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L BHs—LOER

- HARESHIEERTESS
— RATH G=(aypby) (=1,2,...,m, j=1,2,...,n)
- HAESHE
» HAMBBG)NEDNREE 2, LI LEORENT

z:(znlezx “ mn) ’ .21:;2“ =1 gg%;;f
2,20 (i=Loomj=1n)  Grghep
= HEGRE)BIRES: 7=z ERAHLEED
i v PALETND)
- :A@Eﬂﬁ*ﬂmﬁn 1 N
. _ ERHT—LD
u@ = ;;auzu EHARES .,
V@) = zzb“z“ t t Z/ —>u
i1 =1
. RETRKA GIETRAS) Val i
PN
. R:{(u(z),v(z))\zez} i
Bl BEAEDDLUT+
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mﬁﬁ—Amﬁﬁ

« RBDEES
/ Ah *‘JH
i [ aM ) NB-BEOBATLRIESASHE
—max1m1n1E

THH TR oL _ o @
LM TR ARINE = maxmin 33 payq,

=ZBORAESR EXE
c, _maxmlnzz pibya;

j=1

- Bl BEANEDILUT

- By | Tk

RBEOEER

E‘ CRITFOTRER  (¢;,¢)=(0,0)

RN —LEOD (c),c)=(1/5,1/5)

Emﬁﬁ—Amﬁﬁ

. 2ANRET—L ¢ B
- RE: N
ANB Sg, Sg,

s | (6.7 | (0,9
, | (9.0 [ (23
1 (57 EEAHEAEHRLTHES
2. COH—LEBNF—LOHREAELT, THEOBEAEELLS
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L BHs—LOER

- XBEEOEREEXL
- LAY —O%EE N={12...n}

- RBOBER  c=(cp) Coeenr C) «— THTRARIDBA DRILKE

2006/11/18

- REARRS  S={x=(p v )} ST onmmm
» SO RERE NHDLEE, cERXSDELER
1. nRFTEucidZM OB RAMES Lk
2HER T SIZEEND (STl e FFRIEET D)
3. SIZIE, EED i 122V, xpc; HEREDHEDL1DED
- XSS (N, S, c)

- RBOBEKER  s=(s, 89000, 8,)
« HEE (N, S, 0) NEZLNILE, 2TOTLAVY—H'HE
T5SICBTE—D20DH s MBUHEINLE, TDH s

- RS F: (N, S ¢)—s THOIL— LB
 ZHAE N, S, 0 KEADRIEEE, (V,S,0) 10 | #EtoTLRIE, i
HLTIE—DDRMESR s EXBSEBIL—IL REEDHIRBLELS !

Emﬁﬁ—Amﬁﬁ

» RBOEERDMIZTREQE(ZD)
- NELEAASEME
s x MEANSEN & x2¢ (=1,...,n0)
= F(N, S, c) DE#ER s MEABSEMDLEE, FIZEANEENTHDLED

- N#E2:BREAASENE RSN DFIE ¢ LYZLDFIEF

BRI, S5 RAT B
. x NBREASEN © x5, (=L | DRESARELEDEL

n F(N, S, ¢) DRHFER s BREASEHDEE, FITREASEHTHHEND

— 3 SL— BB (AR, HE)
» ZBOZREES FWN, S, ¢) = s [F/L—MRBETHRITAIEES AL

- N#4: 5/ L—bREE
n XBOZFER FN, S, ¢) = s [355/\L— B TRITNIEESLN

v —— =A
E BT —LDIERE
= RiEE
- T={s€S|xzc}
- ANB| sg Sg, Sgy | min | max
sy [ (8,4)](2,3)[(4,1)] 2 | 4
sg, |(6,2)](4,6)](4,2)
min 2 3 1 X9 —Cy NHELEY T# @
max 3 A AEIRYNL—RE
X2 o1
& 2 DmaximinZ 4t
THEDEER c=(4,3)
ET% c
1
o
14
o ———————=
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L BHs—LOER

« NashZX #5f#
— Nash?&
H(Xi _Ci):(xl_cl)x"'x(xn _Cn)

ieN

— NashX5f#

= SRR (N, S, ¢) DNashXH#E(E, NashBEERKITT DS D s
(5,-6) (5, ~C,) = Max (x,—,)x---x (%, ~C,)

&FILA¥—I=D
WT, EERAD
DFFOED DR

or N(S,¢) :argmax{H(x, -c) \xeS,ch}
ieN

Nash3Z S E(&, FFORE

ENSRILOT, LA P

Y—BIHEEE-RESR | < aans s
LTHEDLALY.

