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® ZAX/{)IT A

» 58 (bargaining problem)
RF5xiTD <—1_.|‘573‘0),t2\%0)mun§k5:63

B & BREICE ZHDIL—)LEBRERDD
{51 /u\AL¥@JUJ7
EFCELEVETD

I VTV THOIC, <FEERUIZH, <USIE, ete...

BNZ | BBk Bk [EB]
Bk | (2,1) | (-1,-1)
Hy&@ ('19'1) ( 19 2)

— EEfEiE8 Goint pure strategy)
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— #=EEE888 (Goint mixed strategy)
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° FESEEEIBCXRIR0EES
X35 G=(a;,b,) (i=1,2,...,m, j=1,2,...,n)
o0 ko s

EEREIEGHDE bﬂ%’)ﬁﬁ?i’éz E U EESDERDTH

Z; =1
2=(2,Z15 " L) ZZ !
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— EIROJEES (RhEgJEES

R= {u(z) v(z) z c Z} QT?ZIZ%?’JTQI
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= BNZ& | BBk BR[|

B | (2,1) | (-1,-1)

© 2ANRSHT — I BRE | (-1-1) | (1,2)
JUAV—A, BOESA E,, Ep ) I L IE A

{EA(Z) =27, -2, — 7, + 7, {EA(paq) =2p,0, — p,g, — p,q,
Eg(2)=2,,-2,-2, +22,, Es(p.q)=p,0,— P,0, — P, +

(E,, Ep) <
ZHDERIFAEES (1, 2) 0, 0, 0, 1)
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)
/(29 1)% (19 0, 0, 0)
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*RICE>THER  (c;,¢9)=(0,0)
JERMNT —LZEDOD (c;,c9)=(1/5,1/




® 2 ANRHT — I

NES SRR
Bes .

AXB S, Sg,
Sy | (6,7) | (0,9)
(9,0 | (2,3)

1. (BA)RBRAIEESERNTHED
2. CODT—LZERNAT —LDOBFERELT, RIFOEEQRZEZZALD




Q;yﬁaﬁb@gi 7l/’f’(’—l— C O)/\Lnrunﬁkb\
S MES N - BhHEE, ETBDRERE

RHDEER C=(Cp, Coneny C) e BRI REDIRIE/KE

- %iﬁaﬁgga S — {x = (xb .')C2,..., xn) }
SOmIZ I NSHEE
1. nR7cEuclidZ=ZEDEREHEONES

2. BERc I SICBEND
3. SICIE, ERDIICDNT, x>¢ BRdIREVREIEEIDED

© R HERBDOEIVE

« RS8R (N, S, c)
7'?;‘&0)\\/%{\ S = (817 827 » S )

SR (N, S, o) NSXBNEES, 2TOTLA P83 S
5 \DEL
ClEmoDm s MEOHSIICCS, CORS o — i st AR,

0 R F.: (N,S,¢)—s HERTTEDLIRBEESD
RHEE (N, S, e) [CXTL, EiEm s ZXihcstEDIL—IU




RABILFFICIE, 3EA

e \ \ \ A B (REES M B RIS
© HDEFESEDBIEITNENE (part 1) | ¢ LYZLOFUGHREITS

INHET 1A%EM g% Al oA YA A
x MEASERN © xz=c (=1,...,n)
F(N, S, ¢) D¥4Em s MEASERDESE, FIIMBEASGERNTHDEL

NEED L REAGEM
x DREAGEN © xpc (=1,...,n)
F(N, S, ¢c) DEHER s DREASENDES, FIIREASESNTH

N2 N — @t (HESEME, 2R
ZHDEFER F(N, S, ¢) = s [3/\U— FRETRINIFES5R0)

INE2 L g8/\U— @M
RHDEFER F(N, S, ¢) = s [388/\U — FRBE TRIINIEZRSR0)



Sg, | Min | max

s (8] (2,9 (4] 2] 4

S, ( 69 2) ( 4, 6) ( 2, 2) <
max 3 A NHEI LY N — i
Y2 o1
&R Dmaximin® 4t
RBDEER ¢c=(4, 3) §
3__
£55 7l —
1__
| | | | | | | ] )




® NaShX /-’I_:'):%

» Nashi& £TLA4F¥—IZDL
T, BELSNOD
H(Xi _Ci) = (X1 _Cl)x”'x(xn _Cn) FEDESDIE

ieN

» Nash3Z 5%
A (N, S, ¢) DNashXZ B EZ(E, NashiEBZHRANICTDS DR s
(S, —C)x---%x(S, —C,) = n%a)i (X; =€) XX (X, —Cp)

or N(S,C) = argmax{l_[(xi —C) |X €S, X2 C}

ieN
J\
Nash#Z &1L, FSFDAlIE
EDNSHIIEDT, TLA H#EEE 0 [2THLT
V—BICHFZEE—REH# %iéckhxﬂg@%
LTEEDHLEL.
(h A D 1E A 8 LR Z HEBR)




