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Confidential

BHT — LB

© 2ABT — I\
X #5ER8 (bargaining problem)
ZHEITD —AonDHEEDRHEED
HBORFBEBREICEREL, BDIL—ILERERDD
Bl BAEDIL UV

BRICELSVESTD
IvITUTH ORI, BSERLLTT, <UAIE, ete..
5% | H% | wE | o)

Bk | (20 | (1D |34
BE | (1) | (12 [T

— SRS (oint pure strategy)
(BPEK, B0 , (B, @) , (@, H , (0, wE)
- EEESEE Goint mixed strategy)
z,+z,+2,,+2,=1
Z:Z,Z ,Z ,Z s 11 12 21 22
( 11 12 21 22) {21192129221722220

CONTENTS

o BOT —  LADIBH
2ANZHT — I
EEEE, RIRUEES
NashaZ 57
BIET — A, BECERD
7, BEES, Yv—JUTE

o BET =
RENIBE
Yv—JUA - va—BEwvDiEH
NP DIEH
A ANV ENANEIIV=t -

BD7T — LD

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

BEHEBCHNEDNDEERE 2, UE EEDEEDH

m_n

ZZZU:I

2=(2, 2105 5 Z) YT =]
2,20 (i=1-,m, j=1,-,n)
w5 CRB) ¥is&Es @ Z={z
1)

- ZADHRHE Lot
S Eifpn s — LD
u2) =222 Pt /\<

=1 j-1
w(2)=22 bz 1(/

il j=1

- RRURES QIEYRED)
R= {(u(z),v(z))‘ ze Z}

Bl BAEDOIL UV
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B0 — LhDEEEH Bk | B% | BE

Fk | (2,1) | (1,1
© 2ARBT — I\ BRE | (-1-1) | (1,2)
TUAV—A BOEHIB EL Es sy geigns—noisa

E(2)=22, 2,2, + 2 {EAp,q):2pq—p(l—q)—(l—p>q+<1—p><1
Ey(z)=z,,—2,— 2y +22,, Ey(p,q) = pg—p(l=q)= (1= p)g+2(1- p)(1

(Ess Ep) r4
(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, 1y<— (1.0, 0, 0, 0.0)

RHDOEIRTEES

0.

Ey

1 EEAREES=MES:

4D DFEETEED,
zIZ LB IEE TRITSN S EE

© RHDEER

BHT — LB

My | HE
. / %

R
EA HE=RENSE THRISN A

=maximin{#
BRI HofEL _
THHF TEHRAKE 6=
=RXHDHR#ES
c, =

- BlEBEAZEOOLUT
-ﬁI)J « T —hRAL

/- 7 N ZHDELEEDH

EA BB TRAR  (€.0)=0.0

EBNT—LEDPD (c)c)=(1/5,1/]

Confidential

BT — DB B % | 5% | BE

TR | (2,1 | (11

© 2ANZHT — I BRE | (-1-1) | (1,2)
TUAV—A BOYENBEL Eg sy gphyr—rnosa
E(2)=2z,, -z, -2y + 2, {EKPJ]) =2pg-p(-q)—(1-p)g+(1-p)({|
E (z)=2z,~2,—2, +22,, E,(p,q) = pg—p(1-q)=(1-p)g+2(1- p)1
(Ey, Ep) z
1,2)<— (0.0, 0, 0, 1.0)
o (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)
@, 1)<— (1.0, 0, 0, 0.0)

EHNT— LD
ERALES
(BEFBOEL) 71/

BIAIE (15, LEERTS, FHAY
LD EEEEE ((p,1-p),(q,1-q) [EERLY
t>Ea [z,=12_ [pg=1/2

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

-1

pq=1/2
<:>{ =>p+q=1/2
l-p—gq+pg=1/2
prarr ShET
D, qlE7ELN !

BD7T — LD

© 2ARET — I\

IS -
===

ANB Sg, Sp,
SA] ( 69 7) ( 09 9)
S, (9,0 | (2,3

1. (B RRARKESEHNTHED
2. COT—LEBRNT—LOHFERELT, REOBRE[EEZLS

2015/12/11



BHT —LhDER

o RHTBDER
JLAVP—ND&ES N={1.2,...n}

TLAY—IZ c DEBERH
HHEE, ERBOEERE
A3 (c lFFRE)

RHDEER € =(Cpy Corvns C) — B TRRILBDIRIIKE
RIROBEES S={x=(x; Xp.-0, X,) }
SOOI NEME

1. nRITEuclidZZNEREAOES
2 BERclFSICEEND
3. SICIE, EBDIICDNT, xpc; 32maiz EE1D3D

o ZSHBDEIME

5 (N, S, ¢)
RSDEIER §= (S Sgpeer Sp)

BB N, S, ) DEZONEEE, 2ETCOTUAP—DHRSID S
ZIlE— s NED TEE, = . -
=20 s DRUHSIZES, TOms RiBDI— L ERREAD,
R F: (N,S,¢c)—s HEDEEDHDIR B LD
ZHHRIRE (N, S, ¢) ICXT L, ZHER s ZXIMSEDIL—IU

BHT — LB

© 25 mR1Y

T={seES|xzc}

Bl [AsB Sg; 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 —Cy DNEEILY Tre
max 3 A NHEIXY L —hExE
X2 o1
& Z MmaximinZ 41 T
REDOEER c=(4,3) 5
T C
Y% . x;—¢;
ot
1+
o 2 4 6 8 X

