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® ZAX/{)IT A

25RR8 (bargaining problem)
HEITD <—1j573\d):/t|\:\%@0;un§k€:63

B & BREICE ZHDIL—)LEBRERDD
{51 ,L,\A%@JUJV
EFCELEVETD

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

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

— EEfEiE8 Goint pure strategy)
(B5EK, B5BK) , (B3EK, iRiE) , (RE, FFEK) , (MR, RE)

~ EEEEEI8 (joint mixed strategy)

zy+z,+2,,+z,, =1
z =215 2135251, Z5) a{zll Z 122 ? >26
11°21252215 20 =
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o fEE EEBISCEIRAE

WITF  G=(a;,b;) (=1,2,...,

eSS

m,j=1,2,....n)

S %@?Jzﬂiﬂ(z,])b‘c‘:bﬂéﬁﬁﬁiéz C Ul ESDiERD M

e Ak
Z=(2115 2120 5 Zpy) 5
e CES) SRES

— ZADHEFANE
u(z)=.2 .4,z

i=1 j=I

v(z) = iznlbyzzj

— EIROeEES (B ZEQJEE
R={u(2),v(2))|ze Z}

ZZ% =1

i=l j=1 TJ;J?JijS_-lAd)
2, >0 (G=1---,m,j=1,---,n) EIRAEEE S
{Z} GEHR AT —LD
EIRAGEEED

UA MEEEoTLVS)

FHNT—LD
RIRAAERS

AL
EIL)

ERMAT—LD
Nasht5 i s
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/07T — IODIE5H 5% | B% | BE

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

® ZAX/{)Ij_ A Hﬂ&@ ('19'1) ( 1, 2)
JUAV—A BOHEIAR Ey, Eg oy ginhyr—rngs
E(z) =2z, -z, -z, + 2y, {EA(p,q) =2pg—p(l-q)—(1- p)g+(1-p)1-¢q)
E,(z)=2z,—2,—2,, +22,, Ey(p,q) = pq—p(l-q)—(1-p)g+2(1-p)1-q)
(E,, Ep) <
RHDEIRAEES (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, 1)<— (1.0, 0, 0, 0.0)

! / )\ JE

A
LN smapsas—mEs
LD DEESTHIED,

-1 -k Bt S TRIBS N B4EE




w37 — A 5% | &5

© 2 NIZBHT — /I
JUAV—A, BOEFR E,, Eg

{EA (z) =2z, =z, — 2, + Z,,
Ey(z)=1z,,— 2,2, +2z,,

i ET

X)EMAT —LDHE

H7 Bk (2,1) | (-1,-1)

Hﬂ&@ ('19'1) ( 19 2)
{EA(p,q)=2pq—p(l—q)—(l—p)q+(l—p)(l—q)
E;(p,q) = pq—p(l-q)—(1-p)g+2(1-p)1-q)

(E,, Ep) <
(1, 2) (0.0, 0, 0, 1.0)
EB (1.2, 1.8) <— (0.2, 0, 0, 0.8)

A

IS — LD
I AREES
(MEIERRSHLY)

(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)

%/ 7 2
-1

NI ZH =1/2  [pg=1/2

2, =1/271(1=p)l-q)=1/2

<:>{pq=1/2

5l11(i (1.5, 1.5)ZXI]T 5, FEHHhYT—
,tb.:.ajzﬁﬁ(p 1-p),(q,1-q)) %L

=>p+qg=1/2

1-p—qg+pg=1/2
p=q4TPq ChEEET
D, qlE7ziy !
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0T |15
/ v

ame [ KM ) HB-REOBATLRESN TS

)

N

T

= maximinf{&
KHEHFRII#bHof=EL e Y
THEE T BRI AR ¢, :=maxmin} > paq,
=REDEER ) wa
¢, = max minzz pb,q,
i=1 j=1

— WA EDILIUT

oy |- Tk
/[ : JT B 3% 45 D L S DB
\

=
[ 5 BY ]-%1:9%917%&4”% (c;,¢9)=(0,0)
JERNT —LZEDOD (c;,c9)=(1/5,1/5)

1

%\lrl
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® 2 ANRBT — I

=3I -
BEs .

ANB Sg, Sg,
SA] ( 69 7) ( 09 9)
SBZ ( 99 O) ( 29 3)

1. (B RBARESZRINTHELD
2. DT —LZHNT—LDBERERELT, KBODEEQRIZEZZLD
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@?lecﬁb@gi 7 l/’f’(’—L C @/\Lﬂlb\ﬂﬁkt)\
LA P—0D%S N={12...n HHcES, ERBENRERC

(e lEfrE)
R HDEER C=(Cyp Chyenny Cp) e WHARIIBEDIRIIKE

FIR0EEES S={x=(x; xs..., X,,) }
SOBIZINEHE
1. nR7cEuclidZCBEDEREAONES

2EBERcIESICEEND
3. SICIE, ERBDIICDNT, x>c; B3dRablEB1DED

® R ERBOTEIVE
3 5RISE (N, S, c)
X DEiEa S =(5;, Sgyerr, S,)