(RO EARMLEEHR)

2006/11/18

Emﬁﬁ—Awﬂﬁ

= NashZ 5
(8,=C)x--x (8, =€) = Max (%, —¢)x---x (X, =C,)

— {5

ANB Sg, Sg, Sg.
(8,4) (2,3)|(4,1)] %
(6,2) |(4,6)](4,2)

Say

S,

HE"R =43 9%
1 &< ®maximin

EE: y=12x,E VWS E—REHR
EMLTERTHES !
- HESENE (SRl T E A ?
HEQ clE?
EBIT 2,7y ,-2, z7x,-3 ELTEE,
‘NashfR[FESEITHM ? P
CRERERODLEDMBORKEREH TS ! X1

x;—c;

Emﬁﬁ—Awﬂﬁ

« NashZ 5
— #: 3% A1 (bargaining power)
(€)% (%, —¢,)° [a>0,b>0,a+b>0]

Bk | B | BE o —c
2 2
ek | (2,1) | (1,-1)
BAE | (-1,-1) | (1,2) \
Uy
ca>b DB (TLAY—ADHMNZ B AN S
ca<b QB (FLAY—BOENZHAHELY)
‘ = . A
ca=b OB (WEDRZBANELL) " /o Y
NashZ #$f2: (u*,v*) = (3/2, 3/2) |
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# S N
E WA —LDER
« RBOZRERDBM-TRENE(FD2)
S HIBOE—RE RS DRI

= FIRZERET SR OREEZEX THARERICEDLILY
— 6T
w BIZIE, 2 AZGBMBAS)HT, [RBMEL S A y=x (CBILTHIELIE,
V=)L FIZEBZBERITE T H2 ADFIFAZFLN] Zilf=5
» —HRIZIE, REALEES S OEROER 1(5)={ 1) | xS} IZHL,
[n(S)=S = F(S)=F(S) foralli, jl #i&l¥

- BNETRAE(EAE) TLAT-ORSENBATL.
o ZCERE (V. S, 0) 25T, EHREASEILLENES, 2TO

2006/11/18

FLAY—DRITELREHFEL
Flm(9)] = n[F(S)] Xy

TLAY—DESEFBRH,
BB ELIZEL TS, ZHE
RIZBITZTLAVY—DRITID

FIRHNESOM AL, HIx
EAISLTHEDLELY

mat

Emﬁﬁ—Amﬁﬁ

 RBORFERDMI=F NENE(ZTD3)

— S MESEI L R D DL .
o B (N, S, 0) ERREAS THBNT, ) 5h otk i

TCS, FS)ET = F(S)e F(T)
- REERLHENEDES
» BB N, S) DR FIZOWT, F(T)=t £$5%. MCN%EX, Zfmt
D N-M AOFEEAEL, MOTLAY—FORSHE M, S) 252 5.
ZOEE, R FIZE>TM OTLAY—DREIE (N, S) TH (M, S) THE

HiiLy. -
* BEMERFLGLE TLAY—
NEAGEHIERECAINTR
X2 BHRFES>TLES !
phva 3
o X1

Emﬁﬁ—Amﬁﬁ

= NashRS@H—EMH
— Nash®EHE (1950)
» 2AXBRBONashZBRIE, RO5DODNEEFH-TH— DR
~ EAREE (D, SU— BT (D), FBMEENDOMITIE (4
5), XTHHHE (1A 26), MBLEL B R SOMIT 1 (14286)

— Roth®EHE (1977)
» FEDORSHRBEICHE T, NashRBRIETRDIDDAELEFHI-TH— DR
— BEAGEME (A E2), FIGHEENSDMIY (LH5), MHFHE(2A%6), &
BS B A DS DRI (12 8)
» EFEORSERBICHT, RO3DDAE
— FSRIR A > DM (LNEE5), SFE (N 46), MAAEARHE RAD>DMIL
(2 HE8)
Zif=9 DENashfgh, EEER F(S) =c=0 DH.