Confidential

BDT — DR

© RHDEIBRDTETINEZNE (part [ ) | c £UEOHBHRIES

NE  BASEN
x MBASEH €  x=c (=1,...,n)

F(N, S, ) DEiER s MEASEHNDEE, FIIBEAGENTHDEL

NEYD  BREASEMY
x DBEASEN © x5 (=1,...,n)

F(N, S, ¢) DEMER s NREASENOESE, FITBREAGSENTH

nE2 N —bEElt (HEEEMN,

RHBDEIBERFWN, S, ¢) = s [3/\U— FRBETRIINIEZSRV)

NE2 1 §8/\U— FREM

HDEER F(N, S, ¢) = s 1388/ — FRETREITNIEESE0)

RSRIIBFICIE, BT
R ICREES N RIS

nREEsHEN

N

BD7T — LD

® Nash3Z5#2
Nashf&
[T =)= —c)xx(x,~c,)

ieN

NashXZ 2

E- AV e a feiw 1A
T, BELGADD
FBOEH>DIE

TR (N, S, ¢) DNashZZFf2lF, NashiEBZRAICTD S DR s
(sy—c)x-o+x(s, —¢,) = max (x; —¢)x--x(x,—c,)
X=C

XeS.

or N(§,C) =argmax H(x, -c;)

ieN

NashZ 5 (&, FIFDBRIE
ENSMILEDT, TLA
Y—BICFSEE—REHR
LTHEDBALN.

(B ADEABLLLEREHR)

XES,XZC}

«  HEQEOITEBLT

ERDBIENHKD
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BHT —LhDER

® NashXZ/H 7

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

ANB| sg, S, Sga
sa | (8,4)1(2,3)[(4,1)] %2
(6,2) |(4,6)|(4,2)

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

EE: ym12x,E WV E—REH
EHLTEATHES !
<AL —RE (RSB £ T8I L ?
EERclF?
LI 2=y ,-2, z7x,-3 ELTZEE,
*Nashf[EESETHM ?
- RIEAEROLEDBBEDOREAEHES !

BHT — LB

© RHDHEERDBITINENEE (partll)
L33 FIBOE—REBNS DT
MBS ERET DEMOREEZZEZ TEABHNICENSIZL)
INEE4 L XYRRE
BIZIE, 2 ATHEBES)ICHINT, TSI S HY y=x [CBS L TXIH
X, V=)L FICKDEBRICHITD2 AORBNELN] EiwieT
—RRICIE, RIRTEEES S DIEEDOEBER n(S) = {n() | xS} ICXTUL,
[m(S)=8 = Fy(S) = FJ(S) for alli, jl &I d
/L\}‘:§5 EZM (BEMH) TLAY—DESEHEZTE,

i = LHFAAEIELGNES, 2TO
SBRAWN, 5, 0) ISBNT, SUA— DR RAHEARL
FIn(S)] = nlFS) %

TLAv—DBEEE B AL, 42 b
SEBEENEILLIZELTH, B
BIZBFETL Y —DRFEEF
BHABEORTHIML, BIZE
ZIZLTHEDBEL

BDT — DR

©® NashAZi5f7
5l : 2350 (bargaining power)
(x,—¢) x(x,—¢,)", [a20,6>0,a+b>0]

BN& | BFER BRE
ET’EK ( 2a 1) ('19'1)
H&@ ('1"1) ( 1’ 2) \

Xg7Co

ca>b OB (TLAY—ADHNIEHANEHE) s
Nash3e$#2: (u*,0%) = 2, 1) .

-a<b OB (FLAY—BOANZH DALY (/ v d
Nash3Zi##2: (u*,v*)=(1, 2) ;

ca=b DE(MADKHHMNELL) o '
NashZ ##2: (u*,v*) = (3/2, 3/2)

\2

o

BD7T — LD

o SBBDEAERDBIETNERE (partTll)
N6 | EESERHAEED S DI 4

SBREEE (N, S, 0) EZfER s [CHNT, Pl AL
TCS,ROET = FSE KD
RET  2ECEDEOESM
HRIRE (N, S) DFE FICDWT, F(D=t £Fd. MCNZEZ, Z
D N-M ADRBZEBEL, MOTU A V—ETDHME (M, S) &
COEE, MFICE>TMOIUAP—DRIEIIRE IV, 8 TE (UM,

Eoy olSYANAR
BAMEFLGEWNE, TL1v—
HELIGHIEEITHINTK
X2 HHIREO>TLED !
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BHT —LhDER

® NashZZ S0 —2MH
NashDFEE  (1950)

2 AR SEBONashZZTHERIE, ROSDDNEZTBIZ I E—DER
BASEN (WD , XU—REY (A2) , ASHEENBORIE (A%3)
SRR (A#4) , MESEERERNSOMITE (A%6)

RothDTEIE (1977)

ERDORSIBEICHNT, NashZBHRIIRDIDDNELHIZ I HE—
BWEASENE (WD)

RSAEAN SOMITHE (A%3) , i (A1) , BESEERERNSOMIE (

EROZSEICHNT, ROD3DDA%E
RBUTEDSOMITHE (A%3) , i (A%4) , BEBERERNSOBIE (

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

LensbergDTFEIE (1985)
EREOZSRIEICHNT, NashIZSHRIERD5DDNEEGIZ T IE—
BASEME (R¥1) , \U—FREE (B2 ,
FSRIEEDSDIRIIM (N%E3) , EEM (LN¥5) , EEREBDEDESH (RET)

BHT — LB

OFr2: Yalilipa)
BURE © JINIBIBEER (83237 —1(2004/8) p.32~)
SEHBRIGEICES ... A=5{EM, B=3(EM, C=2/8M
HEMERORE ... A+B=7.2(8M, B+C=48EM, C+A=6.6{EM, A+B+C=s{EM

AT
LS

BIZIE, ATEBRIZENENMBITERT S (5 +3{E=8(F)
&b, RELTHRENEREEER (7.2(8) LIZES AR
— 0.8BANKET HELIIE!

