8M i Cify
HENRO@E .. A+B=T2EM. B+O=48EM. C+A=6.6[EM, A+B+C=8{EF
TJLANY—DEE: N={A, B, C}
W AR IR 2V = { g, {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}) = (6+3)-7.2=0.8 vHME 0% B (supperadditive)
v({B,C}) = (3+2)—4.8 = 0.2 & HEWZIESNT=p)LGEED
v({C,A}) = (2+5)-6.6 = 0.4 IR S TIZDWLWTULTASERAL
v({A,B,C}) = (5+3+2)—8 = 2 v(S) + v(T) = v(SUT)
C v({AD+u({Bh)=0 0.8=v({A,B}) ) AL popp——
(B)HC)=0 = 02=uBO) | g e

J v(iCH+V(A}=0
v({A,B})+v({C})=0.8

v({B,CH+v(fA)=0.2 = 2=v({A,B,C}) Q>f—h\b¢m¢ﬁa“miotu
L v({C,A})+v({B})=0.4 2=v({A,B,C)) ) BREIXER S 1 ZESTAMNERD

) £oT, COX—LOUEEMEN. EHDIREL, BAZEMS

0.4=v(1C,A}) MAEN UNEEEDHLN) ENSTE
2=0({A,B.C}) [ #EBLEL

A A A IATIATIA




T — A

o IBECRD
T ' B (Gmputation)
IRIERT — A (N, v)
JUAIP—i DG x, ABRNDTRILx=(x;,x5,..., %)
EIROEES R

R :{xz(xl,-n,xn)

le. < V(N)}

ieN

FIRAEEG DR x DHBIRICHITCOHDERM | £TL A v—DF|B LB
(1) BAGE%E x = v{i) — ITEITEFAREEU L

(2) ZWSEE ) x =v(N) — 2TV —DBHTHLNSE
e L, 2 RS SRS

#E2S9 (preimputation)

SHBBIERTFEAINL T) SRSEIERESTREA R
EE%\ (imputation) %ﬁ%ﬁ@@blﬁig_@/\u— l\ﬁ@luﬁj

BEASEEEEARSEEZRT
ERESIaNs) 1%



T — A

©® }%T%C\:@B/ ) &
BlgE - JIWNIBHES - BIET —A (N, v)

N=1{A, B, C
0(@)=0, v({AN=0, v({B)=0, v({C})=0, v({A,B)=0.8, v({B,C1)=0.2, v({C,A})=0.4, v({A,B,C})=2

EIRUCIREDH © {AB,C} ZDRHMEREEDIE : v({A,B,C}) =
(1) BAESEE x,=v({i)
(2) £ESEY DX = v(N) BB A LN 2

- cFAEBPNEZOLND?
BeDDBI: (x4, x5, x) = (1, 0.5, 0.5)

(M EASEEEFE-LTLS: x,=v({A)=0, xB>U({B}) 0, xo=v({C})=0
(2)&EKREEMEZFFH LTS xtagta-=2 = 2=0v({A,B,C})

BeD TIEIISUMBI: (x4 x5, x0) =(0.6, 0.8, 0.4)
(DNEAESEEZF-LTLS: x,=v({A)=0, x3=v({B})=0, x,=v({C}))=0
(2)EAREEBEZEmH STy xtaptx=1.8 < 2 =v({A,B,C})

BoD CTIEEUMBI: (xy, x5, x0) =(—0.3,1.2,1.1)

(DWEAEEEZmE =L x,<v(AD)=0, xz= v({B}) 0, xc=v({C}H=0
(2)&EREEMEFH LTS xtxgtx.=2 = 2=0v({A,B,C})

Cth




T — A

® )7 (core)

BETDEE < sk -
=L (Ny) —> [X={x=(x1, X)) [ HHEI- J

1:” ‘i
. xl)1=E
= R H5EE

Kt

- EE%@EZEE X domsy
RESICEVWT, D x A EED vy ZXAL T DEld, RO2EHMNRKILTHE

(1) BHEHE in <v(S) % IR S 1T x DFEMNES (effective set)