— Lensberg® & (1985)
s EEORSERIZHT, NashZiSRIERD5 DDA EF - HE—DE
— BEAREME(LNED, NL—MRBETE(QE3), FIFRIEEN SO (A
5), AN (NET), 2REHDIEDBAM(NEI)
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L BHs—LOER

= RBEORFERDMI-T NERNLE(ZDA)
— BNEE10:EABGM%

ZBHEOEER
M(S)=(M(S) ,M(S) ;)
M(S),: RBFEASHTDT LA
Y—iOFE LR (BARELR)

2006/11/18

" 2DDIHEE IV, S, ©). NV, T, ) I25LT, BFAEARTE
s TDS, A MID=MS), (=1,2) = F(DZF(S) (i=1,2)

N ] \
- NashBRIE A% 105 B8O ENS 4] \
i . R
= Kalai & Smorodinskyfi# :\
- RBEEBSONL—IRBEREE L, RSEERCEE .
1

BRMO) EERSEREDRRERBERETDHIL—IL 5

— Kalai&Smorodinsky D FE¥(1975) BB S OTIZ A

» EEDO2AZSHBITHELNT, Kalai&Smorodinskyfig | L1=DI<, Nashf@TldTL

IFROSDDAEE =T He— DR A 2OHBHED !

- EASEHE (), SL—RREN (Q23), FISHIE AN DOMIME (128E5),
SRR (22 5886), B A BRI (2 210)

Emﬁﬁ—Awﬂﬁ

= IE
— — [fI786.1] [2] p.151~
— — [fI786.2] [2] p.155~

Emﬁﬁ—Awﬂﬁ

- RIELES
— BlIREE: TIWBIGEER ((F52 435 —](2004/8) p.32~)
= 3SHHAERMBICER ... A=5{EM, B=3{8M, C=2(&M
» HEMEROEER ... A+B=7.2{8M, B+C=4.8{8M, C+A=6.6{8M, A+B+C=8{&M

BIZIE, ATEBHITZNZNIRE CEERT B (518 +31E=81%)
£YD, RELTHREREER (7.2(8) LIzIFS3ARLN.
— 0.8fBAMNBET HELNITE!

BABREEALZTLAVY—DIT L—T =R
RENMELNDLICI-TIHONSERDEZEZS X 5B =A%
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L BHs—LOER

« IR o 8B AT RE SN A (transformable utility)
RiEERS WEE = FIBO—BETLAT—M
R RET L TEBICHETE, A-BARELIE

" F—LD)L—)L =20, ADBREBOFBHNELL
(1) FLA¥—N=1{1,2,....n}
(2) NOEEOHIESITIRIETHE TLAY—OHETHE

(3) BETREMAMIEL, RSN T AT ZEEIRIET
(B3 D&H S 4 — L (games with sidepayment) ]

» EEORE STl EREERIGSEHEE v(S) HEE
— v EBIS (characteristic function)
- u(S) 1R S DL DIRILIE

e

(N, v) : R4 — L (coalitional game)

2006/11/18

Emﬁﬁ—Awﬂﬁ

- RELES
— flRE: TINBIGEE (FFEE3F—](2004/8) p.32~)

" SHAERMEICEE ... A=5{EM, B=3fEM, C=2{8M

» HEMEROEER ... A+B=7.2{8M, B+C=4.8{8M, C+A=6.6{8M, A+B+C=8{&M

TLAY—D&EE: N=1{A, B, C}

REA[REGIRIE: 2V ={ ¢, {A}, (B}, {C}, {

RIS v(d) = v({A) = v({(B}) = v({C})
v({A,B}) = (5+3)-7.2=0.8 SAT=¢

Zzigf\i; z Eg:g;:gz z 83 v R INEM (supperadditive)

V) = (5+3+2)—8 = ¢ BVCEBHEEDORE S, T
V(AB,C)) = (5+3+2)-8 = 2 SO TR T d Bt S

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

V(AN +V({B})=0 < 0.8=v({A,B}) V(S UT) 2 Vv(S)+V(T)
v(iBhH+u(iCH=0 < 0.2=v({B.C}) R BENIOORIIE, &2 FHEIST
v({Ch+v({A})=0 < 0.4=v({C,A}) Y BLYRITITHLI=AAEONBER
v({A,B)+u({C})=0.8 < 2=v({A,B,C}) MEREVNCUNSFEBAELY) ELVSTE
V({B,CHH+u({AD=0.2 < 2=u({A,B,C}) - .
V({C,AD+u({B})=0.4 < 2=v({A,B,C}) EoBREFAISS

FEIEIRS 1ZEST RS

Emﬁﬁ—Awﬂﬁ

- RIELES
- ¥ B4 (imputation)
w BERT—L (N, v)
s TLAY— i DFE x;, FIBRIRL x = (v, 9,000, X))
« RRARES R