BHERERALETILAY—DT L—T =ik
REMNMELNDZLIZE > THELNIERDEEZ 52 5% =1H1ER%

50 248
807 — LR
ZHMEOEEA:
o ENFIEROBIZTNERRE (partlV) | s, samssheodi 1
NEES © BT Y—iDFF LR (RAMRELR)
2DDITHE W, S, 0), (N, T, ¢) ICRBNT, BRFIMEASE
5 T2 8, DD M(T)=M(S); i=1,2) = F(D)=F(S) (i=1,2)

< NEEE~ DL
*Nashfig 3 A HESE =R ELSHEH]

Kalai & Smorodinskyfi#
ZHEESD/ U — FRBRES S, REFREERCER
RMS)EERBSBIREDZREZERETDIL—IL
Kalai&Smorodinsky D FE #(1975)
ERD2AZSIBICHNT, Kalai&Smorodinskyf#
[ZRDEDDREETGIC I ME— DR
BASEYE (%1 , /\U— B (R%2) ,
MSRIEED SOIRITH (REE) , SIFME (NHE4) , BASHEM (RS

RBEEASHSTIZHER
L1=0DIZ, Nashf#TIETL
AV —2DFFAED !

BD7T — LD

o I2ESBD 5% mI HE%h A (transformable utility)

RRCED EFHE = FIIBD—BETLA T —

B —A THHRICEETE, ASBAEELEE
J—=LDIL—) =0, ADELEBOFIBAZLLY

(1) JUA1VP—N={12..n

(2) NOEBDEDESITIRIETRE

(3) FETBEMANEFEL, RIENTRIALTIAE
(RIAL\DEH B —Lr (games with sidepayment) J

TLAV—DRTHE
ZEHICERIERRE

FEDRE S ICENL, EREENMSE DRI v(S) HFE
v o A5MERIEN (characteristic function)
v(S) : 12 S DEDIZERB

b

(N, v) : 12#R4— L (coalitional game)
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BHT —LhDER

OFr2: Yalilipa)

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

TLAY—DES: N={A, B, G}

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

FEBIS: v(e) = v({A}) = v({B}) = v({C}) =0
V({A,BY) = (5+3)-7.2 = 0.8
v({B,C}) = (3+2)-4.8 = 0.2
u({C,A}) = (2+5)—6.6 = 0.4
V({AB,C}) = (5+3+2)-8 =2

vAYE NN B9 (supperadditive)

© HWNZHGNT=0)BIEED

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

=i = =
v(ATu(BY=0 = 0.8=u(iA.BY REhLEL DRI, & /2 BIEIT
u({BY+u(iCh=0 = 0.2=u({B,C) B9 55U AT S A B> BEL
vACH+u(iAN=0 = = 0.4=v(iC,A}) AAEN (NSFBBALY) EVSTE
V({AB)+u(iCH=0.8 = 2=u({A,B,C}) Ao
=i = 9= =
v St =02 = 2 bed BBRTES 5T 50D

v({C,Ah)+v({B})=0.4 2=v({A,B,C})
[ £oT, CO5—LDRBMEN. EADIREL, BHEMS

BHT — LB

o IBECED
Blgg - JINIBISE  1BIEV — 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

FIRULZIREDOH  {AB,C} ZDFRMREIHDIE : v({AB,C)H =2
(1) BAEEHE x; v}
(2) AT DX =v(N) EABEAEN?
ieN - EABBRANEZOND?
BRI (x4, 2. %) =(1,0.5, 0.5)
(MHEAESEEERBLTVS: 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)
(DWEASEHEERBZLTLS: x,=v({A)=0, xz=v({B})=0, xc=v({C})
(2) 2 AREBEMEF-SHL: xohvgtae=1.8 < 2= v({A,B,C))
RO TIEEWNEL: (). x5 x0)=(=0.3.1.2.1.1)
(DWEASEHEEEZIEL: 1, <v({AN=0, x5=v({B})=0, x,=v({C})
(2) AR EEHEBLTNS: xtxpta.=2 = 2=0({A,B,C)

BDT — DR

o IRIEECED
F% ' B (imputation)
RERT — A (N, v)
T P—i DB x;, MBADT ML x=(x;, x5,..., %,)
FIRTEEES R

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

le < v(N)}

RIRTRLES DR x WESFEEICHBEODEME | £ FL 4 v —OFIE L
(1) BABEM x = vd{i) ITENCREAGATRELfE L b

(2) =BEEE Zx,:v(N)ﬁ 2TLAT—DHNTHLNSIE
=~ VNI, £ TESShREELEL

#EES (preimputation)
LREGBEELE-TR/AINL

B4 (imputation)

BASERLEKREEEEHT
FHRFERIML

) ERSEMERICINENT RV
[FEIFTREME T/ \L— FREICE 2
Tnsd

B0 — LD
® 377 (core)

BrDEE 2k IN[—
B

= B

- BHDOXE x domg.y
124 S [CHNT, B x HES y EXAT HEI, RO2EHAHIT
(1) BREE : D% <v(S) — RS IEx DEHDES (effective set)
ieS =] - VAN
@) BIER x>y, (VIES) Tk paricami
LHOBET, HHIRME
[CEoTHEENBES (L,
ZORECE->TEES
n, #BEns.