® INIEiE;Il,)(_éﬂifﬁ

(S, —C,)X-+-X(S, —C,) = max (X, —C)x---x(X, —C,)
XeS,x>c

I

AXB Sg, Sg, Sk,
SA ( 8, 4) ( 2, 3) ( 4, 1) X9 X9 7Co
(6,2) [(4,6)((4,2)

HER c=14,3)¢95
1 &R MDmaximin

EE y, =12k, EVNVDIE—RE
L TEATHED!
cN\L—hE (KRIEEME) @I ?
HEH X
SBIT z;=y,-2, z257x,-3 ELTZEE,
*Nashfi(XESEITHM? o
cRIEREROEEDBEIEDZEREHZES !




® NashAJ 582

Bl : 2 (bargaining power)
(X, —C,)*x(X,—¢C,)°, [a=0,b>0,a+b>0]

B % | FrEk BR[|
E'T’B.k ( 29 1) ('13'1)
HH&@ ('19'1) ( 13 2)

ca>b DEFE(TLANVY—ADANKEH5ELY)
Nash3® B8 : (u*,v¥) =(2, 1)

ca<b DE(TLANY—BDAEMNIKE ML)
Nash3S 2 (u* v*) = (1, 2) |

ca=b DB NADRBHHIELL) |
NashZZ B2 : (u*,v*) = (3/2, 3/2)




@)4//) DHEFEGRDWICINETNNE (partIl) ’
JNE3 1 RIS ODIE—RZHN S DIRTT 1 — RHERE =0 LS
AISEART BBITOREEE X TEARBENICEN S

INEE4 LX)

FE

Bz (4,
£, JL—

—R2IC(S, EKIFOEES S DIESDEE n(S) = {n() | xS} [CXTL,

m(S)=S = F(S)=F(S)foralli ] ZIZT ~_
INEES C HEZMM (BERM) TLAv—DEESEZHBZTE,

Z \/-’IjFDﬁ% (N’ S’ 0) l:a’a\b\‘t’ §5$€Eﬁﬁ§w1bbﬁb\&% é-to)
Flr(S)] = o[F(S)]

2 NRSHRRB(S)ICHRNT, 35581 S DY y=x [ZRE L TXIH
JUF ICRKDEERICHITD2 AONBDEFELN] Z|icd

TLAY—DZITRAFIEMNREL

T~

TLAV—DESEHBEAT-H,
RSN L L-ELTE, &2F
RIZBFETLAV—DZITEASF
"NBESOMITHICHIL, fIZE
RICLTHEDLLLY
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© RHDEMGRDWICT I NS NE (part

23%6 - FBESEISHNERN S DIRI7E N
ZHRIE (N, S, 0) EFZiESR s [CBNT, s
TCS, F(SeT = FNSe< F(1) <
RET R CE D CDESNH
RBRIRE (N, S) DR FICDNT, F(I)=t £9D. MCN&EEZ,

D N-M AOMBZEEL, MOTUA VP—IZITDORSE (M, S) &
CDEE, EFICE>TMDIUAVP—DRIBIE, IV, S) TE M,

\—/

BDBE (S, ¢) D (T, e) IZ
FZ CHEEER s [TEDHSELY

ZHB5IR0N.
BHERELENE, Tl —
#éaﬁﬂ\ﬁAL\#nfﬁ
Y24 BAMEES>TLES !
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® NashRZHHED—=!
NashDEE (1950)
2 NRHRIBDNashZHEE S, RD5DDNEZHIC I HE— DR
BASEE (%D , N\U—F&EYE (R%E2) , NSAEEDDDIRIME (KNE3) ,
XURME (WNE4) , HERERNBEDSDMIIE (1N¥E6)
RothDTFEIR (1977)
ERDIZHTBICHUNT, NashZZHERIIRDADDNEEHBIZ I HE—
BEASEY (RED) ,
NEREEDODIRIIME (NEE3) , XUFME (RN#E4) , EEEERZNRBEDNDSDIRIIME (
FEDOISRIBICHNT, RO3IDDNEE
MNEREEDODIRIIME (NEE3) , XUFME (RN#E4) , EEREERZRBEDNDSDIRIIME (
Zmic 9 DIENashfED, FFEREE F(S) = c= 0 D,

