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#7127 — A DKernel £ Reasonable Set

HILRPREFEER HHELE Kensaku Kikuta)

1. BLHIC.
AMODEMIE reasonable set #E&HEL, E5IC prekernel d¥ reasonable set %9 % kernel (2—
BTrZei2RTIETHS. ThEIBALT, pre-nucleolus 2% reasonable set c:iﬁ‘s
nucleolus K—HFBILERTIEHTEL. T, BUNBOSHTERZLEST LT, EBOZL
P REBELZEIICANLEEICBSICHRTE S,

n-person cooperative game with side payments (BA#E game &\29) LIZNEFEX N,v)TH5B. &
IZN=11,2 ... ,n i set of players, ¥/ v I N ORELFLERE N ERER B TRY
BBEVI. v =0 EREFD BARELRVHED gume £ v TEF) . N OBSEEE
coalition £\, HHES 7 2L, 17| ¥ Z WEBTATOKEET. coalition S I2xFL, RS 1X
IS|-RTEBAZ PVERT, FEBEY S OFTIHELTVA DL TS, vector x € RS DR
Sk x; EET. SCTCN & x € RT L, xIS & x ® RS ~OHEEEZRT. vector x, v € RS I
L, x =y Fei, vy 2 04, x5 Sy ,al‘l i €S AEWKRT S, vector x € RN, coalition S I
L, x(8) = 3,.x;, (if S#a), =0 (if S=@)&F5. game v ® pre-imputation &Ik vector

x€RN TREEWLTOOEN.
(1) x®) = v,
game v O pre-imputation 2EDEE%® X £%ET. game v O reasonable set % :

r=fxeX:m=x= M},

Mj = max{v(®)-v(S-1i}) : i E‘S} BELU nj = ninlvy@)-v@S-1{i}) : i € 8.

[Gerard-Varet/Zamir 1987] & r DA% ST, game @ superadditive cover 2EX B L2k Yo

reasonable set ZWELTV5E, EABWETIE r DATEZLS,
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Proposition 1. (i) x €RN &¥2. x 2 W L2DPDEROEEZDLEICES :
(2) v (S) -‘v(S-T) <x(I), all S, T such that TCSSCN,

(i)x €RN L ¥3, x < n L%RBDEROEEFDOLEICES :

(3) v(s) - v(-T) =2x@), all» S, T such that TCSCN.

ﬁn)kuﬁﬁuﬁﬁf&éf

(@ m € X,

b MeX TH

) v(s) = II(S), all SCN. ZZiZ, I € RN o 1; = v({il), all i € N.

(iv) r % @,

2. Reasonableness of the prekernel
vector'x € RY & coalition S XL, e, %) = v xS &BL. eGx) % x KBIB SO
14

excess £V, i, J €N, i# ] ICHL, i #8A | FATHRVED % coalition LEOEEE
7ij EET. £ xe X WL, i @ j BT H paxinum surplus % :

sij(x) = max{e(5,x) : § € aij}.

EEHETH. YCX x € YETH, 5K > sj;® 2, THAEFTO 5> 0 IKxL,
x1I@®) €Y THBEE, i outweighs j at x w. r. t. ¥ £V, T2 xij(ﬁ)h = x4 (if h=1i), -
= Xj-b (if b = j), = xp (otherwise). x11 @) # d-transfer £\WW3. i,j L bICBEVE
outweigh L2V & & i & j X in equilibrium at x w. r. t. Y &WJ, E’cﬁo):)\@ players ‘&%
in equilibrium at x w. r. t. Y THBLI% x € Y D&% Y € X 12833 kernel £\\»,

K@) &&FEL. X I2xF 5% kernel ZHIZ v @ prekernel &5 1, u e RN ixL,

Ylu) = kx€X:1<x<=<u}
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EBL. r=Y@M TH3. 1, u eRVIHL, Y=Y(UWThrLEETS. ZDLX, x ¢ K (¥)
ERBDIRDEEPOEDE SRS ¢

(4) sij(x) > Sji(x) oI x5 =15 T xj = uj.

x € X L, 8 & 2"vector CEDFSFIE e, 0)lg c y PREZOWERZEATRE DL
5., bbb, 0;® = 0,x) whenever 1 £ i < j < 2", 0 FHFRANEFT 06) LH/h&
WwEE, 0k <L 0@ &#L. oi.b, H5B k ITHLTO; x) =0; ) for all i <k, »D 6 &)
CB). 00) <L B THRVEE, 0(6) <L 06) EH. YCX &+, HEREET 0 ERA
FB L% Y O vector DHEEE Y ISHF S nucleolus £\, NY) EEF. Thbb, N) =
x €Y :0& =i 0() for ally € Y|. X IZX9 5 nucleolus Z4¥IC game v ® pre-nucleolus

EIER., ROFE T L{HM5NTW5 ([Schmeidler 19691 p.1165 B ).
(5) YCrRY 92, Yo ZSIENEY CKO).
CZZTYCX CHTAEZonEKHEERS.

(OPEN) r © Y 7)“9, Y 1T XIZBIF Hopen set,
BIW

BX) A 1, ue R IZHL, Y=YQ,)LlPd I <aoh»P2 M=

X BLU r FENENEMH OPEN), BX)EWETS. MALd r € ¥ 2FATVRS. THIFROMT
WETHB. prekernel #5 r @ extreme point THBIEHHs. ZOHA, r < ¥ 2FELZV
7 &1E, prekernel 5 r-Y CETAZEbHA, Y(,uw & RN KBTS interval & X & DIARS
THY; 1=n u=M EBLE 1 K—ETS. Y(L,v FEVKERTAIBFEICL-TEREND
EVny T Eix B-transfer #F Y ROHTOARVWEW) HTEETHHLEXSD. Y 4% open set TH
54 d-transfer DERICHEL T3,

Theorem 2(i) X, TNELDOFEHDTFTIE d-transfer ZEXWANSIFHMEEL LD TEBZI L2

WARTWVB, [Maschler/Peleg/Shapley 1979] @ p.314 TIXEH v cd &Mt BT LI LY AR
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DI EERLTWAS, Theorem 2(iv) I [Schmeidler 1969] @ Theorem 1 ICEIELTWAS . X5

[Maschler 1992] @ Theérem 5.2 #8H. ZZTi £BEOPENDTT Y @ closedness ZIHEL %W,

Theorem 2. Y © X &L, 4 (OPEN) ¥ 7-i (B0X) 2HET 5.