RIESITEST, By aXRETHES
x NFETHLE,
T2 S (XEE5 y #EE T 5 (block) |

or
(B y 12428 S |2 e TR AL
che FERENGOESHES

(=7 ]
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BEERRERE 2015/12/11

= RSB (5o I REAEE (54 am
BT —=hDE EEORS S 2oL CELT BT —=AhDE RO S [T ELT
ER/ITES D x, 2 v(S) EBITES D x, 2 v(S)

ieS ieS
® J7 (core) ® 37 (core
T —IN(N,v) MBITERNDEE, BESEBEERIEIRDDES
#R: Theorem CM=1xeX | Y x2wS8), VScN
C(v)= {x eX | Y xzws), VSc N} ETLA—DEYSHHH, is
— 3 S r—, & sr - N~ =l = . »
e BIEE - TIMBISERES | 121 — A (N, v)
Bl . JIWNIBIBE%  IRIET — A (N, v) N={AB, C}
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
v@)=0, v({AY=0, v(IB=0, v({CH=0, u({A,B)=0.8, u({B,CH=0.2, u({C,AD=0.4, u({A,B,CH=2 <IBMAEEME>

for S={AB,C}, x, + x5 + o = 2= v({AB,C}) 124 S DES x I

<RREEE > N _ L BATSRRABEERLTOT, for S=AB), x,+v;  Z08=u(AB) | V) -Dxg *

for S=AB,C}, 2, + %5 + %0 = W(AB,C) =2 b 22 0p e s for S={B,C}, X+ 20 = 0.2 = v({B.C}) <

for S={AB},  xitxp  Z v({AB) =08  (SLLTAEAEEOAEETRILLLY) for S={C,A}, x,  +xo = 0.4=0({C,A} AT EFVOAEHREICHLTEF

POy MRy o forS=iAl, 1, = 0=u(A) BEEALVES ORBLELS

for S={C,A}, xo+x, = v({C,A)=0.4 for S=(B}, o = 0= o(iBY)

for 524, = Zula)=0 RALLEASEEERETOT, for S={C}, %o Z 0= u({C)

for S={B}, a2 u(iBh=0 STl R . .

for S=(C}, x  ZulCh=0 ESARIEERE TRADH: (x5 x)=(09.07.0.4) EY WFHLRHEE

x4+x3=1.6=0.8 =v({A,B}), xptx=1.1=0.2=0v({B,C}), x+x,=1.3=0.4=v({C,A})
CIESEM AR SEVEDOB]: (v, x5 x) =(0.4,0.3,1.3)
x,+xp=0.7<0.8 = v({A,B}), xptxc=1.6=0. =u({B,C}), xctxy =1.7=0.4 = v({C,A})

) 0(AB) — (ki) =01 Fili (1) hi%  TTMRMEAEH (A BRI

RIESIEM AR IR DDE]: (x,, 25 x,) =(0.9.0.7.0.4)
xptap =1 .8=v({A,B}), xptx=1.1=0.2=v({B,C}), xc+x,=1.3=0.4=0v({C,A})
RIESEBEUERC SIS VEDDBI: (x,, x5 x) =(0.4.0.3.1.3)

x4+x5=0.7<0.8 = v({A,B}), xptxc=1.6=0.2=0v({B,C}), xctx,=1.7=0.4=v({C,A})

YA RAND): BT — ADETE | raemmar-sm ooz

. 5 fﬁﬁg& - 103484 (additive) & V(SUT) =v(S)+w(T)
— C(v)=9XeX x, 2v(S), VSc N + JEARE M (inessential) © MIER v ZFDHAS —L
© 3AZ€- ( AG)) j / ( ) icS ' ( ) ® ;ES!EE . « AE# (essential) & {'5'5&?“15:’:7]’7’—1_\””
=(1,2,3 ==}

MUROET — A (ETEIES [CHRNT, v ZE2ETCEEEL,

EBDIILD. 2L, v(N)=1, v(@)=0 &TF B.

(1) 3AREFT —LA ([4] p.25 f513.2)
—EENEEEIADZERTHITD. SERIBRENBEDETEES

v(@) = 0, v({1}) = v({2}) = v({3}) = 0,
v({1, 2) = a;, v({2, 3}) = a;, V{3, 1}) = a,, (BIZL, 0=q;=1,i=1,2,3)
v({1,2,3)=1