XS (N, S, ¢) N5Z256NT12 c‘:% ECOTUAV—HRETDSICET
CIE—DODm s MEVDHESNIZESE, ZDR's
XIJ.]:O))I/ )1/75\ J_nlb\nﬁkf&b,

RO F: (N,S,¢c)—s HESETEDHIRSEHD
HHRIE (N, S, ¢) ICXT L, HiEm s EXihItEdIL—IU
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© RFDETRDWITINETLE (part 1)

NE]  BASIE

2%

x MEAGIER

&

x;zc; (1=1,...,n)

RAERALEIZIE, 3R
IR (CREES NS F15
c JYZLDFNBEIRLE
NALESELY

F(N, S, c) DEfER s MEAGEHNDES, FIIBAGENTHDEND

NEEYD D REAGENS
x NREAGE ©

x>c; (1=1,...,n)

F(N, S, c) DZER s DRBEAGENOLCE, FIEIBEASENTHDIEND

NEE2 N\ — FREE (HEEEME, ®=MT)

RHEDEAER F(N, S, ¢) =s [3/\U— FRETRITNIFTRSIR0)

INE2 L g8/\U— @M
RHDEFER F(N, S, ¢) = s [388/\U — FRBE TRIINIEZRSR0)
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22> pa1g,
T={seS|x=c}

B - |AB Sg, , \
s, |1(8,4)](2,3)|(4,1)] 2 | 4

Sg

s, |(6,2)[(4,6)](4,2)] 4
max 3 A NHEEIXY/NL—FExE
Y2 o1

&R DmaximinZ 4t T

RBEDEER ¢c=(4, 3)
3T C

ET% ) —
2__
1__




Eﬁﬁéj A@E@ﬂ

®© NaShX /{)@’-‘F

Nashi& ZITLAY—IZD0L>
H(x —C)_(x _C)X”'X(x _C) <, E—%E‘?ﬁ\bw
Co n F1E D14 O

ieN

Nash ~ i

X8 (N, S, ¢) DNashXRHfEld, Nashf8Z2HmANICITDSDas
(5 —¢)xx(s,—¢,) = II}a)i (x; —¢)x--x(x,—c,)

or N(S,C) =argmax H(xl. —-c;) ‘X e S, X ZC}

ieN
J\
Nash#Z &1L, FSFDAlIE
EDNSHIIEDT, TLA H#EEE 0 [2THLT
NV—E(ZFISFEE—REIR %ié:&hﬁﬂjé;é%
LTEEDHLEL.
(h A D& A FeEl L8R Z HERR)
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©® NaShX /{)%’-‘F

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

XeS,X>C

I

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

S S

HELce=14,3)¢E95
1 & AR Dmaximin

EE y=12x, 8V IE—RE R
ZHLTEATHELD !
cNL— MR (HESEMY) ZE-T 8oL ?
HEL e [X?
SBIT z;=y,-2, z257x,-3 ELTZEE,
*NashfE[XESETHM?

cRERERDLEDBEDZERZTHED !

x(x, —c,)

n

X

—c;
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©® NaShX /{)%’-‘F

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

BNk | Bk ET
E'T’Bk ( 29 1) ('19'1)
H%FEI ('19'1) ( 19 2)

ca>bDEE(TLANVY—ADANKEHHMELY)
Nash3S B2 (u* v*) = (2, 1)

ca<b DB (TLAY—BOANKHEHAHELY)
Nash3S 882 (u* v*) = (1, 2)

ca=bDEFERADKBHAMNEFLLY)
Nash3 S8 : (w*,v*) = (3/2, 3/2)
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© RHDEIERDMICINETRE (part]l)
F— RO S DR E

INEES L RIFDL

) memns =0 L% B

NSZAE I DREMNOREZEZ TCEABHICENSEL)

INEE4 XU
BIZIL, 2AXR

X, U=l F IC X DEE:
—AZICL, HIROEES S DIE;
m(S)=S = F(S)=F(S) foralli,j]l EBET ~_

/A\\E5 ll\\gl|$

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

TLAY—DESEHE

RSN L L-ELTE, &2F
RIZBTETLAVY—DF
TINESOMITHITHIL,

BAICLTHEDDIEL

UHBREWS)ICHRNT, R

(B
0) ICHRT,

Z1-F,

[FTER & F
BlZE

5581 S DY y=x ICBE U TXIMR S

RICRITD2 ADFENE L/b\il Zm/c I
20OB® oS ={ok) | xS} [CXTL,

TLANV—DBESZHEZTL,
RSHEENEELEGNESE, £ETO
TLAY—DZITRAFIEMNREL

> B2t
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© RHDEMGRDWICT I NS NE (part

\—/

NG LM E S EAN A= ESASTL VA s .
ZHRITE (N, S, 0) EZiBR s [CRNT, -
TCS, F(SeT = FS)e F(T) <

HBDIBE (S, ¢) hD (T, e) IZ
FZCHEEER s [TEDHSELY

NET I ERCEI D CDESH

ZHE (N, S) DERE FICDUWT, F(D=t & 9d. MCN%ZZZ, ¥ftat
D N-M ANDFBEEEL, MOTUA VP—I2ZITDRSHEE (M, S) &2 2.
COEE, BFEFICEODTMOTITUAVP—DFEBIEL, (NV,S) TEWM,S) CTE

ZNS5IXUN.
SEEEENE, T —
h\@aa%rs NESIZHMINTR
XoA BAIAE-TLES !
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s