DFY, 1B SI2EHT, BBy x

ieS
(2) BERM x>y, (Vi€S)  3gpntitcmmmi

IRIE S2EHT, BB y X BT HEED FHDBRET. Hoiow
x MFHET LT, IZE>TEHRENDESL,
[i2#E S (XBE5 y 23B89 5 (block) | ZDIREC Lo TIERX
or n, HefgEns.
"BLSY y (R4 S 1o TRE AR H
=4 FESNENES AED

a7 |




w IRIES RN (A& BEONER)
BT — EEDIRE S [<oLTLT
=g BT > x> u(S)

ieS

® 372 (core)
T—/I\(N,v) DVBIDARIDESE, BRESENE™MICIBDDES

> x,2v(S), VSN ETLA T —DEYS BB

Civ)=<xelX
BN ARG T — LD

} # 8 : Theorem

es T
BIE @ JSNIBIZESS BT — A (N, v)
N={A B,C
0()=0, v({AN=0, v(IBN=0, v({CH=0, VA, B)=0.8, v({B.C}H=0.2, v({C,A})=0.4, v({A.B,C})=2
<IBiESHEE>

BN oEREEBEFHI-9TDT,
el = 925 ) A2
V(IAB)) = 0.8 (seLTEBSEADFEETAIELL)

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

=
for S={B,C}, xg+x. = v({B,C}) =0.2
for S={C,A}, xotx, = v({CA}) =04
= Z —
for S~ Yo S =0 BB EARBUERHLTOT,
for S={B}, XB = v({B}) =0 I RAL
for S={C}, Xo = v({C}) =0

RESIEEZiu/c I B DB (x4, xp. x0) =(0.9, 0.7, 0.4)
x4txp=1.6=0.8 = v({A,B}), xztx,=1.1=0.2=0v({B,C}), x +x,=1.3=0.4=0v({C,A})

RESEEZ W/ E0BE DB (x,, x5 x.) =(0.4, 0.3, 1.3)
x,+x5=0.7<0.8 = v({A,B}), x5tx;=1.6=0.2=0v({B,C}), x.+x,=1.7=0.4=v({C,A})




T — A

® 372 (core)

ieS

C(v) = {x e X

IRIESHEME (BASEMEOILE)
FEENIRE SIZDOLVTUTF
Zml=9 By le. > v(S)

ieS

le. >v(S), VS N}

BIRE | JSWNIBIBER  IBET —AH (V, v)

N=1{A, B, G}

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

<IRESEH!E>
for S={A,B,C}, x, + x5 + x- = 2 = v({A,B,C})
for S={A,B}, x4+ xp = 0.8 =v({A,B})

for S={B,C}, xp+x:= 0.2 =v({B,C})
for S={C,A}, x, +x0o = 0.4 =0v({C,A})
for S={A}, X 4 = 0=v({A})
for S={B}, Xg = 0 =v({B})
for S={C}, xo = 0=v({C})

v RESOES xIC
v(S) ;x"iﬂ'é;ﬁ_ﬁ

A7 ETNA G RIREISH L TER
mr SZGWVETDEEEEAD

IS AR TRADHL: (. xp 20 =(0.9.0.7.0.4) D) WFRERREIEAL

x4txp=1.6=20.8 = v({A,B}), x5tx,=1.1=0.2=v({B,C}), x,+x,=1.3=0.4=v({C,A})
RBESEMZm/IC S\ B DB : (x4, x5, x,) =(0.4, 0.3, 1.3)

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

v({A,B}) — (x4txp)=0. 1 (+) B D

IR AR (A, B OAEL)




% ij (BASEY)
A (SRS ER)

RESEY }

® SA/T AN )’ C(v)::{xeX ‘ inZV(S), VSc N
N=(1, 2, 3) <
v(e) =0, v({1}) = v({2}) = v({3}) =0

v({1, 2}) = ag, v({2, 3}) = a;, ({3, 1) = a,, (TI2L, 0=q; =1,1=1,2,3)
v({1, 2, 8}) =1