T—ADBD x = (x;, x5, x5) EFTDE, 1, =0 (=1.2.3), x+x,4+x,=1

S oE=ey BamEE SwAER v({1,2,3) = v({1,2) = v({2,3) = v((3,1) = 1 1
: _1 ) A (I-x;za;) |Theorem v({1}) = v({2}) = v({3}) = v(e) = 0
Rmam xHKZa, BAT—L(N, v) AT H - 3V Cw=¢
BTRVRBE+H I ) .
N PUL2+u(2.3)0+u(is 1) (2) 3AIBTHES L ([4] p.26 §513.3)
X520 =2uL23) —EBOEREIADSHR T3, SERBENESNL TEES
2,20 /R A A e EEL, TUTP—1CESHENDBY, BEOEEICRTLA -1
TR RUBL o) ANBE. BB, TUA V-2, LI TRESDESTILE.
BAaER 1> Lo 2u(11.2:3) Zu((1.2) 23] ol 1) v({1,2,3) = v({1,2) = v({1,3) = 1
S-S v(2,3) = (1) = V(2 = V({3 = v(@ = 0 \
Xt_téé, x)rEXI;EE%%i; E)CITE, SAROBEI1ELTNSA, - 37 CW) =100} 2;@??;?@%2;2:?? 2

(BASENE-SREEMEHRT)

—RICIT 2R EEV(1.2,3)ISRET D

Confidential 7



BHT —LhDER

(3) KEAT—A ([4] p.26 $13.4)
K

T AR % 1475, 10705
. 2755, 9507
900% . )
playerz player

&Mﬂhﬁ REFTYTLY REBLV=L | sfsmnEsrssL kS

— {IEBKSIZFAIL, £

N={1,2,3,4} DEDHIT v £3E
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(e) = 0

— 37 Cv) ={xEX |x1 +x3=150, x2+x4 =50, x1+x4 =7
x2+x8 = 100}

BHT — LB

o IPDEFERK GRESEEICED
F—L (N, v) ICRNT, IPHIFREBBINUB+DRN

ZXL =v(N),
FENS 2 us) G2
ieS
(P) [min.z= gx; D) Imax.o= PHAL))
s.t.;xim(s; $p=VSCN o1 Zyj*flv(,eN)
(P), (D)= L TR ﬁsg% >0 (p#V

Z¥, w* #HEb, 2F = w*.
ZEt=, [z¥=v(N) © a7 HFEZE]

Theorem
B— (N, 0) (25T, FERATHEET B OBE+H
£ | gpid, WAMBED)OHOERLT B Lyl<3iL
3 7(8) <v(N)

P#SCN

Confidential

BDT — DR

playerl

(3) %ng’j_ﬂ X Rty
{xl + x3 =150 p : playerl & player3

x2+x4=50 ) foTTTTTT X q : player2 & playerd
Z &

xl =p
playerd x2= q
x3=11
/L x4 = 950
BN x2 + x3 =100
player2 \ \ . 210 @
120 = p-q = 150
_____________ 1000 = p =
x1+ x4=70 900 2008

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

AT FEHEFELEY,
EEEEYTS.

ZIF, BISHE2—D20
BAE5Z5BTHS.

ATHFEZEDEER, =
[FA7ICEFEND.

BD7T — LD

®{Z (nucleolus) (Schmeidler,1969)
B S & B x=(x,...,x,) IC DT
e(S,X) = V(S)—ZX- LE:a7 TR x 2 v(S) LYFHZ

B [Eox [Cx1UT 2B fEOR®) 1S
B5 x (LT, SEEEN & RESeERS 2—2 BORED
DEEAZECIAD,

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

(X 285D THe(N0)=0 ()&
ZEEDTE e(9,x)=0 (") v(g)

I\ — FimDEEXEVAICE
2DDED x, yICDNT LTS BYELE

Mx(Ey d:@mep E?T@%J EF, MRHBRDIIDTY %}?ﬁfﬁé%ﬁ%&fg
{9(x)>9(x)>...>9A L(0)>6, (X)>--~

Jkefl,---,2" -2}, I X
6(Y)20,(y)=...26, I(Y)>9 (Y)>"'

ERBNERAHEIE LS e e
WD = AL FEOER/IME
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07—

ox
BES & BD

I\ODER5R

x [ZDVNTORE

e(S,X) =v($)- D x,

Shoox, y,

Il Il
Il A

6,(x)26,(x)=..
N
6,(y)20,(y)=..
Il VAN
6(2)20,(z)=...
A
G(w)=6,(w)=...
G(u)=6,(u)=..

G(v)=6,(v)=..

ieS

z, . ORNBERENBICTENRDEHIZFCARREL
260, ,(x)260,(x)=---

x KYRBHLERD TE (xhMD)
x 3y KUREHN

20,,(y)26,(y)=--
yIF z&YREH
26, ,(2)26,(z)=-

zlFw SYREK

26, ,(W)20.(w)=---
A L
~29k,l(u)26k(u)2"' wl¢u$)§§5‘1
20,,(V)20, (V)= uldvFYBREN

DT —

© ZORDFT LrewvELes, ££85

e({A,B}x)=
e({B,C},x)=

F,XT /ME
min. &

st 0.8—(x,+x,)<¢&
02-(xy+x.)<¢
04—(x.+x,)<e

-x,<¢

X, +Xp+xc=2

R e*=—0.6

FBAR : (x4,%5%0)=(0.8,0.6,0.6)
Fiinte*=—0.61— BT IR S Z]< [ Fiter=—0.712— BT D12 S 1<
e({A, B}, x)=e({C},%)=—0.6 &Y,
6,(x) (=0,(x)=—0.6) HFETEL,

e({C.A}Lx)=
e({ALX)=v({A)—x,= — x4
e({Bh,x)=v({B}) — x5= — x5
e({C} x)=v({C}) = xc= ~ x¢