® NashZHERD—=!
NashDFEIE (1950)
2 N HEREDNash O HHR S, ROSDDNEZBIC I HE—DER
BAGEM™ (L) , N\U—F&EMHE (B%2) , MEAEEDSDIRIIME (IN%E3) ,
XUMME (N#E4) , ERBEINRBENSDIRYIIME (NEE6)
Roth DR (1977)
ERORSERBICHUNT, NashZSERIIRDADDNEZHIC I HE—DRE
RBEASEM (D) ,
MBHEEDDSDIBRIIMYE (NEE3) , XYMME (RNEE4) , EEBESHNBENSDIRIIME (NNEE6)
FEDOXSRABICHUNT, ROIDDNN%E
MEHEEDDSDIBRIIMYE (NEE3) , XYMME (RNEE4) , EEBENBENSDIRIIMYE (NNEE6)
Zm/c 9 DI NashfZh, IESEER F(S) =c = 0 D+,

LensbergDEIE (1985)
ESDRSEBICHNT, NashZZFHERIFRDS DD NEZHIC I HE—DER
BASEY (¥ , \U— &8 (1¥2) ,
MNESRIEED DRI (N%E3) , EZHE (RNEEL) , EREEDCEDEEHE (BET)




RHEEOEE R

ﬁ@@ ﬂ 7 A D i @I'W
M(S)=(M(S) ;,M(S),)

® R HDHEFGRDIMIC I NS NNEE (partIV) M(S),: X #H4EIHSHATDTLA

AES ﬂElAE 5F3|_¢,_ 'V_lw*lj?%iﬂﬂ(ﬂaijcﬂﬂﬁx_gﬁ)
2DDHIB (N, S, ¢), (N, T, e) ICRNT, BFMEANESS

«>T>OS, HD M(T)=M(S); i=1,2) = F(D)=F(S) =1,2)

A

CNEEGADHE X2
* Nashf# (X DN ERZ mT-S7E L &LVt F

l

Kalai & Smorodinskyf#
MBSO/ — FmERES S, RHEERCCIEN

RM(S)CZHEISBRRCDRRZEBRCITDIL—IU BB ASH B TICHE K
. H L/T"o)lu NaShﬁfF—C‘j:jl/
Kalai&Smorodinsky® FE FE(1975) A — DB AT |

EEO2ARSERICHINVT, Kalai&Smorodinskyf#

[FRDEDDNFEZmIZ I IE—DEE
BASEM (NED , /\U— B (W% ,
SN SOMMITYE (%) , W (N1) , BAREME (L)
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=] 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

& cw

BIZIE, ATEBMIFENENRBICERT S (5E+3{E=28(%)
&Y, RELTHRMRZER (7.2(8) LEEI30%KLN.
— 0.8BEAMR(IET DLV L !

HBHBEBREHEALEITLANY—DT I —T =13
IREAMESNBZEICETHONIBEHRDEFXEZ SEH =451



T — A

BEE 4\ 22 0] 823 FH (transformable utility)
© IRCED K7t = FIBO—EETLAT—H
Ex - RET—A THHICEETSE, ABAEELE
T —1LDIL—IU =M, ADEREBDORBMNELL
(1) LA VP—=N={12,...n}
(2) NOERDEMDESIIIEEDEE LAY —DETHE

(3) BEUEMANEEL, IRIENTRIALNTEE =B HICSEREHEE

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

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

v

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



o IRECED

BlEE © JINIBIFIESS (#2EIF—]1(2004/8) p.32~)
SENGRBEICESE ... A=5{EM, B=3[M, C=2fEM & o
HEMEROES ... A+B=7.218H, B+C=4.8/H, C+A=6.6{2H, A+B+C=8/EH
TLAY—DES: N={A, B, C}
SR aeR iR 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=10.8 vHDME N % B (supperadditive)
v({B,C}) = (3+2)—4.8 = 0.2 & BWMIESNT=p)EEED
v({C,A}) = (2+5)—6.6 = 0.4 IZH¥E S, TIZDUWWTULI T AL
v({A,B,C}) = (6+3+2)—8 = 2 v(S) + v(T) = v(SUT)
e — < — I
VA rulBn= = 087005 M DLHNIO DRI, &2 3B
v(iBP+u(iCH=0 = 0.2=v(iB,C}) BT 55 RICABLE A A BN ER
CH+u({AN=0 = 0.4=v({C,A}) : T A W oA
J v AL RREN UNSFER ALY ELNSTE
V(A B)+0({C)=0.8 = 2=v({A,B,C}) NSEOR
v(IB,CH+u({AD=0.2 = 2=v({A,B,C)) §> ek K

() &5, COY—LOUEEMEN. 20 BIRIEL, EHEMS



T — A

o IRIECHED
T - BiD (mputation)
IRIERT — A\ (N, v)
JL1Vv—i DB x, RIBRITERILx=(x;, x5,..., X,)
FIROEEES R

R ={X =(X,"*,X,)

le. < V(N)}

ieN

RIRABEEG DR x NSBIRICHITCODERM | BT 4V —DFIEB (L EH
(1) BASEE = v{i) — TEICEGRREGEL L

(2) ZWSEE ) x =v(N) = 2T Y- HTHELNSIE
e i SRS ShalB L

#H2S9 (preimputation)