T— IADBED x = (x,, x5, x5) ETDE,

SIINE=ARF

=0 0=1,2,3), x;tx.tx,=1
- EASEM SHRSEME

Theorem

SANT—L(N, v)DaAF7h

ETIHEWVLEF T EHIX

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

(=) xp4x,  Zu((1,2) )
xotx=0({2,3})

1

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

BAEEHE
Xo=0)

E=AEORLABOREEZ
XE9 5L, xeXIFBDZETT

)T, ZAROEI1ELTLSA,
(EAEEMY-2hSEBMEEH-T)

—RRICIEEFIRIEMEV(1,2,3)IRET D




fﬁ o A T?Feégg%lﬂnk’f—ix(N, v) DT FZE

- I0sE R (additive) © V(SUT)=v(S)+v(T)
- JEARE R (inessential) © MEM v ZE DR —L
« AN&E W (essential) © FHTHWH AT —L

MROET — A (ZETEIER) ICHRUVNT, vZ22CEEHEL, I
ZBDFED. 2L, v(N)=1, v(p)=0 &T B.
(1) SAFEFT —A ([4] p.25 $513.2)
—TESDNEREINDDERTHDITD. DERIZENETDECEES.
v({1,2,3}) = v({1,2}) = v({2,3}) = v({3,1}) = 1 1
v(11}) = v({2}) = v({3}) = v(p) =0
— J)Cl)=¢
2 3
(2) SAESHET —A (J4] p.26 $13.3)
—TESEDNEREIANDDERTHDITD. DERIZENETDECEES.
Zizl, TJUAVP—1[CI3IETEND D, BEOESICEITUA V—10D15
HHKE, BB, T+ V—2, 3IETTIIBEDESRIEE. 1
v(11,2,3}) = v({1,2}) = v({1,3}) = 1
v(12,3}) = v({1}) = v({2}) = v({3}) = v(p) =0

— 3J)2 Cv)={(1,0,0)} 2,3 1EDREZHH>THF 9 3
IHE INEHEF/TLES



T — A

| PDE

ERE REFTEEICED)

F—1 (N, 0) ICBNT, IPHEREBBUB+DEN

(le. =v(N),
EIxeX,<ixi > 1(S) (4% VS < N)
(P) min.zz%:x,. (D) max.@ = Z}/SV(S)
I€ p=SCN
S.t.;xi >W(S), p#VSCN st Y g 1 (ie N)

(P), (D)X (ZEITR[EE TEaIE R
2*, w* THFBL, 2¥ = w*.

ieS
PpESCN

7520 (9 #VSCN)

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

=

Theorem

T—L(N, IZEWT, EZEGATHEERT H=ODRLE+S
FHIE, BWABD)DHEFZFHI=FTIEENTRILy L

2 7sV(S) Sv(N)

p=SCN




® A7 IXEBEFELY,
@F — Z \ Py PNy
7S Clf BlohE—o0

BNt Dz ARTHD,
_ T REEDEE, |-
® = (nucleolus) (Schmeidler,1969) FA7ISEFNS.
B S & BoD x=(x,,...,x,) [CDULNT
. [E:a77TlE) x 2v(S) KYFRFEITEIZONE)
e(S,x)=v(S)- Y x 2

excess

A (B Dx I3 LT I2ES S ORES S0V
B2 x [CXT LT, £2ESN & RESERLS 2—2 EDRIEDTRE

D= XNV BICT/NDS.
[ 2BEEDFiEe(N,x)=0 (. ) &AKEEMH)
0(x)=20,(x)=...2 92”—2 (x) ZEEEDTE e(0,x)=0 (.")v(p)=0) ]