LensbergDEIE (1985)
IERDORSEREICHINT, NashZSEE(FRDEDDNNEZ I I ME—
BASEME (1D , /\U—F&REE (R%E2) ,
MNESRIEEDDDIRIIME (N%E3) , EZE (RNEEL) , EREEDCEDEEHE (BETD)




®

R BDEIGRDMIZ I NS LE (partlV)
%S : (BB

RHEREDEME A
M(S)=(M(S);,M(S),)
M(S),: XiBEESHTD T LA
Y —iDFIE LR (BARELE)

2DDRBHEE (N, S, ¢e), (N, T, e)lCHRNT, BEMEANE
——>T>28, DD MMD=M(S), (=1,2) = F(D=F(S) (i=1,2)
A

« NEGADHEE
* Nashfi# [T ESFmI-STEL e S HEH

l

Kalai & Smorodinskyf#

RHAIESD/\U — FRBFFEES E, RFEERCCIER
RM(S)EZRBSBIREDRREHZBERET DIL—IU
Kalai&Smorodinsky® FE¥E(1975)
ERO2ARSBEREICHINVT, Kalai&Smorodinskyfz
[ZRDEDDNEZmIC I E—DER
BASEME (N1 , /\U—bt&EE (1#%2) ,

NSRAEEDSDIRNE (N%E3) , XIFME (RN#4) , BEARFPME (LN%EES)

X2 \

R ASHBLTIZHE K
Lf-?IZ, Nashf&ZTlETL
AN —2DF1FHVEL !




=] 4\
o IBREECRD
BlcE © JINIBIHIESS (HBEEIF—](2004/8) p.32~)
STHARRMECES ... A=5[EM, B=3EM, C=2{&M
HEMEROES ... A+B=7.2(8M, B+C=4.8{8M, C+A=6.6{EM, A+B+C=8(&M

BIZIE, AmEBHIEENENIHRBIZERT S (5E+3{E=8(F)
KU, RELTHRIBRZER (7.2(B) LI=I[F5HK0N.
— 0.8(BHDFZET HELDILE!

MARRERALZTLAVY—DJ IL—T =R
RENMEONDZEICIOTHONABERDIEZ S A B ="1F1EEH




® EIZZEE]:E C\_’_ @Bﬁj\ ﬁifgmﬁgﬁkﬂﬁﬁ(transform?ble utility)
7 WEE = FlBEO—EHETLAY—/

T  IBET—A THHIZEETSE, A-BAEEL-E
T — D= =D, ADEREBOFIF{AZELL
(1) LA VP—=N={12,...n}
(2) NODEROBEDESIIIZETRE TLANY—DREITHE

(3) ZFEUEIENEEL, RIEANTRIIAL DAL =B HICEREHEE
CRUIIAL\D BB —/n (games with sidepayment)

FEERDORE SICTZVVL, EFEZXT T DEEH v(S) H'FE
v - EMREER (characteristic function)
v(S) IR SOEDIREE

v

(N, v) : 1R¥#ERS4S — L (coalitional game)



o IREERD
BlEE © JINIBIFIESS (#2EIF—]1(2004/8) p.32~)

SHHARRIBBIICERE ... A=5HEM, B=3EM, C=23M
HEMEROES ... A+B=7.2{EM, B+C=4.8H, C+A=6.6{2H, A+B+C=88H

TJLAVY—D&EE: N={A B, C
EIAREIRE: 2V = { ¢, {A}, (B}, {C}, {A,B}, {B,C}, {C.A}, {A,B,C} }
HIERE: v(e) = v({A) = v({B}) = v({C}) = 0

v(1A,B}) = (6+3)-7.2=0.8 vDMEIN % B (supperadditive)
v({B,C}) = (3+2)—4.8 = 0.2 & HWMIHESNT=p) BEFEED

v({C,A}) = (2+5)—6.6 = 0.4 IS, TIZDWLWTULTAERIL
v({A,B,C}) = (6+3+2)—8 = 2 v(S) + v(T) = v(SUT)
C v{AH+u({B)=0 0.8=v({A,B}) ) g o A . g

0.4=v(iC. A I HLYRKIZITEILI-ANFoNDER
4=v({C,A}) L ATKRELN UNSKIEA AL NS TE
2=v({A,B,C})

y v(iCH+v(RAH)=0
v({A,B})+u({C})=0.8

W(B.CH+U(AN=0.2 = 2=v({A B.C} %fiexe%;ﬁm%u -
_v({C.A)+u({B})=0.4 2=v({A,B,C}) | RSEE (S TER4Y |1 55T B ERS