SSEIEET RGN T) SUSEMEBEIREND R
EE%\ (imputation) %ﬁfg@ﬁbpﬁiﬁz«/\u_ FREICED

BASEEEEAREEMEET-
I HEFENIRIL



T — A

o IRECHED &
BIRE @ JIWNIBIZEREE 12T —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

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

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

(M EASEEZEFE-LTLS: x,=v({A)=0, xB>U({B}) 0, x=v({C})=0
(2)&EREEREBRE-LTNS: xtxgtx.=2 = 2=v({A,B,C})

BeD TI>ZSUWVBI: (xy, x5, x0) =(0.6, 0.8, 0.4)
(MEAEEBEZHIZLTLS: x,=v(A)=0, x3=v({B})=0, x,=v({C})=0
()& AREBHEEE-SELY: xtaptx.=1.8 < 2=v({A,B,C})

BeD TIFS MBI (g, xp x0) =(—0.3,1.2, 1.1)
(HEAEEEZ G ST x,<v({A})=0, xB>v({B}) 0, x,=v({C}H=0
(2)2EREEEZBLTWS: xtapta=2 = 2=v({A,B,C})

Cth
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® 377 (core)

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

; Bl] ]‘E
. -
— Z< ;.}.]Ebﬁijzn

Kt

- Eﬂﬁ\miﬁﬂ x domsy
RESICEVWT, B x A EED vy ZX AT D&, RO25HMKILT HE

(1) Ao . D x, <w(S) 4 IR S X x DENEE (effective set)

DFY, 1B SITEOT, B x

ieS
(2) BERHE x>y, (VieS)  Fsonrtcemas !

IR S I:&o’g, BRs y B9 HEH EHOBET, HAIRE
x BFET HEE, [ZE-TXERESNBEA 1,
MR S (XEEH y Z4EE 9 5 (block) | ZOIEE|IZL>TEERS
or n, HfgEns.
(o y (SIS l:_&o'c & nI Rk e
£ FRINENERAHED

_a7 |




% RIESIEYE (BASEMEOILE)
%éjgﬂ EEDRE S ISONTUT
ml=d BT Y x> u(S)

ieS

® 377 (core)
T—/I\ (N, v) DMBIDERIDESE, BESEYE®mICIRDDES

D> x,2v(S), VSN ETLA T —DEYS B

#28 : Theorem
C(v)=9xeX
BN ERLGIBE N — LD

fe3 T
BIRE - JINIBIFEE  IBET — L (N, v)
N={A B,Cl
0(@)=0, v(EAN=0, v({BY)=0, v(ICH=0, V({A,B)=0.8, v({B,C})=0.2, v({C.AN=0.4, v({A.B,C})=2
<RESHEHE>

BEEnoeRhEBEEB-9 DT,
bl =92 i Ay
V(IA,B}) = 0.8 (seLcEBSEEOHAEERTAIEELL)

for S={A,B,C}, x, + x5 + ¥ = 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={A;, X =vlan=0 EALLEASENERETOT,
for S={B}, v Zu(B)=0 - EASeST
for S={C}, X = v({C}) =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/CSSVEDDBI: (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})




@®

T — o et

377 (core)

ml=d BT > x> u(S)

ieS

C(v):= {X e X

D x,2v(S), VS < N}

ieS

BIRE © JINIBIZESR BT — 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

<zESEME>

for S={A,B,C}, x4 + x5 + x¢

for S={A,B},
for S={B,C},
for S={C,A},
for S={A},
for S={B},
for S={C},

2 =v(ia,B,C)) 12 S DES x 12
X4+ Xp = 0.8 =v({A,B}) V(S)—in ! <3
xg+ xo = 0.2 =v({B,C}) s TR
x,  +xp=0.4=0v(C,A} AT LIV G LHIREICRHLTER
X4 = 0=v({A}) mEEARWNVESTDESLEERD
Xp = 0=v({B})
xc = 0=0v({C})

VIV

IR ERE SRADH: (x5 x0)=(0.9.0.7.0.4) L) WFHATHIZAL
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})
IBESEMTZ m/C SV BEDDBI: (k. xp, 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})

v(iA,B)) —

) =01 i (D) 1355 T MRHEARSH (A, BRSO AEL)
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© SANT—/ID3

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

T —IDED x = (x,, x5, x5) ETDE,

SS1INOE=AR

X3=0
Xtxotx~1
x,20 @bc/ocgépﬁéféﬁ
N
BASE%
Xo=

E=ARODBRLEATOREEZ
XE95E, xEXIFERAETT
CEPN=gEN R r Ny S e )

0, v({1}) =

)’

(8 A S 1)
(2ASEN)

C(v)::{XeX ‘ Z

€S

v(iZ}) = v(i3)) =

aé’? U({27 3}) = a]? U({37 1})

RESEM
x, 2v(S), VSc N

=a, (CIZL, 0=q,=1,i=1,2,3)

X; =0 (=1,2.3), x;+x,+x,=1

BASEE éﬁi‘aiﬂﬁ
(I-x,za,;) |Theorem
i A XotXs=a, SAT—L (N, v)DATH

(I-x3=ay)
X tXo=as

ETIHRVDLET S EHE
v({1,2))+v({2,3)+v({3,1})
=2v({1,2,3})
xotr,  Zu({l,2) )
xgtas=v({2,3})
) x;, +x,=v({3.1})