/\ — FEDE=Zx REVEIZEE
200D x, yI[CDULT BLTLNE, BI-RLS

xldy SOBBHTHS) Sl MRHMOIOTL ;ﬁf@gﬂ'}]ﬁ;@g

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

0 e A
O(N20,(»)=...20,.,()=60,(y)>
a—*ﬁmE]f' /\73\‘ 7_(/\ I\ — — : -
ZF??\E VAR LR — = AP EOER/ME

dk e{l,---,2" =2} ,4




T — A

®1Z
IBEE S & B2 x [CDUVTORm
e(S,x)=v(S)- D x,

ieS

Sheox, y, z, ... DRBEARENBICTNDERZIECARRELD

(0(x)20,(x)>...20_(x)20,(x)=-+ x LYBBEHLBESIEEL (xhMD)
VAN x Xy KYSE
0(y)20,(y)2...20,,(y)26,(y) 2
| N\ y [ z&YZER
0(z)>0,(2)>...20, (2)=0,(z)>"-
A zIlFw KYZFER
O0,(W) > 0,(W)>... 20, (W)= 0, (W)=
| | AN N
O(u)=0,(u)>...20,_ (u)=26 (n)>--- ¥ £ u &YZEM
| AN
O(V)260,(V)2...20,,(V)20,(vV)2 - uldvEUBRN




ERSEBBEICE ITH{ZD A

gE fj““ [BERERMORE](FHpP.3605)
) A

® 1=
PIEE - JIWNIBHIEER - BT — A (N, v) & ow
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
[ e({A,B},x)=v({A,B}) —(x,+xp)=0.8 —(x,+xp)
R e(1C,ALX)=v({C,A}) —(xtx,)=0.4 —(x+x4
B (A=A = — %, g
e({B},x)=v({B}) — xp= — xp
_e({ChLx)=v({C}) — x= — x¢ D

AmNESD (1,0505) (1,1,0)  (2,0,0) (0.3,0.4,1.3)

e({A,B},x) -0.7 -12 -12 0.1 BEHEAPDAEHEREVEIZIHE RS
0,(x) =05(x) =05(x) =6,(x) =0;5(x) =04x)

e({B,C},x)  -0.8 -0.8 02 1.5 —05=2-05=—-0.7=2—-0.8=—1.0=—1.1
e({C A} x) -1.1 0.6 -1.6 -1.2 0=—0.6==—0.8=—1.0=—1.0=—1.2

— 02= 0 = 0 =2—12=—-1.6=—2.0
e(1A},x) -1.0 -1.0  -2.0 -0.3 0.1=—03=—04=—12=—1.3=—1.5
e({B},x) -0.5 1.0 0 ~0.4 (1,0.5,0.5) 1&(1, 1, 0) KYZEH

(1, 1,0) 1Z(2, 0, 0) KYUZEH
e({C},x) -0.5 0 0 -1.3 (0.3,04,1.3) [X(2, 0, 0) KUZEH L&



T — A

1[E BLP= s K H\HEE
2081 H LP= 25 KA i H Vi &

® I—DIKRDTT Lrz@yELps 552
/g({A,B},x)=v({A,B}) —(x4+xp)=0.8 _(xA+xB)\
e({B,C},x)=v({B,C}) —(xp+x)=0.2 —(xzt+xc)
e({C,A}x)=v({C,A}) —(xctx,)=0.4 —(xctxy)

==L, #AREHEHM%

xtxgtx—=2(=v(N))

K DLPHIFITARITERL
[4, 2&7] — —e=x,=¢+1.8
[5, 3&7] » —e=xz=¢+1.6
[6, 1&7] » —e=x=¢c+1.2

ELMTS. BILPOZETE

e*=—0.62 AT DL
0.6=x,=1.2
0.6=x;=1.0
0.6=x,=0.6 (— x~0.6)

SE2LPERiE Ee*=—0.7K AT
0.7=x,=1.1
0.7=x;=0.9

ME—BL 2 DIZIE
(x4,x5,x0)=(0.7,0.7,0.6)