) $5T, COF—LOUREMEN. EH5RIEL, BHERMHS

IATIATIATIATIA TIA




o IR D
F# ' Bd (imputation)
RIEET — I (N, v)
TUAP— i DFIB 2, RIEBART ML x=(x,, %90 ,)
ZIROJgEES R

R ={x=(xl,~-~,xn)

DX sv(N)}

ieN

KIFYJREES DR x NSRBI ICHDITHDFEM

(1) BASEM x = v{i)) BTLAX—DFE (LB
(2) Z@FSEE Y x =v(N) THTEGIRELEL L

iel\l/¥
2TLAV—DHATHLONSIE #HBLS (preimputation)
v(N) &, TR SNAIEGESLN EREGEEZTEIZTRFEAINL
— T~ 2\ /e .
LHRGEEEB-TFIEA ECs (imputation)

IR IVIEEEIE AT RESRLE T/ BAEEEEEAREEEEHT-
L—hR@EIZiE->TLVS I FIFERNTRIL




o IREECBD &
BIEE - JIWMIBIHESS | IBED — A (N, v)

N=1{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

FIRURLIREDE © {AB,C} ZFODIEMEREHOE : v({A,B,C)) =
(1) BASEMYE x =v{D})
(2) @ESEME D X =V(N)  EABERS B EN?

Y EABERANEZSND?
BeDDBI: (x4, xp. x0) =(1, 0.5, 0.5)

(M EAGEEZEFE-LTLS: x,=v({A)=0, x3=v({B})=0, x-=v({C})
(2)&EREEREBRE-LTNS: xtxgtx.=2 = 2=v({A,B,C})

BoD TIERUMBI: (xy. x5, x0) =(0.6, 0.8, 0.4)
(MBEAEEMEZHIZLTLS: x,=v({A)=0, x3=v({B})=0, x,=v({C})
()& AREBHEEE-SELY: xtaptx.=1.8 < 2=v({A,B,C})

BeD TIFS MBI (g, xp x0) =(—0.3,1.2, 1.1)
(WEAEEEZ G-I 1, <v({AD=0, xz=v({B})=0, x,=v({C})
(2)2EREEEZBLTWS: xtapta=2 = 2=v({A,B,C})

Cth




, o IRIESEYE (EAAEEOWLR)
hh /)", ANUJL = EEDRE SITDOVTLUT
Zml=I BT > X >V(S)

€S
7?2 (core)
=N, v) BMBIBENDEE, RIESBEEREIRODES
2 : Theorem
C(v)=9xeX | D % =V(S), VSN ETLA T —DEYS B
ics WD E R 1 — LD
PERBSR (X BEALE A0 ET5 5

BzE © JNIRIFERER BT — A (V, v)
N={A, B,
0(@)=0, v(AD=0, v({B))=0, v({C}=0, v({A,BY=0.8, v({B,C})=0.2, v({C.AN=0.4, v({A,B,C})=2

<RESEE> I
73 SEMEFET-
for S={A,B,C}, x + x5 + xc = v({AB,C)) = 2| B s SEEEEEEAIT O
for S={A,B}, x4 txg = v({AB) =08 (seLTEBLIEEOHEETNIEEN)
for S={B,C}, xgtxo. = v({B,C})=0.2

for S={C,A}, xotx, = v({CA}) =04
= Z —
for S={AJ, X =vlan=0 EALLEASENERTOT,
for S={B}, v Zu(B)=0 - EAZeST
for S={C}, X = v({CH =0

RESIEM 2 W I B DB (x,. x5 x) =(0.9, 0.7, 0.4)

x4txp=1.6=20.8 = v({A,B}), xztx=1.1=0.2 =v({B,C}), x-tx,=1.3=0.4=0v({C,A})
RESIEM A G/ SIS VA DB (k. x5, x.) =(0.4, 0.3, 1.3)

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




RESEM (EALEEOLE)
FEDIEE SIZTDOLTUT
=9 o Z X. > V(S)
ieS

17?2 (core)

<

IBESIRI ERIE SEADBL: (o xp x0) =(0.9.0.7.04) ) WFhE il

RESEEZ /B DB (x,, x5, x) =(0.4, 0.3, 1.3)

C(v):= {X e X
BeE © JNIRIZEEER - IBET — A (V, 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
R A >
for SSABC), xy ta e 2 W(ABC) =2 [ o 1R S OB x