20+t = v({1,2)+v((2,3)+v({3,1})
& 2u({1,2,3) Zv({L,2)+v({2,3)+v({3,1})

(=)

FE)ZITIE, ZABOEI1IELTLAD,
—RIZIT SRR EEV({1,2,3)IZKRET S



o B Theorem
%7 T XA RKEWEnAYT —L (N, v) DATIEZE

- hERY (additive) © V(SUT) =v(S)+v(T)
- JERE B (inessential) & MEMN v Z8FD2H DT —L
« KB (essential) © F5THWMBE AT —L

MTRDOBT —A (ZETEINEBY ICHRNT, v &ZF2CESHL, I
aBDIIELD. 22, v(V)=1, v(p)=0 & T B.
(1) SATERT —LA ([4] p.25 513.2)
—TESDNEREIANDDERTHDITD. 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
— J)C)=¢
2 3
(2) 3ANIESHET —/A ([4] p.26 $13.3)
—TESDNEREIANDDERTHDITD. DERIZENETDECEES.
2L, TUA P—1CIJIETENDD, EEDEBICIEITLUA V—10%
HHWME, BB, LA V—2, 3EITTIIBENDESAOEE. 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



POFEERYE GREZTEEICED)
7= (N, v) IZBNT, IPDIFREBRDIYUE+DRM
> x, =v(N),
HXEX,<§xi >y(S) (p=VSCN)
(P) min.zzzv:xi (D) |nmax.w= ZVSV(S)
i€ g=SCN
5625 2VS), g#VS N s.t. Y ys=1(eN)

(P), D)EICEITAI e THE R
2*, w* ¥b, ¥ = w*.

ieS
p=SCN

7520 (9 #VSCN)

F1z, [z*=v(N) & a7 hIEZE]

=

Theorem

F—L(N, ) IZBVT, FEEIATHEET 2-ODBE+SH
S HhIE, Wt BRED)DHIHE BT AR MLy THL

D VsV(S) <V(N)

Pp=SN




® a7 IEEHFELRY,
3@?7 A WEEHS1YT B,
7S 21X, BIZ=fE—D0

BNt 52 BB CHD.
_ STFAETRDEEL, |-
® = (nucleolus) (Schmeidler,1969) FATISEFNS.
BIE S & BoD x=(x,,...,x,) [CDULNT
: E:a7TIlE ) x, 2v(S) KURBIFEIZONEA]
(S, X) = (S) - Y, 2

excess

B TEDx o3 LT I2ES iEORE) &1VD
B x (S LT, REESN & BESeER< 29—2 BOIREDRE

DEZASVBICTND,
[ 2BEE5DFHe(N,x)=0 () EAREEHM%)
0 (X)=20,(x)=>...2 an_z(X) ZEEDFi e(0,x0)=0 (.)v(p)=0) ]

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

2,2 \ ECHTRFEMNINSNAH
x13y SOBBPTHS) £3 UFHMOUDTE & iﬂm i

(0(X)20,(X)>...20,_,(X)=0,(X)=

| | cee I A
0(y)260,(y)=...26,_,(y)=20,(y)=--

LDESENERANMEELUENED = o =
ZTIC‘Z(/@\D VAR SR — = R EDE/IME

dke{l,---,2" —2},4




A

®1Z
12 S & B x [CTDVTORG
e(S,X)=v(S)- D x,

ieS

SZBeDx, y, 2, .. DB ERENVBICTANDEBZILCAZTRELD

(0(x)20,(x)>...20,_ ()20 (x)>-+ x FUZEHLESIEEL (xAMD)
VAN x Xy KUZEB
6(y)26,(y)2...26,,(y)26,(y) =
| N\ y [T z&YZEH
6,(2)>0,(z)>...20, (2)26,(2) =
1 A zIlFw KYZFEH
6(w)20,(w)>...260_(w)>0 (w)=>--
| | AN -
OW)=0,u)=...20, (u)=0,u)>.. WFuIIEED
| AN
O (v)20,(v)2..20,_,(vV)20, (V)2 uldvLYZHH




EHRNEBEIZBITA{Z0H

jﬁ?ﬁg }Q%@A EERFERAMORE ] (MHp.360%5)
S

® 1=
BIZE - JIMIBINERE | 12T — A (N, v) & o
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):U({A,B}) _(xA+xB):O'8 _(xA+xB)\
e({B,C,x)=v(iB,C}) —(xptx)=0.2 —(xztxc)
Ry < e({C,A},x)=v({C,A}) —(x+x,)=0.4 —(x+x,) .
Al TEY oAl D=u(AD = %,
e({B},x)=v(iB}) — xp= — xp
_e(iCl)=u({C}) = xc= — x )

A NELD (1,0505) (1,1,0) (2,0,0) (0.3,0.4,1.3)

e({A,Bl,x) -0.7 -12 -12 0.1 FERASDARHmEREZVEICHEARDS
0,(x) =05(x) =05(x) =6,(x) =05(x) =04(x)

e(1B,C},x)  -0.8 0.8 0.2 1.5 —05=-05=—-0.7=—-08=—1.0=—1.1
8({C A} x) -1.1 -0.6 -1.6 -1.2 0=—0.6=—08=—1.0=—1.0=—1.2