KIDEE,
05(x)=—0.9, O4x)=—1.1

ST IAE M
Y e(ALD=0((A) = -~ x, BT RENDS
e(iB},x)=v(iB}) — xp= — xp
e({C},0=0({C}) — xc= — x¢ )
B/NaT7ERDELP
BRATRimR/IME F2R AR imER/IME
min. & min. &
st. 0.8—(x,+x;)<¢ s.t. B8—e—=2¢
02—-(x,+x.)<¢ 02—-(x, +%H)<¢
04—-(x,+x,)<¢ 04-%p+x,)<¢
—-X,<& —X,<&
—Xz <& —Xz <&
—Xo S €& =<
X, +xp+x,=2 X, +Xp+ge=2
RE{E: e*=—0.6 EREIE  e¥=—0.7
AR : (xx4,%5,%)=(0.8,0.6,0.6) BE R : (x,,x5)=(0.7,0.7)
Fiahie*=—0.612—HI HIRE S ZBR< | Fimle*=—0.7[C— T B S <
e({A,B},x)=e({Clx)=—0.6 &Y, B1%, e({A},x)=e({BLx)=—0.7 &Y,
6,(x) (=0,(x)=—0.6) HFEEL, 0.(x) (=0 (x)=—0.7) HFEEL,

IRHEA BIEICIDORERC (o x=0.6) | IBEEAIEBIORERL (o x,=x;=0.7)

FRBIITRTEAT, ZHa7IC
HAHZENHERTES



. ST A B EE, E—0
@f — / BE52%

A7 I FiFEIZEEITLTNS
DIZxL, ¥ TLU—IEIXEERE ]
- | EHEIZLI-fE
© Yv UL —{& (Shapley value) a7 ISEENBEFBSEL

REICXITDTUA V—DEREZEEIC UCH
TJUAP—DIATONDDEEREZFIIEINZEEZ D

TJUA V=D BCEICKDIATEICEBS C=DI22E8AEETD
T EIBEDIBEINYL2,...i-1,i,.. .\ DEE,

BRICNHhD T v—oaiE = v({l,2,...,i-1,1})-v({1,2,...,i-1})
Ve TU—BER nBORIBIINLERTRCDESD, T+ -

DEINEID): T ELE TLor— i EEORS EMELLLE
24 S} DAV A—H=|S]|-1
JuL1vv—inDIv L —IB ﬁsw%wj—lﬁmnwél
N (|S|—1)!(n—|S|)! S IMERRICSES : 7E 155 AN “‘. -1)!(n- !/n!
o= >, V(S)—v(S—-1{})) i
n S-1 n-1S|

ScN, S=1i

5:(@;9529'”95;1)

e Ve IU—BRADDALEFIC I DR CHD | LRI 2AEEE
WE  oNBIENESEASBEERE URDERD | s, i o

NEELEMY



T — A

o YV JL—1BE

BlE : JSWIBHES

N=1A,B, G}

v(p) = v({A}) = v({B}) = v({C}) =0
v(fA,BY) = (5+3)-7.2 = 0.8
v(iB,C)) = (3+2)—4.8 = 0.2
v({C,AY) = (2+5)—6.6 = 0.4

V(A B,C)) = (5+3+2)-8 = 2

IBEST—A (N, v)

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

SRR BikE
OEF [ A | B | o
1A<B—C| 00 08 12
A—C—B| 00 1.6 04
B—A<—C| 0.8 00 12
°lBeceal 18 00 02
C—A<B| 04 16 0.0
|c—B—A| 18 20 00
G5t | 48] 42 3.0

BILAVY—DIvTL—IE
(FIESIDEBEEARFLLT
BFILAV—DREBEDHFE)

6, =4.8/6=0.8
$,=42/6=0.7
6. =3.0/6=0.5

D TL—EIZ&BHHE—DE 5
(x4,x5,x)=(0.8,0.7,0.5)

ZOBITIE, (FEEF)ITL—E
MIaAFZIZEENDD, O TL—IElL
BIZaATICEEND LIRS



T — A

B
5

\Il

®
flEd - JINIBIZER | IBET — A (N, v)

N=1{A,B,C}

v(p)=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,C}H)=2
BAGEM : x,=0,x5=0, x,=0