D % =v(S), VSCN}

ieS

for S={A,B}, x,txg = v({A,B}) =0.8 i 2 <3

for S={B,C}, xp+x. = v({B,C)=0.2 = AYOLME

for S={C,A}, x.+x, = v({C,A})=0.4 AT LIFVLDEEHREICKHLTER
for S={A}, X4 = v({A) =0 mr BRIV DESEEAD
for S={B, X > y({B) =0

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

x+x=1.620.8 = v({A,B)), xptx.=1.1=0.2=v({B,C}), xc+x,=1.3=0.4=v({C,A})

x,4+x5 =0.7<0.8 = v({A,B}), xptx-=1.6=0.2=0v({B,C}), x.+x,=1.7=0.4=v({C,A})
V(IABY — (ot =01 R (N AHE [0 MR (A, B2




© 5z8
S AT — AD TP C(V):={XEX gs:xizv(S), VSCN}
N=(1,2,3)

v(e) = 0, v({1}) = v({2}) = v({3}) = 0,

v({1, 2}) = a,, v({2, 3}) =a,, v({3, 1}) =a, (JZIZL, 0=qa, =1, i=1,2,3
v({1, 2, 3}) =1

T — DD x = (x;, X9, x5) ETFTDE, x;, 20 (=1,2,3), x;+x5+05~1

A Xotxs=a;, | EEZATABCH,
A x1—|—x3§a2 :0)72_1%0)@3%\
NDEE X&ERT

120° 120° X 2
N \7\ / Theorem
/ 190" \ SAT—L(N,v)DAaT

x5 r‘ M =H DR E+

o | PEE
v({1,2})+v({2,3)+v({3,1})
=2v({1,2,3})




Theorem
AEMEMNAST —L (N, v) AT I(XZE

A (additive) © V(S UT)=v(S)+V(T)
« JEAREH (inessential) © MER v 2D Hhy — L
® 3&5% ) - KE#(essential) © T5THWMEHT —L
MTRDET—A (ZETEINER) ICHRNT, v &2 TCESHL,
aBD0XKD. 22, v(N)=1, v(p)=0 &9 B.
(1) SATERT —A ([4] p.25 H13.2)
—TE2DNEEE3IANDZERTHITD. DERIBENEETDECEES
v({1,2,3)) = v({1,2}) = v({2,3}) = v(i3,1}) = 1 e
v({1}) = v({2}) = v({3}) = v(p) =0 "
— J)Cl)=¢

Q5.8

(2) 3AIEEHES — /A ([4] p.26 3.3) v T
EBOBEEIADSEATHT D, SERISENEENE TEES
FREL, T P—1CIHEEBEN DD, BEOEEICILTL A P—1
NONE. BB, TLAv—2 SEICRESOEERTE

U({1,2,3}) — v({1,2}) — U({].,S}) — 1 i ..............
v({2,3)) = v({1}) = v({2}) = v({3}) = v(e) = 0 /N
— 377 C(v) ={(1,0,0) } 2,3M1EDIREEHC > THES

TaL, 1nemEBTLES | 2



5/?25%7\’7 I ([4] p-26 $13.4)

playeﬂ 145, 10705
* 27355, 95073
= P ayerz

player4

KasocYr-0» FEBEV-L | sEmEo=sARt k=

N=(19.34 HESIFHL,

{1,2,3,4} DEDMT v EEtE
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

— a7 Clv) ={xEX |x1 +x3=150, x2+x4 =50, x1+x4 =7
x2+x3 = 100}



®BE
. playerl
(3) REBAT—A B 5| {if4%

frresasoo D R larer2 G mlaord
Ot xd=50 ) ff" q : player player

&

xI=p
player4 < X2 = q
x3=115

) (xI + x4 =100)

'[/\\ 120 = p-q =
----------- 1000 = p =
x1 + x4=170 900 = q 2".!5&_

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

player2




POFERE GREFTEIECED)

T—1\ (N, v) [CBNT, IPHIEREBBINE DR

> % =V(N),
HXEX“?‘Xi >V(S) (## VS < N)
_1eS
(P) min.Z=Z\;Xi (D) |max.o= Z)/SV(S)
S. . X >V(S , 0#VS c N PN
ZS: (), ¢ = s.t._;yszl(ueN)
(P), (D)= ET A B TREMR T 20 (42

2*, w* HFb, ¥ = w*.
F71=, [z*<v(N) & a7 hIEZE]