R:{x:(x1,~--,xn)

3% sv(N)}

ieN

» ERABESOR x NRSEBICHLI-HODEH

(1) BAREE x, = () ZFILAY—DFGFIEE

(2) £FEEE Y x =Vv(N) THCTERRARGENLL
ieN

LTLAY—DOHATHLNSIE

v, TR ShRIFELEL

SERGEEEH-THEN
IRILIFEB AT REFEER T/
L—t&BITHEoTLNS

#ER S (preimputation)
LREEEEE-TRENIML
E24 (imputation)

BASEELLARSBMEEHT-
FRIEAIML
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ERRERE 2006/11/18

L BHs—LOER

- IRIELE S L

 BIEE T IRIB R (b S —](2004/8) p.32~) 18
 STAE AMMEICEE ... A=5{EM, B=3{M, C=2{8M

» HEFEBHRORE ... A+B=7.2{8M, B+C=4.8{8M, C+A=6.6{8M, A+B+C=8{&M

TLAv—D&ESE: N=1{A B, C}

EHLIIZEOH: (AB,C} ZTOHMREBOIE: v({AB,C)) = (5+3+2)-8=2

(1) BASERE « zv({3})

(2) &HAEE %:X. =Vv(N) - EABRAMEN?
ic EABRANEZ NS ?

B DB (x4, xp x0)=(1,0.5,0.5)
(MBEASEEZEBELTVS: x,20({A)=0, xz=v({B})=0, x.=v({C})=0
(2)2hEBEEZFHLTVS: x,tay+x, = v({AB,C) =2

B DB (x4, xp x0) =1(0.6, 0.8, 0.4)
(MBEASEEZEBELTVS: x,Z0({A)=0, xz=v({B})=0, x,=v({C})=0
(2) 2R EBEHEEHT-L TS x,+xtx, = v({A,B,C) =2

Emﬁﬁ—Awﬂﬁ

T
- SRS — L
" TLAY—(F3A N=1{1,2,3}
s 12AAMNELNTE . SERTHT, SERNSLTELOTRL.

» RIEEA 2N
» SHURDIZE (1,2}, {1, 8, {2, 3}, {1, 2, 3}
« FEMERA%
v(@) =0, v({iH=0 (i=1,2,3), v({1,2})=v({2,3})=v({3,1})=12, v({1,2,3})=12
« 1RHE
v=(v(S) | SCN)=(0,0,0,0,12,12,12,12)
» FIBAIMLOES
X={x=(x;, x5, x)} CR?
1124 (1,2} BFRL — x=(6,6,0)
12124 (1,3} BKZ — x=(6,0,6)
T—LDERELTEZALNDFIBAIMLOES
K=1{(6,6,0),(6,0,6),(0,6,6)}

Emﬁﬁ—Awﬂﬁ

= 37 (core)
BODOEE e
- A 0OXER

n B SITBWVT, BS x AES y £XEY DEF, RO25EHMHITIHIE
(1) &S - ZX. <v(S) % =I5 S 13 x DEHMEA (effective set)

. s . DFY, R S(TEoT, BH
(2) B - x>y, (Vies) S OARITCRRAR

=REES l:ioﬁ'gﬁiiggf?ﬁ?é@aﬁ B OBIET, HAHISHE

T1RYE S (KBS y ZEET 5 (block) | | B S men s

or
TBRS y 1R S 2o THETHE) . BIREND.
&ELVS
? REENEVESHES
ar
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ERRERE 2006/11/18

— vHVBINE B (supperadditive)
1'73 j] /7‘-‘_ /5 @IEEA EOELEBORE S, TI<
B i aff ST R AT B M

SAT=4  (SUT)2v(S)+v(T)

« a7
- F—=L NV, v) IZBVT, WAEIEDITERESNGVESIOES

= 37 (RIER)
— =L (N, v) MEMEANTHILEE, BESEEEH-TRIDES

C(V):z{xe X | Y x2v(S), VS N}

ieS

RMSEM (EALELONLER)
VS)-2 % EIRHE S DES x [THTEFMELR. | EBEDRE SITDNTUT
s itz i) >
2T A BRI LT B | T P 2 2V(S)
DEE

iR :Theorem
FILAVY—DEYS DM A RIRH 5 — LK R RIT B AR

Emﬁﬁ—Awﬂﬁ

= flRE
_ SAE—L®OIT C(v)::{xex
s N=(1,2,3)
= u(®) =0, v({1}) = v({2})) = v({3}) = 0,
v({1, 2}) = ay, v({2, 3}) = a,;, v({3, 1}) = a,, (F=FZL, 0=q;=1,i=1,2,3)
v({1,2,3)=1
» F—LOERS x = (x;, x5, x5) ETDE, 1,20 (51,2,3), x+xztx~1