S 02= 0 = 0 =2—12=—1.6=—2.0
e(1A},x) -1.0 -1.0  -2.0 -0.3 0.1=—0.3=—04=—12=—13=—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) %2, 0,0) KYZEH
e({C},x) -0.5 0 0 -1.3 (0.3,0.4,1.3) [&(2, 0, 0) KUZEH &



T — A

1B B LP= e KA@M HEE
2B BLP= B2\ KA im M HEE

® I—DRDTFT LrerurLms, 285

(" e({A,B},x)=v({A,B}) —(x,+x5)=0.8 —(xx,+xp) )

e({B,C},x)=v({B,C}) —(xp+x)=0.2 —(xg+xc)

J e({C,A},x)=v({C,A}) —(x+x,)=0.4 —(x+x,) .
e({A}Lx)=v({AD)—x,= — x,

e({B},x)=v({B}) — xp= — xp

==L, 2K &8 %
X txgtx =2 (=v(N))
Himt-9ENHS

KERADLPHIFITARITERL
[4, 2&7] » —e=x,=¢ +1.8

e({Cl,x)=v({C}) —x—=—x
HEiI]\ZI?%;]éEb%LIz ({ }) C C J [5, 3&7] » —e=x=¢+1.6
=] ol = | Py — Jerra— [6, 1&7] — _géxcéé‘ +1.2
s D RERIME SRR R /IME LHmitS. E1LPOBEIE
s.t. 0.8—(x,+x,)<¢ 5.t O Ve g*=—<o.6§1t)\3'%>&
0.2—(x, +x0) <& 0.2~ (x, +0) <& 065,212
04—(x.+x,)<¢ 04-b+x,)<¢ 0.62?20‘6 2 206)
—x < _ 6=x,=0.6 (— x~0.
_iA < i o i ¢ E2LPEE Ee*=—0.7 AT
Cr<e 5 _5‘9 0.7=x,=1.1
¢ Cc — <x. <
Xy+Xp+xo=2 X, +Xp+¢e=2 07=x,=09
BB {E: e*=—0.6 Bl e*=—0.7 H—E S DI
%ﬁﬁg : (xA7xB?xC):(O'850°6aO-6) E%i@ﬂg : (xA?xB):(O'77O'7) (xA,xB,xc):(o. 7,0. 7,0. 6)
Filhte=—0.61—BT DRI S ZIR< | Filidte*=—071<—BTHIRESEMC
e(tA.B,x)=e({C},)=—0.6 &), B, e({A},x)=e({B},x)=—0.7 &Y, 0,0=—0.9, yx)=—1.1
6,(x) (=0,(x)=—0.6) BFEEL, 04(x) (=6,(x)=—0.7) HHEFEL, Z?;“rﬁ(i‘q‘&—cﬁ%,g{:ﬁ:ﬂ:

RIEABIECIORZERRS (- x=0.6) | REBAIEBORERL (- x,=x53=0.7) HBENHERTES



N N—TUAED{Z LRI HE—D
3@97@ Z§ HESR%
A7 TR IZBEICLTLNS
DIZRL, v TL—EIXTERE]
=HEITLT-f2

© Y9 UL —fE (Shapley value) SFISEFN BB
RECXITD IV V—DEamEZEEIC U
TJUAVP—DATOINDEEIRIELZIEDIBINEZEEZD
JUAP—DINDCEICKDIALZICEST CSI2ZEMEETD
FEREDIBIINYL2,...,i-1,i,.. JDEE,
EBICIHZTLA v —0EEE = v({1,2,...,i-1,i)-0({1,2,...,i-1})
Vv JUL—EEL, nEOZRIBIAEBERTRCDEED, JU1V—

DEm\E DRRFFE TLAr—i SO S SMEL LS,
PSSkl
JuLA1 vv—iDIv L —1B h?/S@éiL{'V/—/ﬁ:n-léll
_ (|S|_1)'(n_|S|)' SIRIRICTS : E TS & H\. -Dln- !n!
= 2 LG Rt (1))
ScN, S=i n. S-1 n-|1S|

65:(651‘9529”'95;1)

2 — B4 DN = S HE— DER T NEL2AREEMN
HE Y v ITU—BIIADDREZEBIZIE—DFRTHD D LT A 7 — B

fHE  uDMBIDANBRSBASEEERIC UBiDE/8D | pams. wm
NEEL AN



T — A

o Vv JL—IBE

BlE © JIWNIBHEE

N={A, B, C}

v(p) = v({A}) = v({B}) = v({C}) = 0
v({A,B}) = (56+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

BET —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 RE
R [ A [ B | C
JA<B—C| 00 08 1.2
A—C—B| 00 16 04
B—A—C| 08 00 12
°Beceal 18 00 02
C—A<B| 04 16 00
|Cc—B—A| 18 20 00
85t | 48| 42 3.0

ZTLANV—DvTL—IE
(ZIEFDOHIREARFELT
ZTLANY—DEEEDEAFE)

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

D TL—EIZKBHE—DE 5
(x4,x5,x)=(0.8,0.7,0.5)