EREEM | xy +xp+ x~2 }Zﬁ@gﬁj\ }Eaﬁj\ } a7

IRIESEM x, +x5320.8, x5+ x,=0.2, x,+x, =0.4

ZICKBBED © (x4,%5x0)=(0.7,0.7,0.6)

Vv TU—BICKDED © (x4,x5x0)=(0.8,0.7,0.5) =32(=v({A,B,C) ) DIE=fAT

A
*‘ij’l/ 1 L_ot%@B CDT/%E%EDJF%L/ Xgtx-=0.2
Xcotx,=0.4

0:5::::0.7
¥

%@%

=
P, 1=, IYvJL—EBENRLEID 0.8
B



RS — A e
ZEESK
O<—> 9

@® ?E%é (Stable Set> (von Neumann-Morgenstrenfi#) /i;\ E@E
= DB D (CZACSNIS VB D DEE

E£8 = DD Z>2Bcd DB DE
BEDESKEXNGEES EIE, RD12HKDIIDCE

. NBPZEM (internal stability) Vx, yEK — x,y (3B UNCZERHRICZL)
2. IBBZEM (external stability) VzE€ XK, IxEK, x (X y &L

A/
ab 0O

QU
I

N

—

Domx:={y | yEX,xdomy} : Bo x [CSZBSNDECODDES
Dom A := UDom x : EGADEDICZALSNDE D DES

RNELZEE & KNDom K=o
NEPZEME © KU DomK=A

TZEESES © K=A—Dom K &EBILCIES KCA BoDESX

LZREESK

Theorem \ * [ S7c ]
—I(N,v) DAT7C EBELVLREES KW HITIEZELZSIE

CCK




ff T A fxolfig%?é L CyEXER)

@{Zx,-Sv(S) (&)

ieS

o BEES x, >y (VieS) (BFEH)
SAT=LD, V) mncuan oy oE=sn ¥ domgy EfF
HARDxIZTDOVNTEFEH S={A,B} — x, + x5 =v({A,B})
A s S={B,C} — x5 +xc =v({B,C})
S={B,C} #&LT S={C.A} Zi@L T S={C,A} — x¢ +x, Zv({C,A})
MK ESN Dy DB vEX AT Sz DR GRIFEM)

. XA<Zp, Xo<Z
XgZYp X7V e A memne S=IAB} = x4>y4, X5>Yp

2 S={B,C} — Xp~YB Xc”Yc
S={A,B} &L T FRLEEET S={C,A} — x4>y4, XcZYe
x’éiﬁﬂ?‘éz@ﬁﬁﬁﬁ ............ x&EL‘(ZS'ZﬁEFaEH?f‘:(:@?L‘
Xp<Zy, Xp<Zp >\ L Bl DFEE
EOEH A
S={C,A} ZBLT  cof >
XIZKEEN By D4E: AN
X4>Y 4, XYoo B . C ey 53 Xptxc=uv({B,C})
S={B,C} ##&L T S={A,B} Z#iELT XctXa N
xEXE T HzDEE  xITXKEEShByDHEE =v(iC.A)) XatXxp
Xp<zp, Xo<Z¢ XA>YVa X5>Y5B =v({A,B})

o _ . S=(C,A} ® AR
REECHNOEE @ﬁE v yFEWCKEBEFRICEL L ey EEHER

— 2R[F=ARD3LEETLERLIZHS




B/ — /)y SRR K, A

i  pn | O
© ZERS x=(1/2.1/2.0)

I8 © EFOBAT — AN, v)

v(@)=v(A)=v(B)=v({C})=0,
v(ABY=v({B,CH=v({C,AD=1,

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

v({A,B,CH)=1 e
X{AB NEMEELLLHDIF, E B o’
=fafp £ 588 (B,C), {CA} LR x=(0.1/2.1/2)
ZEES
SRR K, =1 EED3M
=il K, (0= THRFERET
(F#R1F0=c<0.5TEK)
Eﬂ”ﬁ’i KB (C)= ﬁ*%
Z Rl K. (c) =Rk x=(c, xp, 1-c-xp)
A 1\
éxAzc (<0.5)