> % 2V(S), VS N}

ies

A xXtx,2a; | E=ATABCH,
X tx,Za, 07— LDOES
NEE XERT

on® on° Xy
120 )\ 120 x@\ / Theorem
BAT—L(N, v)DAT
/ 120°\ ;

Xz X3 NEHLEN-HODBLE+
B c | PEHE

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

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

X

x
1 ¢
X tx,Za,

Theorem
AEMEMnAS —L(N, v) DT L2

j, \\_ ?A
BT —LDEBEF | s
B WA (additive) & V(S UT) =V(S) +v(T)
- JEARHE M (inessential) & MEM v ZHDOHHYT —L
. BT < REH (essential) © TSTHNHHT—4
T Q&S — L (R TEMAR) CHOT, v 42 TREHL, IPEED
IT&5. =1L, v(V)=1, v(¢)=0 &F 5.

(1) BATEM7—L([4] p.25 $13.2)
» —EEQEEEIADZHRTH TS BRRRENESOLTEES.

‘
I

- v({1,2,3) = v({1,2}) = v({2,3}) = v({3,1) = 1 1
- v({1}) = v({2}) = v({3}) = v($) = 0
-— a7 Cv)=¢
2 3

(2) BANIEETHES — L ([4] p.26 f13.3)
» —EEOELEIADSHRTH T SRRIRENELOLTERES.
w 1220, TLAV—1CHETENHY, BLOEBRITITTLAY—10tHH
MNRBRE. BB, TLAY—2, 32 HTIIEEDEST AR 1
- v({1,2,3) =v({L,2) = v({1,3}) = 1
- v({2,3}) = v({1}) = v({2}) = v({3}) = v(¢) =0

— =37 C) ={(1,0,0)} | 2301 EDEHEEDCOTHSE | 3
THE, INSHEGTLES :
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. EE
(3) REEAS —L ([4] p.26 $13.4)
wer QM
Warsd  igen =B 5. 145, 10705
- / N 2755, 95078
: Y '@ :
a7 é% e
g = U REH L
_ FEEOENBOAS
N={1.2.3.4) BB ESI-FHL. £

DEDHT v EHE
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}h) = v({3}) = v({4}) = v(¢) =0

— a7
Cv) ={x€X |x] +x3=150, x2+ x4 =50, xI +x4 270, x2+x3 Z 100}

2006/11/18

Emﬁﬁ—Awﬂﬁ

LI

4

il
Y

playerl

(3) RBAT—L *; 5| it

x1 +x3 =150 x X4 p : playerl & players
{x2 tadm50 ) et 2, q : player2 & playerd
ETHE..

xI=p— 1000
x2=q — 900
x3=1150 —p

/L x4=950 — q
x2 + x3 =100 @

(x1 + x4 =100)

) 120 = pq = 150
------------- 1000 = p = 1150
xl +x4=70 900 = q = 950

(x2 + x3=130)
Cv) ={x€X |xI +x3=150, x2+ x4 =50, xI +x4 =70, x2+x3 = 100 }

playerd

player2

Emﬁﬁ—Awﬂﬁ

« A7 OFESFH (RBHEIEIZE D
- F—L (N, v) [ZBWT, a7 HERELDBE+HEH

2% =V(N),
XS 2 v(s) B2V e N)
(P) min.z=3 x, D) Imax.o= > ysv(S)
ieN
) % 2V(S), VSN 9=SeN |
s gS:X' V(S), ¢#VS < s.t. z;/szl(leN)
ieS
(P), (D) IEATAI R TR 20 (92 VS N)

2*, w* b, ¥ = w*.
Ffz, [2*<v(N) © 37 HEE]

Theorem

B L\(N, 080T, BT AN EET DI DBE+S
B | %tz RAEED)OHGER - EBIIIL 7 I3
> 7sv(S) <V(N)

$SN
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E Tg;l jj /7\-\ -l-\ 0) IE et QAT FEBFELRY,

EEAESEYTS
1%, BkZ—D0

BRNE5Z 58 THD
1= (nucleolus) (Schmeidler,1969) ST HFROL,
_ i2H# S & B x=(x),...x,) IZDNT Epa7icazng
7T Y % 2 (S) EUTEILECOME]
e(S,x):=Vv(S) Zx ( ZS ©) "