Theorem
B (N, 0) 1250 T, EREATRELET B DNE+5
CD | &4E, WAEED)OHGE ST EBAS Ly 25 L
ZYSV(S) <V(N)

p#=SN




a7 ITEHFELRY,
TEE--=YT A.
ZIx, BlIZ=E—D®

BN ES 2 o CHD.
- AT HERDLE, -
® I~ (nucleolus) (Schmeidler,1969) F7ISEFhS.
RIE S & B2 x=(x,...,x,) [CDUL\T
. E:a7TIE D) X 2v(©S) KUREIL
(S, %) =V(S)— Y X 2

excess

& EDx I3 LT I2ES D DORE] &0V

D x [CXILUT, EEEEN & ZZESeZFR< 22 [@DIRED
S ANV BICTI/NDB.
X 28&EE5D0 R HEe(N,x)=0 (") &

0 (X)=20,(x)=>...2 92“_2()() ZEEDAE e(p,x)=0 (".)v(p

2\ — Z‘iﬁ@%"éﬂ(%bllﬁ(:tb

S22 \ IVAS &;7_3 ,ﬁﬁb\ll\é VA
x 3y KOBENTHSB) EF UFHROIT & ﬂg(mm) i

6?(x)>9 (X)>...20,_,(X)20,(X)=-
ke {l,---,2" =24 | el A
ﬁ(y)zé' (Y)2...26,,(Y)26,(y) 2

ZNRDERBWREDDFELRNEDZ{ZEND




EBR EMEICBITA-0 A
[BERERHORE ) (HEHP.3602)

©1=
BIEE © DJINIBIZEER - BT — A IV, 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
- _ _ —08— B
e(1A, B}, x)=v(iA,B}) —(x,+xp)=0.8 = (x4 txp) . o
=1=L, £ E5HEEH
o({B,C},0)=0({B,C}) ~(u5+20)=0.2 ~(uyae) | 71y EREEAEIS
< g({caA}9x):U({CaA}) _(xC+xA):O°4 _(xC_I_xA) > jq B .
5 e({A}x)=v({AD—x,= — x4 Vm= g WENHD
X e(iB},x)=v({B}) — xp= — x3
™ C =v({C}) — - —
& L eCh0=uC) = %o T LA AREMUELECCETERS
i BNITERDHBHLP EEDERS x IZDVT, Fifidte=—0.612—HT 512 S
it min. & (e(S,x)=—0.6 &735 S Z[&<)

st 0.8— (X, +Xg) < & ZD52T, FHEOLPEE>THL. LT, COBYEL.

02-(Xg+X:)<¢ 9 FITIELPEIFIELY [—e<X,<e+1.8 [0.6<x,<1.2

0.4—(X. +X,)<¢ —&<Xz <¢+1.6=70.6<x; <1.0

“x.<g T —e<X <e+12  |0.6<x <06

A <

—Xg <& | B2, e({A,BLx)=e({C},x)=—0.6%2D T, RIE{ABIL{CIDOH

—Xc <€ min. & SIS e*=—0.7

X, + Xg +Xo = 2 st. —¢< XA <e&+1.8 B A : (x4,25)=(0.7,0.7)
ExE{E: e*=—0.6 —£<Xg<¢e+1.6 ME— B2 50 D
B EAR : (x4,052.)=(0.8,0.6,0.6) XpotXg =14 (X 4,%p,%0)=(




v—TUAEBZ LRI, HE—D
BEHZ5
a7 AT RFIZHEICLTLNVS
DIZxL, I TLU—EIETERE ]
~ #=HEIZLT-fiE
® y’pj[/—ﬁ (Shap]ey va]ue) a7 IZBENRDEFRSEL

RECXIDTUA V—DEBEEEEIC U
JUAVP—"ATOINDEEREEEDIENEZEEZD
JUA VP =D CEICKDFRICES TS I2ZEMECT
T EIREDIESINYL,2,....i-1,i,.. .\ DEE,
FBIChhad T v—ngaE = v({l,2,...,1-1,1})-v({1,2,...,i-1})
VeI —EEE, nfBOZRIBINBERTRCDEED, U

DOEBRNEDERFE TLAr—i SO S SMEL LS,
sy g 1 Nt 1S |1
JuLA1 vv—iDIv L —1B h?/S@gL4’V/—/§ﬂ=n-léll
N (|S|—1)!(I’]—|S|)! I MRRISS - E 155 £N N -1)!(n- !/n!
o= D, , (V) -vE =) o
ScN, S=i n -1

Q= (0,05, 0;)

BE VP TIU—BIRADDAEERBLIM—DRTHD ﬁi;f}fﬁfﬁ P
\] — \ A, : T _I_JE
#HE NMBINENESBASEBUEEHEL UBRDERD | s aiFm

NELNEE




o v JL—1IBE
BIRE © JINIBIZREE - BT — L (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