T — A

© BE
SANRET —A (N, v) 282D

TLAP—
N={A, B, C

FE MRS
v(@)=v({A)=v({B})=v({C})=0,
v({A,B})=0.8, v({B,C})=0.7, v({C,A})=0.4,
v({A,B,C}H)=1

vIMBIDERN THDC EZERE L
Pz EX

ZZk, MICRE

Vv IU—EZXRD, MICntE
ZEYPTU—EDRBZEETE « LEERE X

vk LD~




T — A

® 8L
S54RI T PIISANIRBET —A (N,v) TEBERCTED

O 0~

BATHDY—TImEI D (pBIHAX]IISAELTED)

DO —REIHEDESS00H, EEEERIE100MR/kmDHFET D
ADZR10km, BOZFH+5km, COFR+3km CC_DIBICTZED

A B, CHN ST DOREFEEIBINEHESZZH)

TUA -
N={A, B, C
5 REEL
FEEREDITC, HHEREHZEERT X

vVIMBIDAERETR DN E DDERE K
JAPZ2MREXR

ZZ23Xs, MICTHE

Vv IU—EZXRD, MIChE
ZEYPTU—EDRBZEETE « LEERE X



BRT — I

o BET -1/
nANDTUAVP— (N={1,2,....,n) [CRDEETASHDRENIEIN
DIAT AT ZD.
NOBDES = 181 (coalition)
SRR (winning coalition) W
BULiREE (losing coalition) L
— (N, W) 887 —/\ (voting game)

22U, MTIOMEZRD & BIRHE SIS, e A IR
(1) NeW, gp<L - "
(2) SEWHDSST—TEW B RIRIEE STREISHFIRE
(8) SeW—- N—SeL BRIRIEDMESIXIILIRE

Bl : 3DDOH = N={A,B,C! DiEETENINTI\DES
TE21, SBEEHEE(10,10,1). BHFETEEOA.
BSRIRHE W= {{A, B, C}, {A, B}, {B, C}, {C, A} } &% N={1,2,3} D

BbIREE L = { {A}, {B}, {C}, 0} T8 H@EEHEY
FEDIEEMN?




BRT — I

o BEBHEHNTBIZINEHE
[8] p.45~ NIB1~4 &

o BENIEE
Vv Tl — -+ Ya—E v (Shapley-Shubik index) (1954)
JN>HF DL (Banzhaf index)  (1965)

T =7 « )\wD)UIEE (Deegan-Packel index) (1978)



D
SR —
BT — ADEED1 DY v —
JULA1BEZ, BREBOEFE
® IBEHig% DOFHEICER LIz E0.

Vv JUL— 0 —E v D18 (SSisED
B3 N={A,B,C}, ZFE=(10,8,2),5 = F£20,8F 11 TEERIL

EsRUTEEE W= {{A, B, C}, {A, B}, {C, A} }
BRUEE  E%tvk(pivot)

@A, BfO)

>
RIS MY 2R
(A, G, B),

2 (B A,O0),
B (B, C, A),

"a'LIEI (C, A, B), LTOIBF D ERBEENZLL

C.B. A LREL-LZD, EREEDE
S Yo uh B B D EE

ADSSHEE ¢, = 416 = 2/3 SSIEH o
BODSSIEH : ¢,=1/6
_CG)SS]E%I o= 16 0= (P4, 0590c) = (2/3,1/6,1/6)

v




=T — I
TS LTORIBEDEM - RUERPL TN DS,

BSDRBREEEEEI BT EICL> CHEEL
2BCEDERBRESE (204 YY) E5Z0

o BENIEH HOHHE
B
JINTDEE (BzigED
B3 N={A,B,C}, ZFE=(10,8,2),5 = F£20,8F 11 TEERIL
BRI W={{A, B, C}, {A, B}, {C, A} }

ADBzZEHZRDHDIIE, 2HRES{B,CIOE CODIDESZEEAD
et (O A) s RA10Y {B,C}, {B}, {C}, ®
iz (B + ,Amﬂfg:/ (swing)