#MESx ITRLT ?z?ES AEOTHMIELD
- B2 xITHLT, 2EEENE “‘%Aqb%ﬂ?( 2m-2 EDREDTHD

WIBIZHEARS.
HERZVIRISE~S U 2 BEADTHEN D=0 () SHEAEE)
0,(x)26,(x)>...26, ,(x) REBDOFH e(d,0)=0 ()o(¢)=0) ]

FHOEBEREVEIC

— 2DME5S x, y IZDWLT HELTOE, BAIRE
BECATINENIAGFE
lx lj:yJ:Umtﬁ‘B‘JL’Cﬁéjtli LITFASRRYIIDIE. ux(-%/@a@)&%ié

Fkefl,-2" -2}, II fi I

6,(0)206,()2 i.>ak1<y)>a<y>>--»

ZHEYLHBHLESHPFELLLNESEELNS

2006/11/18

E TJ?J j] bS_AO)EEEHAﬂ F*‘ﬂ%iﬁﬁﬁ#m R ) (FHp.3608)

FANEREICE DA

iz
— {5IRE : TS ANERIG I SR (234 —](2004/8) p.32~)

. 3?5/:\%/:&51 RE .. A=5{ER, B=3ER, C=2ER
L{%&g ) (3?13]? )70215\_%':]C JB)C-#) =4.8{8M, C+A=6.6{&M,
s ‘A" VB ‘A" B o A T8
CIR B, C)-(atey=0.2-(iytng) | 1k, EREBENS
{C.A},x)=v({C,A})—(x+x,)=0.4-(x ) | “ATTB O
A A e

&
X e({B}x)=v({B})-x5=-x
z e(iCyx)=v({Ch)-x=-xc LPEARERYRLBRCLTEE 85
& BDaPERDELP (EEDRS x 120LVT, Tk e =0.612— KT HIRE S <
it min. & (e(S.x)==0.6 &£%% S %<
56.0.8- (X, + %) S & TDSRT, FHROLPEAE>THEC. LT, SORYEL
02-(Xg+x%)<¢ BITIE(-s<x,<s+18 [06<x,<12
0.4-(xg +X,) <& <X <e+16=106<x, <1.0
“x. <8 —£<X. <5412 [06<x <06
_ x: e | &Y. e(iA.BLY)=e(iC})=-0.6 DT, RISIABIEICIDORERT
-X. <¢ min. & BiEIE: £ *=—0.7
Xn+ Xg + X =2 st —£<X, <E+1.8  BilE: (x,x)=(0.7,0.7)
RBIE: € *=-0.6 —£<Xz3<&+16 H— BRSO
BOBR: (v, x,x)=(0.8,0.6.0.6) X+ X5 =14 (0,25 %)=(0.7,0.7.0.6)

L BN —LOER

AT AT FEIEDE
[ZLTW2DIZHL,

S —TJ LA {E (Shapley value) i e
BRI AT —ORREELLILIR iains
— TLANY—D1IAT OMhY L BIREFEDIEFEEZD EIFREGL
— TLANY—D MBI EICKYFTZICEBTELE2ERBELT D

2 BREDIEFIAL2,...,i-1,i,... ) DEE,

BEE IS ATLAT—DERE = v(1,2,...,i-1,i)~0((1,2,....i-1})
— nMEANETOIEFN N LBRTEIDEEZD, TLAVY—DEBEDHFHE

EZDTLAY—DIor—TLAEELS 7»:; (sRon S EmRLLLs
- 71/4*'_ v w/*' j]l/’r{-g \E‘?‘J(DM&!;(‘S‘ (n-181)1EY

;J !
- S _1! n— S 1 BT i ABEICBMUTIRE S LLBHFEA(S|-1)!(n-|S|)n!
f- 3 (SLDOISN

. )-v(S—{i})
B si ' i

R v —TLAEF4AD DR EEE =T H—DRTHD
— R oAMEMERESEASEELELES LS 4

0 =(P. P, 00)

24*'*&1
VI LAY—OFFT
SLix3

'“l‘t\#
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L BHs—LOER

- xv—JLAE
— {5IRE: TSANIRIH IR ([HFE LI —](2004/8) p.32~)
» SHAEAMEICER ... A=5fEM, B=3{8M, C=2{EM
» HEMBHRORE ... A+B=7.2{8M, B+C=4.8{8M, C+A=6.6{8M, A+B+C=8{&M

s v(¢) = v({A}) = v({B}) = v({C}) =0
2RI HRE A D) 72208
o [alB]|cC o({B.C 18=02
W(iC.A} 6.6=0.4