ZDFITIX, (FFEF)NYIL—IE
MATZIZEENDN, O TL—ElE
B(CATICEENDEILELLLY



T — A

&23
15@ C JSWIBIZER [ IBET — A (N, v)
={A, B, C}
v(q0)=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
SHRSIBME © x, + 2+ 172 Temsy }@%‘ } -
IRIESEM x, +x53 208, x5+ x, =0.2, xo+ x4 =0.4
[ZICKRDECD  (x4,x5x0)=(0.7,0.7,0.6)
Vv TU—BICKBDED © (x,,x5%0:)=(0.8,0.7,0.5) =c2(=0({A,B,C}) ) IE=FAR

\/I

®

A
Vv IU—BICLDEDDRNBZTEL, Xptx-=0.2
ZICKDEDDRN LB UKRD a7
Xctx,=0.4
0.5 0.7

P, 1=, IY9»TU—EZMNTULLD




% igg 97 A BoDESX
ZEESK
. O<—x-¢
O] Hﬁ%% (Stable SBt) (von Neumann-Morgenstrenfi#) @\ %EE
77 = OB D ICSZBc NI VNBE D DES

< (]
ZEES =B DB I DECDDES
BEDESKEXNGEEECIE, RD12HWDIIDCE
1. REBEFZEM (internal stability) Vx,yeEK — X,y [FEWNICSZEEERICEL)
2. OEFZEM (external stability) Vze XK, IxEK, x [dy Zx<B2

Domx:={y | yEX,xdomy!} :BD x |[CZEESNDEDDES
Dom A := UDom x : ESADED Lﬁ@ﬂéﬂé@ﬂ DES

ANBLZEMH © KNDomK=g¢g
MEBZEE © KU DomK=A

TEES © K=A—DomKEZEIFEITES KCA Bon&EEX

ZEESK

Theorem \ s \ [ S7c J
F—L(N,v) DAT7C BLUVETEES K WHIZEELZSE

CCK




fj% o A gfxi;rg%fa LTyEX AR

- {in <W(S) (&)

ieS
o TEES x, >y, (Vie§) (BIFEH)
BAT=LWN V) mcunnonor=ms ¥ domy y LIS
H BB« DN TRIFEM S={A,B} > x, +x5 =v({A,B})
A s S={B,C} — x5 +x-, =v({B,C})
S={B,C} #&LT S={C.A} ZBL T S={C,A} — x¢ +x, =0({C,A})
T XEREN By DAL YEXET Sz DRE (RETSHE)
X5V XY G XaSZa XcSZc S={A,B} — x,>V,, Xz>Vp
"""" i S={B,C} — Xp~YB» XcYc
S={A,B} £&LT FRLixeT S={C,A} — 4>y, Xc>Ye

S xEBWMIXEBFRIZEL

xEXET HzDBEE .. ' >\ £ ERa04EsE

XA<Z4, Xp<Zp

EOHEH A
S={C,A} ZFBLT  fln > | )
I RES N By DEHE g SO @
X4ZYa XY B : C GEZESE 23 Xptxo=v({B,C})
S=(B.C} &L T S=(A B} #&LT Xotay N
XEXBT HzDMEE  xIZTZEESNDyDHELE =v({C,A}) XatXp
xB<ZB, xc<ZC xA>yA’ xB>yB Z U({A,B})
S=(C.Al D

S#IA,B} @

> REREADOEZEDEDx, yEEVICKERE R B A& st \ C

— 2RII=ZATMDILEETERLIZHDS




000

BT — /)y XHFHE K, A

i pn | AN
© BEKRS x=(1/2.1/2.0)

B : EFD3AT — (N, v)

v(p)=v(AD=v(iB})=v({C})=0,
v(ABY=v(iB,CH=v(iC.AD=1,

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

50 (A B} AEMEBLLHOIE, T -
=Ak£EE. {B,C}, {CA} HREH X:(O,]/Z,]/Z)
ZEES

= hlfE K,(c) A
¥R K, =hA ERD3m

=il K, =B TRFKRET

(F#R(F0=c<0.5TEK)
=hlfE Ky (o) =Rk
= RfE K. (o)=Rtk X=(c, Xz, 1-C-Xp)
x N\
éxA=c (<0.5)



T — A

© )88
SARRET—A (NV,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

vVVBINERN THDC EZERE L
PN EX

ZZ23Xs, MICTE

Vv I —EEKRD, HMCntE

ZEV P TU—EDRBEETE « LEEREX

ot LD~




R — I

o BET -
nADTLUAVP— (N={1,2,....n) ICKDEBETOASHDRENZEIN
BDIRATMhNEBZD.
NOEDNES = I8# (coalition)
E5FIIRHEE (winning coalition) W
BLiEE (losing coalition) L
— (N.W) 8% —/\ (voting game)

ZiI2l, UTRDMEEZERFD & BISE SRS FISIE, TEA (TR
(1) NeW, oL
(D) SEWHDSCT— TEW BRI A ST IR (LRI
(8) SeW—- N—S€eL BFIRIEDEMESITKRILIRE

Bl : 3DDOHE N={A,B,C} DS CTER SN TCU\DES
TEE21, BREFEE10,10,1). BFETEHEOR,
BSAITEEE W= {{A, B, C}, {A, B}, {B, C}, {C, A} } &% N={1,2,3} D

BUALIEHES L = {{A}, {B}, {C}, @} T8 Hh@EEHED
TEDREEMN?