=

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

v({A,B}) —(x,+xp)=0.8 (xA+xB) 2L, &HREE%E
v({B,C}) —(xp+x)=0.2 —(xptxc) | y atagta =2 (=v(N))
v({C,A}) —(xxc+x,)=0.4 —(xxc+x,) LT BERHD

[4,2&7] —» —e=x,=¢+1.8
[5, 3&T] — —e=xz=¢+1.6
[6, 1&7] » —e=x,=e+1.2
L3NS, FILPORIEE

BABATHBRMe
ms‘ e*=—0.6E AT HE

t. O8—fete <
. 0.6=x,=12
02-(x, +&f) <& el
- <e 6Sxp=1.
04 Sx‘ﬁ”A)“c 0.6=%:=0.6 (= x=0.6)
Tazé PR B —0.7AT
—B=¢ 0.7=x,=1.1
T = 0.75x,0.9
X+ Xy +ge=2
Bl e¥=—0.7 H—ESOEE

BEAR: (x,,09=(0.7,0.7) (x4,%p,%)=(0.7,0.7,0.6)
HIDEE,

0,(x)=—0.9, O,(x)=—1.1
FHETRTHT, ZA2FIS

Bl5, e({A},x)=e({B},x)=—0.7 &Y,
05(x) (=0,(x)=—0.7) BEEEL,

RIEABECIORERS (5 x~0.6) | REAIEBIORERL (o 1,=x,=0.7) HILHHRTED

?Fﬁ HERAREICH 1T HIZ0)
SRR M ORE ] (F

BDT — DR

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}) —(x4+x5)=0.8 —(x4+xp)
e(iB,C}x)=v({B,C}) —(x5+x)=0.2 =(xz+x,)
FN e({C,A}Lx)=v({C,A}) —(xc+x,)=0.4 —(xctx,)
23-2*6/1@ e({ALx)=v({AD)—x,= — x4
e({B},x)=v({B}) — xp= — xp
e({C}x)=v({C}) — x= — x¢
A NELD  (1,0505)  (1,1,0)  (2,0,0) (0.3,0.4,1.3)
e({A,B},x) -0.7 12 -12 0.1 RES DR HEREVIECHE D
0,(x) =65(x) =05(x) =0,(x) =05(x) =0y(x)
e({B,Clx) -08 -08 02 L5 —052-052—0.72-08=—-1.0=—1.1
e((CALY)  -1.1 206 -16 “12 0=—0.6=—0.8=—1.0=—1.0=—12
220 : . : - 02= 0 = 0 =2—1.2=—-1.6=—20

e(fAlx)  -1.0 <10 20 03 | 012-032-04=-122-132—15
e({B},x) -0.5 -1.0 0 -0.4 (1,0.5,0.5) [&(1, 1, 0) &Y ZEE

(1, 1,0) [¥(2,0,0) KU ZFH
e({C},x) -0.5 0 0 -1.3 (0.3,0.4,1.3) [£(2,0,0) KYBEH #E

KEADLPHIFTARIERL

ﬁﬁﬁ@%@@@% i/g TUAEBZ LR, HE—D
2E ol e R IEL LU TS
ggz?‘},l,’;fgj"l/—ﬂ‘slifﬁﬁ&
® Y9 JL—{E (Shapley value) AFITEENBELESHL
RBECHID IV P—DEMEZEEIC UIEER
TJUAP—D AT DN ESIRIEEEDIBIIEEZD
TUA V=D NDBCEICKDFIEICES TERE258MEET
2 EIRIEDIEINY,2,....i-1,i,... DES,
BEBBCNN2 I v—ngsE = v({l,2,...,i-1,i})-v({1,2,...,i-1})
Vv TIU—EED nBORIBINXSERTRDEED, T
DOEBEDEIFE T i EBOENS EEEL e,
TUAP—i OV IL—fE NSogL i wn s

NIS OTLAv—#=n-|S|
_ (S1= 1)’(n |SD!

&Y, 12 S-{i} +Hi+N/SOIEFI OLIZ(1S|-1)!(n-1S|)EY
WIZ i AREICB ML TIRE S LRHBEM(1S|-1)!(n-1S|)!/n!
ScN, S=i
?=(0.0,5>P,)

VS -wS={3) - i

S-1

WBE D VP IU—BIFADDAEEBEIW—DRTHD gg;;fjﬁ;ﬁﬁ_mgm
BE L oMBIDENRSBASEIEERE URDERD | pms i

DNEEA IENE

Confidential
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oo SA& v(e) = v({A}) = v({B}) = v({C}) = 0
Tﬁ ﬁ 7T — /0D =m WA B) = (5+9)-7.2= 0.8
al W((BC)) = (3+2)~4.8 = 0.2
V(C.AD = (2+5)-6.6 = 0.4
V(AB.C)) = (5+3+2)-8 = 2
o YvIJL—fE
BITE : ISIUBIBEE  IRIET— A (N, 0)
N={A B, C}
v()=0, v({AN=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}H)=2