A<B<—C| 00 08 12 V(IAB,C)) = (5+3+2)-8 = 2
A—C<—B| 00 16 04
B—A<—C| 08 00 12

EILAY—Dr—TLA{E

$,=48/6=08
B—C—A|18 00 02| g =42/6=07
C—A—B| 04 16 00 9 =30/6=05
Dr—TUAEIZ&DHE—DES
C—B—A| 18 20 00 (64,2520 =(0.8,0.7,0.5)

axt |48]42]30

2006/11/18

Emﬁﬁ—Awﬂﬁ

« REES (stable set) Cor #2(solution), von Neumann-Morgenstrenfi#)
— B (FEB) : SAEMY — L4
» —EEDEREIADSHRTHITS. SHIRIRENESDLTEES.
- v({1,2,3) = v({1,2}) = v({2,3}) = v({3,1}) = 1
- v({1) = v(i2) = v({3}) = v($) =0
- AT W= 0
> RECERBORMHOE, BAHGBIMEINEZNTIE?
Bl iR, 2 AL — BE% x = (0.5, 0.5, 0)
#B, K=1{(0.5,0.5,0), (0.5, 0, 0.5), (0, 0.5, 0.5) } DT A THRE !
(EVICREBRICAEL. F12, (04,0, 0.6) HENF (0.5, 0.5, 0) I=XEENS. )
« BELS (stable set)
- BADEEXOBAEEKNUTOMHEEE-TH, KEREEEGLWLS
(1) PEBRE M (internal stability)
x€K, yeK — x,y [FEWZXZEBFRIZAL
(2) H+ERZRTE M (external stability)
KIZBSHWERDE D F, KIZET DEb1DDES IXESND

Emﬁﬁ—Awﬂﬁ

- REERS
— Domx:={y | yeX,xdomy} :E%H x ICXESNIEIDES
~ Dom A := UDom x HEBADRDICXEINIEIDES
s NEELEME © KN DomK=¢
« SMIREM ¢ KUDomK=A
» REEES © K=A— Dom K%if-9%4 KCA

Theorem
F—L(N, v) DREEENTFEZ1IDDERAMSHDT=HD W
E+REHE T LHRERBENTHS L.

Theorem
7—L(N,v) OA7C BLUVREEE K A FITEELGLE
CCcK
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- BES—LA
-~ NADTULANY—IZ LB BETRALADRENGESN DL RATLEEZS.
« BEEOBRALYT L—T (NOEHHESE) =1 (coalition)
= GEEOER, REEREEFDIRE=MFIIRHE (winning coalition) W
» T5THLRHEE =RILER ¥ (losing coalition) L
— (N, W): 28 45— L (voting game)
2L, UTOHEEHDLETS
(1) NeW, ¢ €L
(2) SEWHDSET —» TEW- BRIREE S ORGSR

(8) Sew — N—S€eL BRSO MES TRILIRMS

SRIBEIIBFIRE, ZREFIBCLRE

— #l:3DDEE N={1,2,3} DEE THEEIh T35S
EH21T, FEBROFEFER (10, 10, 1). BFEHTHEEAR.
= BSRIRIE W={{1, 2,8}, {1, 2}, {1, 3}, {2, 3} )7 &8 = N=(1,2.3) ©
» BULIREE L=1{{1},{2},{3}, &} L 2 Bale:d Bk
FEDREELDM ?

2006/11/18

- BENEBNELTRENE
- [8] p.45~

« BREHEH
- =LA+ a—Ev7$E$ (Shapley-Shubik index) (1954)
- INUHTH5# (Banzhaf index) (1965)
- T4—H2 139758 (Deegan—Packel index) (1978)

L BEr—L

- BEHEH
- Yo—TLA -2 a—E v B (SSIEH)
o Bl:3A N={1,2,3} QBB HRY — L
— BRRE W={1{1,2,3}, {1,2}, {2,3}, {3,1} }
B FIIRHE BHAT—LOBED1D

(f/lf"’?]"}'l%pivut) DV*jD'f{E_%, s
a. 29 HOPENOHEIE

—_—>

RHEISMT IR ALEE0.
@ 3,1),
(3,1,2),
1,3,2) LCOIRFIOEREENFL
(2, 1’ 3), DERELIEED, BHERE
32.1) DEY AL HERDOHEHE

|;I> SSHE#: ¢ = (¢11¢zr¢3)=(1/31]/3v1/3)

Confidential

13



= BENEH
— NI (EX Bz
w fil:4 N N={1,2,3,4} DEMSHRT — L
— BSFIIRYE W={{1,2,3,4}, {1,2,3}, {1,2,4}, {2,3,4} }

—{1,2,3} D3NIZKZETOHIES

BALiRs @ 4) LR

s (1 A4) B

BiiRi (2 A) RIS 2o s .