ST — I

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

® fI.nEEE ;lé"

ijl/— « a2 —E v DiE#E (Shapley-Shubik index) (1954)
JN> D% (Banzhaf index)  (1965)
S =1 « I\ D)LIEE (Deegan-Packel index) (1978)




BT — LADOFEDIDY v —

1Bz, BEEOXE

® ISENIEE DOFHBICEA LIZED.

Vv JUL— a2 —EvO1EE (SSIEED
BN3ET N={A,B,C}, ZHFEE=(10,8,2),-5 = F£020,) 8 11 TEERIL

BSAIEEE W= {{A, B, C}, {A, B}, {C, A} }
B iR Er9 4wk (pivot)

@A, BfO)

>
12BN BB
(A9 C’ B))

(B9 A’ C)?
(B7 C7 A)’

-
D)

”55'} (C, A, B), LTOIEF D EREENZELL
(C, B, A) HRELEEED, BREEDE
Y oy k&7 2 E R D B EHE

|:: > BOSSTEE © o= 1/6
COSSIEH - po= 116 0= (0,02 00) = (2/3,1/6,1/6)




ST — I

/\J"j'j}ezéﬁl (Bzig#D

535 N={A,B,C}, 3

EEH=(10,8,2), ;5T H20,)

ECOEREENEN « RIWZRBLTNDES,
BoDKREREZEEIDCEICKIO>THRZE
ADCCDHEDEEE RT+4 VD) L1350
HDEE
e

Elﬁ*ﬂ 1 1—C/£7l<bj_L

BSRIIREE W= {{A, B, C}, {A, B}, {C, A}}

ADBzIEE =KD Db,
Bdtizig (0 A) siigig AT
g (B N ,AA}ﬁé/ (swing)

A) BiRR .
A) BRIES ) ADIEH : 3/4

Btz (C
Bt (B, C
BOEHZRDDIHE
gt (0
gtz (A
LRt (C
BFIEE (A, C

2REGB,CIOECDENEGZEAD

B,C}, 1B}, {C}, 0

B ) mitizis

B) mFiiz
o M -
B) stz '::> BODOIEEN © 1/4

B) mrizs

4°4° 4 555

= Buss: b= (ﬂA,ﬂB,ﬂc>——x(3 11} (3,1,1)

BEALZLESEIERIELTLS



SUL e DEBRIRELG R
7S RIEDSL, IATHIRITHE
BALIREICGE>TLERIRE

o IRENIE:
T4 = « ]\w2)LigE (DPiEE0
ERE2EEE TRINEBSFIEEW") CERIEE, EENEFOEEBZD
WINBAIRIECEIRREDZENEIETCTELETD
1 1 2 15| BS R S (D R
EE [ ODPIERIS 7, =— D, — _  DRLERELEEZD,
(W | saims=il S RREEDFBENDES
B3H = N={A,B,C}, 3ZFE=(10,8,2), ;5 E 20,811 TEEMIL
BEFIIZHE W= {{A, B, C}, {A, B, {C, A}}
\ESFUIRE Wm = {{A B}, {C,A}}, |Wm| =2

{AB} — (1/2, 1/2, 0) Bs=BIZDOWL\TOF: 1/2+ 0 =1/2

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

2 1 1 1 1 1
=F.2y = = — 1— —_ = —\,—.,—
|:> DP*EIH&- 'Y (7/A:7/Ba7/c) 4X(:292j (2:294j
B3N 1UZHEBELEOIERIELTLNS



fes=T — I

o IREDEBADE
Bl : EH200FER, 4BHBEHESTER. BFYTHERTR.

COENKTDH G
SREN)TOMN?

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

— 5 ERA19IZEAEL, EFEEAH(8,7,3,1) ElEoT-.




GS7 — )y

MROSEET —AICRITDSSTER, Bzig#l, DPEEHZFHELEXD

(1) BADTUAV— N={1,2,3} [CXDBRZERT — LA =EEZD.
2L, JUAP—1ICI3ESENDD.

(2) 4DDHEHZENBNEFEE (40, 30, 10, 5) ZEHDTNDERIC
RUT, 2B EDERTEEZ®I CEHBRD.

(3) BHDMEESADADFIE L TR, ZOLEXRIE (30%, 25%, 25%,
15%, 5%) CTbhdD. MEMBRISICHUNT, BFHOEENEBEDET .

RENEBROFRALEZENEREAET DS, RHAFLEDWebHT 1k



= =

= 1
==k

AEE [T —AIBEmAPY] Hi7HER (1981, 2003 (s )
PANME T —AIEiw] 9EEE (1994)

HHE [T—AIE5m] B2 (199, 2011 G )

EIARTEE « BB RE O —ADIER] =mASHERS(1985)

(ZEO%%E%;E c AABEE « HEEEE [T —ABHRTH) sEmIvoz

MAARBEEZ IJ3/IvDT0—-ATA)—1 Y+ IV=23t(2001)
EEREEE « WFIER TREIV AT ADT —ADH] BRESE1998)
BRIER « MFES AR =3V UY—F] #$HE=15(2004)

WHIS [REDEZNZ5TE I D (Calculating Power Indices)
http://tomomi.my.coocan.jp/voting/voting.html

ENBE - BATR TREBILEHRDT —A (1) (2) 1 z#R

L—>3>X - JHY—F(2003)Vol.48,n0.1,2

ﬁ Jjﬁ%