SIKIRIE BRE

P23 | A [ B[ C| #arr—osri—m
. (BIRFIDHBEEHARF LT
ABC1 00 08 12| £31 (v—0RREOMED

A—~C<—B| 00 1.6 04 $,=48/6=0.8

¢, =42/6=0.7
6 B—A<~C| 0.8 0.0 1.2 ¢i=3'0/6:0'5

BeCaAl 18 0.0 020 o 5 micsam—oms
CoAcB| 04 1.6 00| (oarpx)=(0.8,0.7,0.5)

|C—B«~A| 1.8 2.0 0.0
&it 48 \ 42 \ 3.0

ZOBITIE, (FFE=F) v TL—fE
MIATICEFNDA, v TL—EF
BIZITIZEFNDEERSEL

> PR G §@ NESY
D77 — LR L
aﬁ%aK‘
T Re |
®Z EE%Q § stable set} (von Neumann-Morgenstrenfi#) ‘7;%??&3
277 = DB D ICRESNZNEDDES
LZEES = DB D &b I DD DES
BNESKEXN'TEEE (L, RDL2DBDIIDTE
1. REZEM (internal stability) Vx,yEK — X,y [FEVICZERIRICEN)
2. HNEPZTEME (external stability) Vze XK, IxEK, x [dy &z

Domx:={y | y€X,xdomy} : D x [CXESNDEDDES
Dom A := UDom x : EEADBD(CZELSNDEDDES
NZZEHE © KNDomK=g¢
HEZEH © KUDomK=A

ZEES © K=A—DomK &BEITES KCA Een&Esy
LZEESK
Theorem a7c
F—I(N,v) DAT7C BLUVREES K B HITEELS(E

CCcK

BDT — DR

@ BE
FlRE © JIMNIBIBES  BES —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|
BASEME @ x,=0,x53=0, x,=0 - -

LIRS | x, + x5+ x=2 Fems ]’ = } 27
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) B&2(=0(fA,B,C) ) DIEE=fAT
A
Vv TU—BICLDEDDRBESTEL, Xptxe=0.2
ZICKBEDORBELLE LK D a7
Xctx,=0.4
0.5, 0.7
0.6
7, 12, Yy IJU—EERTLELD -
B C
=0.8

Eﬁ E ijm - A@ fxci;rg%—%bfyéiﬁa)

{Zx,- <u(S)  (EEIEH)

ieS
o BREES x> y/(VieS) GREFGH)
3)\7_A(N’ v) *B&1(=u({A,B,C)) ) DE= AT ’(c%i%n%?’@t';'

HEEHxITONTEIRER S={AB} — x, + x5 v({AB))

S={B,C} — x5 +xc =v({B,C})

(R () A S={C,A} &L T S={C,A} - xp +x, =v({C,A!
S=(B,C} #&LT Al - xe + x4 =0({C,A)
SIEEEN By D XEXET D2DR GREFSA)
Xp>Yp, Xc>Ye™ | XS24 XcSZe S={AB} — x>y, X5>Yp
5N ; S={B,C} — Xp>¥p Xc>Ye

Xc>Ye

S=(A,B} £58LT ;. ERLEFET S={CA} — x>y
XEXET DDl ’iQ ixB xRV RRBIRIZEN

x4<2y, ¥p<Zp L mAOESE

g
S={C,A} ZBLT  ofo> NP
M ) + 4ot R %jﬁfi&”’ ,
X4”Ya X2V B 1 C M
S=(B,C} Z&ELT S={A,B} &L T Xty
xEXFRT 2z0BE  xITXEShDyDEE Fu(C.AY
Xp<2p, Xc<Zc X424 Xp>YB

> REEENOEBORSx, yFENZREFITL EANDS

S 2B = AR OINEE LB (CHE B

2015/12/11
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BHT —LhDER

o BEES
BlRE : EFDBAT — (N, v)
v(p=v({A)=v({Bh)=v({C})=0,
v({A,B))=v({B,CH=v({C,A})=1,
v({A,B,CH=1 A

M) {AB NEMEEELDDE,
=AM LR, (B,C), {CA} LR

TEES
wFE K, = LRD3A
ERR K, O=ETRERET
(F#RIF0=¢<0.5THK)

E R Ky ()=R#k
E R Ko (=Rt

xR K, &

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

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

ERMK,© A

xX=(c, xg, 1-c-xp)
f o @
x,=c (<0.5)
B - C

BERT — I

o BET =

BDIATNEEZD.
NOBPDES = 181 (coalition)

BULIREE (losing coalition) L

BSFIRHEE (winning coalition) W

— (N, W) : BES —/\ (voting game)

nADTUAP— (N={1,2,...,n}) [CRDEETASHDRENS

RIEL, MTOMEZERD
(1) NEW, 9L

(38) SewW—- N—SEL

BALIEHE L= {{A}, {B}, {C}, 0}

(2) SEWHDSCT - TEW IR ST R LB FIRHE

Bl : 3DDIE N={A,B,C} DES TEMINT\DES
E#21, BEFFEH(10,10,1). BETHEEAR,
BSFUIRHE W={{A B, C}, {A, B}, {B, C}, {C, A} } &% N={1,2,3} ®

SRBESHARE ZR8EKILRE

BFREOHES FRLIRE

8 EAkER
[FEDEEEI?

Confidential

BDT — DR

® /Eig;‘éj
SARRIET —A (N, v) &ZEZD
JuAv—
N={A,B, C}
FSIERSER

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

1. vDMBINEN THDCEaEREX

2. DPZEEREXR

3. ZZ&ke, MICRE

4. Yy JIU—fEZRD, HICHE

5. ZEYPTU—EBOARBZESTE « LEEX

BET— A

@&mbﬂ*'agﬁlb‘friﬁf’@“/\é"&f’f
[8] p.45~ NE1~4 3&

JLdED
©® I5=

Vv TIU— -+ Ya—Ew D (Shapley-Shubik index) (1954)

NV D188 (Banzhaf index)  (1965)

T =7« )Ny D)UIEE (Deegan-Packel index)

2015/12/11
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BT — 1y

o IRENIBH
Vv IU— a2 —E VI8 (SSIEHD
B3 N={A,B,C}, ZEFEX=(10,8,2), B TEH20, 8 K11 TIERMIL

(@nr—LoROIDY p— |
JU1 5, BREOTE
 hOREICERLESD.