() x e KMETH. THL s;5&) =s5;® for all i,j € N, i # j,
(i) X)) < r .

(iii) K@) = K(r).

(iv) N(Y) * o.

(v) N{) =N(r).

Example 3. n=3 &%5., v(123) =5, v(12) =v(3) =v@23) =3, and v(i) =0 for i =
1,2,3. T5& M =3, mj=0fori=123 Fhr=1{0Ly2yy :0=y; =3 i=123,
0 y@A23) =5, YCSX & Y= {GLyayy : 0 =y], 32 yy y3 =20, 8y1tbyz 210, 4y1ty2
< 14, > y(Q123) =5}. Y & convex D compact. x = (5,-6,6) EBL. x €Y-r 2 x i
Y @ extreme point. EHIT 591 ®) > s19®), s13®) > s31 &), D s93&) > sze®). £oT, x
PORTHIBDLERY x DAL Y ERAETHIEICED, x €K(Y) THEI LI D25.

Theorems 2(iii) & &) IZBWT Y=X ¢BLER2HES,
Corollary 4. KX) =K{) #»2 NX) =N{).

game v {ZXF 5 imputation set X = {x € X : x = I LEHETS. KX % v O kernel &\
5. v PREWMETSEE zero-monotonic £V I TC SC N THHL)%RTTD S, T Il
T, v() = v(D) + I($-T). Corollary 4 ¢ Theorem 2 &H56, XKoL A5 dLE v &
zero-monotonic THIUE, K(X) = K(X) ([Maschler et al.1972] @ Theorem 2.7). ZTHIFBTOX
JieLTbib. £F, v 4% zero-monotonic THEODUEFTFEME n =1 PRYILOILTH
5.k, n=1 THELDOLEFTSELE Ya,u) = X PFRYIZDTETHD. ZTIT, uk €
RN 2 uk, = v)-m(O-{i}), all i €N . ®WZIZ b L v & zero-monotonic %5, KX) =
K@), S50 w2 N ThHBZERBHIChPS. TNED, Y@ ue) @& E0X)FHETS S
EHbh,B,. WZRIC Theorem 2(iii) & Corollary 4 &5, KY (@, u¥)) =K(r) =KX). #HRB
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KX =KX.

3. HREMELFEOCane.
AETHE, ChITOBRBERERELRF LI % gane OBHBIHERTS. SR ONTRBEEICHT
L2ENEEOSETEREZIRETLE, S2H0oRRETIHTE S,

v % game £¥5. B=1{B1, ... ,Bp 2 NDh (=2 HOEBTLVWEIEREOHHLT S,

B% N LofR#EEEL VWS, H={1, ... ,0&B. ABWTIE, v T B ICPLTHETRTS
HERETH. i.e., % S C N KL, /

(6) v(S) = v(SNB+ . . . +v(SNBy).

£t e HITHL, @B ve) ai}kb;")tx game T . Bt X set of players ¥72 vy & HHEEKT
FTRTD T < By WL vi (@) =v(@). IO game ZHHIC vi EFET. Xt MY, mt, rt, et(.,-),
0t (), Kt(), ELT N'() 2Z gane CHILTERTS. Tz (OPEN) BLU(BOX) % (OPEN)®
BXU@X)t &FT. x e RV & t € HIZWL, tx=x|Bt, -tx=x|N-B) &BL. X@ =xl
x: - cx XD BIUFr® = k€X® :n=x=<M EE&ETS th=M 2D tn=nt for
all t € H THBP5 r®@) =rlx- - -xrh THB i, je B, & xe XHIHL, stj; ) =

max{e (S,x). : $ € ojj, S C Bl LEHETSH. O LY, x € XB), i,j € By BLU t € BT L,
(7) sij® - sji(® =stij(tn) - sty tx).
YC X®).Icx$ 5 kernel % K(¥,B)&&ET, i.e.,

KY,B) = k €Y : BED t €H, i,j € BUSHL, si;® > sji® %56

xii @) & Y for all sufficiently small & > O}.

Proposition 5. B = [Bl, . .. By % N FORMEEEL+s. O FKEETS. V= Ylx- - -
XY, Yy C Xt forallt € H EEETS. K te B IHL Y i OPENt #E72id BOX) L4
EBt+arE45.

(i) NOY) C K({,B) 2 N(Y) # o,
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(ii) K(,B) =K(r (B),B), E5H(C
(1) NO®) = NG ®).

6) 1T KX®),B) & K(r(®),B) F—HKTAHHOOLELEHETIIRW, ThiEROFA»rSDHS. 1
=3 v(23) =5, v(13) =v(©23) =-3, v(12) =6, v(i) =0 for i =1,2,3&%5%. B=
2, 8. vid@2mELZw, L»L KX@®),B) =K&®),B) = {(3,3,0} < r@).

[Gerard-Varet and Zamir 1987] @ p.137 TikiFHEROEMERISEEEhTW3,
HaEOIEH AT S, SEXMO [Kikuta 1994] BRI,

BE XK.
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