e (C A) BRI _
’ sehy -
MALEE (B, C A BRIRE E:> ADISH - 3/4

BOIE#EKDDIHES
gdtigiE (0 B) sdiizie
BitiRE (A + D) EFIRE E'; s -
Bt iR (C B) sz BOYEEL - 1/4
BHERE (A, C B) R
4 (311 311
B % . — ’ ’ ==X ==, |=| =»Z>»—T
=D Bottt: b= (5, )= (4 4 4j (5 : 5)

BEMUTESHELOIERELTNS



i@fj - A 1) /N R IR L1, R
IS BEDSS, IATHIRITAE
Bt o TLES o
o BEBNIES
T4 =0 « )Ny 2)LIEE (DPEED
REEL MBNEBRIEEW" | CREIEE, EENEFOEEZD
MINBAIRBEICEIREBFOEZENIIEC(GPLETD

, ) ] 1 450 \BE RIS HE D fofEsk
BEE [ ODPIBRIS Vi=——r )., — | DELERELEESD,
(W™ | samms=il S| RIBTENDSEHDES

BN3EE N={A,B,C}, ZFE=(10,8,2),5 = F£020, 8 11 TEERIL
BSATEEE W= {{A, B, C}, {A, B}, {C, A} }
BINERIZHE Wm = {{A B}, {CA}}, |Wm| =2

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

{ A B C BsAIZDLNTOR: 1/2+1/2=1
{CA} — (172, 0,1/2) B CIZDOLNTOR: 0 +1/2 =1/2

2 (L1 1) (111
DP % . = ’ 5 =—X 19_9_ | o~
IZ{> B V=0 7e) = ( 22) (224j

BEAUIGEDLIERIEL TS



BRT — I

© BENIBHOE
Bl EE200D:E =, 4R PIEERE Caak. B@FINTEZFEOR,

COLEERNEZED N GE
SEENLGOMN?

40% 35% 15% 10%  BREE=R
SSHE#
Bz{gE%
DP$s%k

— 5l EEAHS19IZELL, BERN(8,7,3,1) &ELioT-=.




BRT — I

MTDERET —AICHITDSSHEL, Bzis®l, DPIEHZFELLRD
(1) BADTUAP— N={1,2,3} [CXDERDERT —Lh=ZEZD.
I2I2L, TJUAP—1ICIIIESENDD.

(2) 4DDHBRMNZNZNEFEE (40, 30, 10, 5) ZEHTUNBDERIC
RNT, 218U EDEBRTEEZ®I CENHBRD.

(3) BHDKRESADADFIBLTRY, ZFDLEEIE (30%, 25%, 25%,
15%, 5%) ThHD. BIHREICHNT, BFHMOERNBDET D.

RENBBORALKEZENERZTEIT S RAXEDWebY Ak
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BANE [T —AIBimAPY] H=i7HER (1981, 2003 Gz )
BANE 1T —AIE5R] MEEZE (1994)

HHRE [T—AIE5m] BLEE (199, 2011 @it )

BANE « BEURE THBHT —LADIER] ZmAFHERE(1985)

(2000)

PUEFRK « AABSE « BBUSB [T -LERCHE) 528702

MAABEEZ (I3 / IV DT —ATA—] 91T >r2%t(2001)
HEREGE « INWFIBE BREIY AT ADT —ADN] BREE(1998)

FRIER « FAFF

e [ARXU—=—Y3 VX« T —F] sHE=5(2004)

IHR2 TIRENBHEFTE I D (Calculating Power Indices) ]

FERBIE - [T

L—3 > X

L]

http://tomomi.my.coocan.jp/voting/voting.html

ASR MEREEItEHmOT—A (1) (2) 1 #R

| JtF—3(2003)Vol.48,n0.1,2