BSRUIZHE W= {{A, B, C}, {A, B}, (C, A}}
ﬁ%%‘l?gjﬁ/eﬁ;r\y b (pivot)

CEDHRDEE
o RENEY fomee
INVU DB HEXIBEH0

E i A ETOREENER - RAZRPLTNDES,

@b@}ﬁ?fﬁégﬁgégth_&affm&

Bl)3EER N={A,B,C}, B E=(10,8,2), R TELL20,BF 11 TEEMIL
BSRUIRHE W= {{A, B, C}, {A, B}, {C, A} }

ADBZEHERD DS, 2WRESB,COECDENESEEZD

skizs (0 A) migs R4 Y B0 15,16, 0
miws (B, ,Ajmg/ (swing)

ki (C A mriieis e
WSS (B, C A) w3 ADRUIBAEN 3/
BOEHZEKRDDIHZE

gkizie (O ,B) iz

B (A ,B) mHliRiE -

s EC + Bi iy T BOMBSIBZIEH © 1/4
FIRIE (A C B) FIRIE

A, B,JC)
—>
RIEICS MY BIE
A, G, B),
2 (8,40,
2 (B,CA,
s (C,AB), LTOIESIDEER-ENZLLN
(C, B, A) LIRFELIEZD, RBEEDE
T otk 75 B E RO E
SS]:E%Q L

BDSSIEH : pp=1/6
CODSSIEH : po=1/6

P = (0.1, 05.0c) = (2/3,1/6,1/6)

{AGDSS}E;& P =416 =2/3

5 #HBaisM: B (B B ) = G3/4,1/4,1/4)
EMBARE: B=(4,.5,.f) = (/5.1/5.1/5) —BHMULDES

SRS FIRBEL (X, BF
BEDSL, INTHRITRE
AL IR IS o TLES IR

BERT — I

© REDIBH
T4 =AY« )Ny D)VIEH (DPEED
RESE MENBNEEY ) CET S, RENERDEERD
BIBHREICRT RESOZENR2TELETS

_ ‘ 1 1 SEINERIRD R
REE i ODPIBRIS 7= - Y o < DELERELEESD,
W™ | sarms-: | S| 7 sREs0zE8A0EE

51)3EEE N={A,B,C}, ZBEFEX=(10,8,2), ZERTEE20,B8E K11 TEEMIL
BSFUIREE W= {{A, B, C}, {A, B}, {C, A} }
BINBERI2HE Wm = { {A B}, {C,A}}, |Wm| =2

o 1 G BEAICDNTORM: 12+1/2=1
{g‘é’g:gg e 1/23 @{Mﬁm:auroﬁu: U2+ 0 =1/2

BRECIZOLTOM: 0+1/2=1/2

5 DPIE#M:T = (7, 75070) = (2,1/4,1/4) —BEHMUADESER

Confidential

BET— A

o BRENBHDE
Bl EH20DFES, 4BENE

40% 35%

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

STHER. BFHTHEETR

nnn

©
ll COLEREED S (S

KREEMLBOMN?

15% 10% #8RutbE:
SSHE
Bzig$
DPi5#k

2015/12/11
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BEERRERE 2015/12/11

S5k

BAARNE [ —AIBSHAPI] HIZHIR (1981, 2003 s )
BARNE THT —AIBR] 9=EE (1994)

MME [7—AIE5w] 5L 199%, 2011 G )

PBANSE - HEERE MBHYT —ADIEH] FRAPEIRS(1985)

| PLER - SREHER - WIS 5 — NERTRS | 52m7Y

RABHEE ID/IvOT—ABFU—1 Y1IVRit(001)
HEERES - NFERE BEIYIFTLADT —AD] BREE1998)
RIEX « MAXD ARV —Y3 VX - UY—F ] SHEEE2004)
MHEFS [BREHEHEFTET D]
http://www.misojiro.t.u-tokyo.ac.jp/~tomomi/voting/votin

ENWBE - BASR MBEEBItERHT—A (1) (2) J
L—¥3 VX« JF—F(2003)Vol.48,n0.1,2

BT —

MUROBERET —AICRITDSSIES, Bzis#l, DPIEHEGFEL

(1) BADTU AV — N={1,2,3} [CRDBHSEAT —LEZZ
ZRU, TUAP—1ICIESENDD.

(2) 4DDOBEDZENZNERBE (40, 30, 10,5) ZEHTLDE
RNT, 2BMUEOEBRTEEEET CEHHERDS.

(3) BHDKESADADFIBLTHD, ZDLLHEL (30%, 25%,
15%, 5%) Thd. MEMIICONT, BFHOBRRNEDET

BRENEHORALRRNEREFE TS, RHELEDWeb
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