4 N
= = ik () = v({A}) = v({B)) = v({C}) =0
SRS RERE ({A,B) = (5+3)-7.2 = 0.8
D g5 A |l B C | < v(B,C}) = (3+2)—4.8 = 0.2 e

- v({C,A}) = (2+5)—-6.6 = 0.4
A—B—C| 00 08 1.2 \v({A,B,C}) = (5+3+2)—8 = 2

A—C<—B| 00 1.6 04
B«—A~C| 08 00 1.2

ZITLANV—DIxvTL—{E

6 — ¢, =4.8/6=0.8
B—C—A| 18 00 02 g, =42/6=0.7
C—A<B| 04 16 00 fo =3.0/6=05

X TLU—IEICKHMHE—DEE S
|C—B<—A| 1.8 2.0 0.0 (x4,%p,%X)=(0.8,0.7,0.5)

&t 48 | 42 | 3.0




® ﬁﬁ%‘% (stable SQt) Cor fi# (solution) , von Neumann-Morgens
BiE (Bi8) : SAENT —A
—EF2DEBEREIADDERTHDITD. DEURIZENE

v({1,2,3}) = v({1,2}) = v({2,3}) = v({3,1}) = 1
v({1}) = v({2}) = v({3}) = v(p) =0
— J)Cl)=¢

T1... > BEIZIIXRBDRENDE, BB NHIEHEHEICUINELIDTIE?

Il IR¥E(1, 20D — BEES x = (0.5, 0.5, 0)

5, K={(0.5,0.5,0), (0.5, 0, 0.5), (0, 0.5, 0.5) } DLFHIAT
(EULMCKERRICAL. Ff=, (0.4,0,0.6) HEIE (0.5, 0.5, 0) [CHERE

. ZEELSE (stable set)
—~ BBADEEXDHAEEKNUTOMEZ G-I, KERXERS
(1) REPLTE ™ (internal stability)
x€K, yeK - x,y [FEWZZEREFRIZAL
(2) &R &E E % (external stability)
KIZBEGEWEEDED L, KICETDELKEL1IDDE D ICTKESN

[N

EDECZER

/




°» TEES
Domx:={y | yEX,xdomy} : BD x [CZECSNDBEDDE
Dom A := UDom x | ESADEDICSZAC SN DB D DE

xEA

ANBLZEMH © KNDomK=¢g
NEZLZEE & KU DomK=A
ZEES © K=A—Dom K EZmZIES KCA

b

Theorem
T—LI(N,v) DEEEENT=E1DDE LS T=6 D W)
B+9EEIL T—LIWEREHTHSL L.

Theorem
H—L(N, v) DATC HBEURFES K ARG (E
C Cc K.




o BES -/
nANDTLAV— (N={1,2,....n}) [CKDEETRISHDRENS
BDIATIMNEBZD.
NOBDES = 18 (coalition)
B5RIIRHEE (winning coalition) W
BbiRHE (losing coalition) L
— (N.W) 887 —/\ (voting game)

22U, MTRDOMEZERD & BISHEIT ISR, TRE A (XILIRE

(1) NeW, ¢o<L
(2) SEWHDSCT > TEW BFIIRIEZ S CIRIE LB FIIRE

(8) SeW—- N—S€eL BFIRIEDEMESITKRILIRE

Bl : 3DDOHE N={A,B,C} DS CTER SN TCU\DES
TEH21, BREFEEN10,10,1). BEFETEHEOR,
BSRIREE W={{A, B, C}, {A, B}, {B, C}, {C, A} } &% N={1,2,3} ®

BAbIEEE L = { {A}, {B}, {C}, ¢ } L8 @EEHEY
TEDEEMN?




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

o &

Vv Tl — - Ya—EvDEE (Shapley-Shubik index) (1954)
N TDIEEL (Banzhaf index)  (1965)
S =1 « I\ D)LIEE (Deegan-Packel index) (1978)




EIZRTJ—\DEI:BQQ
s Y9 T—« 02—y D188 (SSIBED
Bl)3EEE N={A,B,C}, B E=(10,8,2),BmATELN20, B H11 TEFEMIL
ESRIIEEE W= {{A, B, C}, {A, B}, {C, A} }
BRI 42 N T—LDFED1ID

EJxvh (pivot) So—TLAEE, BE
(A, B/ ( DEEH OEHEIBRAL

RAIZSMT IR 220.