BLiRs (3 4 4) BLEE —(swing) | ECOBRENRM RUER
. - BLTWSEE, BoNBRRER

sedeses (1, 2 4T s ftebeinel B R Gr

iR (1, 3 A4) BRI EZHEQHEIBEE (R

it (2, 3 A) mREE D19 BB ERO

BRI (1,2,3 4) BRRS
|;I> Bz ﬂ:(ﬂlvﬂzvﬁsvﬁz;):(3/873/813/813/8)
ERBZERC f= (8.5, fa B) = W4,Y414Y4) Y j =1 LEEE

ieN

2006/11/18

BT —L

B WNBRIRS
BRIREDSS, IAT
« BRENEHR BRI+ HEHAL IR

N o " . HoTLESLD
— FA—H S LR (DPHER) ==
. BEEITEMERIZEW ISELTOSES, BENEROENSER
» EEL BEHREC R RES LS TRALRENER LTS
1 1 ZENBHREOERRE
« BEEODPEMIE, K=—r O, — EARLERELEE0,
W™l saimsoi SI << gpmEopErons

w 4N N={1,2,3,4) QEMSHRY — L
— BFIREE W=1{{1,2,3,4}, {1,2,3}, {1,2,4}, {1,3,4}, {2,3,4} }
— BN FIREE W = ({1,2,3}, {1,2,4}, {1,3,4}, {2,3,4} }
— FBNBFREDO LK | Wn| =4

{1,2,3} — (1/3, 1/3, 1/3, 0) BEEIZDVTOM: 1
{1,2,4} — (1/3,1/3, 0, 1/3) BEH2TOVTOM: 1
{1,3,4 — (1/3, 0, 1/3,1/3) BEEICONTOM: 1
{2,3,4} — ( 0, 1/3,1/3, 1/3) BEH4UIOVTOM: 1
|;I> DPE%K: 7:(7117zv73174):(]/411/41]/411/4)
JLEE
E BRES—L
- BEAEHOER
- Bl EH200ER, ABREAEZEE THER. BF R TEEAR.
©
IO
l COLEREED A

(FEEREN)LOM?

40% 35% 15% 10% féRitbE
SStE%k
Bzig#k
DPE#

— il EBAITEILL, BERN(8,7,3,1) &liof=.

Confidential

14



ERRERE 2006/11/18

- LUTFOERET—LIZHTHSSHER, BziE#, DPHEHEHELLS

(1) BADTLA¥— N={1,2,3} ICkBEMBBRT —LEZRBD. =1L,
TLAV—1ZIFETENHS.

(2) 4DDBENFNENEREL (40, 30, 10, 5)ZFHHTWSERIZEL
T, 23U LDBERTERELZET LN KD,

(3) BHDMESADADFBLTEY, TDOLLEE(30%, 25%, 25%,
15%, 5%) THD. HERRITENT, BEHOERNBLLETS.

ol BRNEHOHRALERNIEREHTT D, RARHALRLEDOWebH A+

L sEXH

[1] 8RS 5 T4 — L IEEHAFT ] 37 HHR (1981, 2003 i)

[2] 8RN T — LR HEEE(1994)

[3] EHE 7 — LR | A% (1996)

[4] SRR KB [N —LDER] RRAZRHRE(1985)

[5] FLUEX-FAABHEE -BKEEZS 17— LERTHE 526

7y Z(2000)

[6] ARAEE [Ta/3905 —LtA)—1 H4To 242001

[7](225;%522%'11\21’7@% BERTLOT— L] BREE

[8] IR -FME TARL—2a0 X H—F ] HAEE2004)

[O] xHENT [BRENBRETET D]
http://www.misajiro.t.u—tokyo.ac.jo/ tomomi/voting/voting. html

[10] BFHIE-EAT R MBI EEH T —L(1) (2)1 #x
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