(A, C, B),

(B, A, O),

(B, C, A), £ TDIEFI D EFRHEEAZLLY

(C, A, B) ERELI-EZD, EREEFDE

(C. B, A) VAV ERBEROHIHE
> A

ADSSIEER : 4/6 = 2/3
BODSSIE®N : 1/6
CODSSIEH : 1/6 @ =(Pn, 05,0:) =(2/3,1/6,1/6)




ECOEREBENEMN » RIWZRPFLTNDES,
BoDREREZEEIDCLICKI O THREZE
ARDCEDHERDIEEE (R4 VD) L1320

HOHEE
" o
© IBENIE%

« NN DEBE ((@xiBzig#)
BN3ET N={A,B,C}, ZHFEE=(10,8,2),:5 = F£020,)8F 11 TEERIL
BRIEE W= {{A, B, C}, {A, B}, {C, A} }

ADEBHERDDBIHE, {B, Ct D2BHEETCOINDEESEEZRD
BiLiRiE @ A) siigig —A7427

gz (B N ,A%z/ (swing)

Bt (C A BERIRE

WIS (B C A e > ADIETBZIEM : 314
B =KD DIEE
Btz o B) sitizs
iz (A B) Rz N y

4+ > Sy -
BitiRs (C B) mitizi E:> BO#EXI B8 + 1/4
BRIRE (A, C B) mrizis

= #esiBaissy: B= (5,58 =(3/4.1/4,1/4)
ERBzIES: B=(L.. Bs. Be)=(3/5,1/5,1/5) BN BELD



B /)N s T 1R 45
BFRIREDSL, LAT
HiR1TAHEBALIRIEIC
HoOTLEILD.

o RRENIBE
s T =12 < )Ny D)8 (DPIEED
BRESE MBIN\ERIEEW ] CEIES, ZENEZFOEBZD
BINBSFIBECEIRETOZENEIETHLOETD
1 | =15\ RIIR IS ) iR
ZE | ODPIERIE Vi=—— ), — _ | hBLERELEEED
(W™ | saims=i S| 7 gREE0RE8HOS
Bl)3BI3E N={A,B,C}, Z2F4=(10,8,2), Z T H20,BH 11 TEZEM T
BEFUISIE W= {{A, B, C}, {A, B, {C, A}}
INBEERIRHEE Wm = {{A B}, {CA}}, |Wm| =2

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

{ A B C BSEAIZDLNTORM: 1/2+1/2=1
CA}— (112, 0,1/2) BECIZDLNTOM: 0+1/2 =1/2

) DPIEE:T = (/a0 Vso7c) = (1/2,1/4,1/4)




© BENIBHORLK

Bl © EL20D5E =, %8 CHRk. BFH CEEAR,

CDLENRE DN (GE
SRENHTOM?

40% 35% 15% 10% &Rt EE
SSHE#L
Bzig#k
DP#E#

— 5 EAI9IZEIEL, BREEAN(8,7,3,1) Eliof-.

%




N IR
® /ﬁiiE .

MTRDBEET —AICHITDSSIER, Bzisfl, DPEHZTEL
(1) BADTUAV— N={1,2,3} [CRDBRBERT —LA=EEZ 7
2L, JUAP—1ICI3IESEN D D.

(2) 4DDOHBENZEFNENEFBE (40, 30, 10, 5) ZEHTL\DE
RUT, 2BULEDOEBKTEEZEI CENHED.

(3) BHDOMESADADPIE LTRD, ZDLEERIT (30%, 25%,
15%, 5%) TbohdD. MEB=ICHUNT, BFEHOBRENBRDET

() BENERORPERENEEEHET S, RIKEDOWeD




| BoRME [T —AEBSHEAPT] HITHAR (1981, 2003 @isskm) )

| B0ARE T —AIBiR] “E=EE (1994)

HlHE [T—AIEiRw] B2 (199%)

| B0RHEE « HEEHE [ HT —ADIER ] ERASHERA(1985)

(Zcoﬂog)ﬁ’%%-ﬂla%i_%-—w 0B [T —NIBSRCRE<] BZETY

MAARBEEZ IJ3/IvDT0—-ATA)—1 Y+ IV=23t(2001)
HEESB « NFIER TREIRATADT —ADN] BREE1998)
RIER « IAHRS AR —IY3 VX« Y —F] sa2[5(2004)
WHAC REDEHZTEIT D]
http://www.misojiro.t.u-tokyo.ac.jp/~tomomi/voting/votin

[10] BABEE « ASTR TREmBILCHmOT —A (1) (2) |

L—>3>X - JHY—F(2003)Vol.48,n0.1,2

ZEESE

9 ZOOZ Z\i Z@Z




