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Nash ¢ Bargaining [ &
ZDHEE~ODOIxH

B OB E
=3

Nash (3) &, —A® player BRHZETH & LI X > TBENITERT
X 2AOEAOHD S, EOAERBEE U TRINEPERFT Ui ¥
LT ORERET B BORMEL LT, 6 20RELEY, ChdORED
LETHEOHAOMEZRICT B XIBHES—BICEET 5 LZRL
7o

Lil, 2hdIREOHT, #ic, assumption of irrelevant alterna-
tives (BRIMOEERD D OMLEOIE) KX -T, Z2DOHRAFICBTS
FNFhOREREUEE, 2 Aoplayer 5 B4 &1 ABEER
USRS U5 ¢ & A8, Kalai and Smorodinsky (1) 1€ ko TR
Nico ZCTHELIIR, T OREICHEZ T assumption of monotonicity (3
AEOEE) #HAL, COREDS &ET, Nash D& 51z 5 —HEHILHE
BEETHCEEZRLIEDTH S, :

Lz A3, Kalai and Smorodinsky (%, fRBREICHIc->Thi bASIIE
R & 75 2 A (threat point) I DWW TRERBREEZ BT %o £
S0k, 513, BEHARAOEABREILS>TORUALLTOE, W
WL, —BIC, EABELTROAEVRL > TNEEBIONENET
H5bo

bhbhid, 5T, EALRMAOBRREABOMIHTHAL, O
AFDYL L T—ENBAENEET B EARTELEBIC, TORBMOU
s, EEHNBASNS BREELTHI,

I Nash & Kalai and Smorodinsky &
bhbhix, 2 AD player ORBEELZRDOL S ICERLL & Do &
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4, S, %2 Ao player FiEM R A& E L, R 0o EAT, compact,
convex £33, CDS; DHBHEERBICK - TR IRT B, TTRY
IKH1e% 2 A0 player OALEAEFRDT RERE LT NERSREVR,
DA% S, WA at THEDL, a' ZENHS (threat point) EIFRC Lic
L&do BUAIR, —f&ic, player | BXU2MBEVICEWT S C Lick
> T, BBE N2 AT, BT 3 A0MESEESNEIRALNIT L
NT&B, cDEIIT, FES, LBHSa €S, BEAbhikceE s,
(a!, S,) % bargaining pair &3, Bargaining pair 04 % UTHE
L, Udrd R ~OEHKE { TEDLT,

Nash {%, f (a', S;)=(u, V)ES, BRD5>2DIKE N1~N5 % &/
3L &, ¢DE%% bargaining solution (RRib#E) EMEAT.

Ni1. (u, v) = (a, a%) (personal rationality)

N2. (u, v) = (@', ab) &5 (u, v) € S, B &db—
HET 5

N3. ¥~xTo (u, v) € S, icLT, y=>1f(a' S)) &2y
€ S, BHEELI, (Pareto optimality)

N4. TS, 5 O—IREH

'=a,u+8,
vi=a,v+8, (>0, @:>0)
KE-THRONILbDETE, cLE (@, 5) = (u, v) 851,
f(a,a'i+B,, a,ab+B,, T)=(a,a+8,, a,v+8;)
(invariance with respect to utility transformation)
N5. ¥~xTo (u, v) €S, T2 T,
(u, v)es, «——— (v, u)es,
THY, Lrd ay=ay, f(a’, S,)=Cu, v) 55iF
u=v (symmetry)

Nash 3 LD 5 DOEFEICMA T, ROREZBEML o

Ng. (a', S;) & @, T) S, cT, f(a, T)YES, &5 5&k9
13 bargaining pair 73 5 &, f (a', T) = f (a!, S,) (independence of
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irrelevant alterratives)

ZLT, Nash i3, choDREESHL, Lkd, TTO (x4, xb)
€S, I LT, (xh—=a'y) (x—ay) ZH&RAICT 53— 1%,
S)) BEET BT EERU,

UH U, Kalai and Smorodinsky ic k-, LON6 Db ETIE, KI.1
D &S UARGTISRISELEL > 2 THMENSS S  ENHLAICShE s
%0, KI.1 TA5L5C, BWEBRILTHE20D%EES,, S, (S
CSHDRBIE (£, 1), (1,0.7) #HiEd 3 &, player 2 oAk,
Player1 O3 XRTOZHAKECHLTHMLTHWRICS DD ST, HFa
S, KB B RBED

Player 2 n%hH

B, ESS, KBy
BENED SAEH (1. 1)
>TWb, TDEHN
MR player2 2 &5
TORAETEROTH £, 3)
Ao

%z ¢ 7, Kalai and

(1, 0.7)

Smorodinsky 2 @
X IR BRI RPIE
2T BHic, N6
W R TIR D RGE %3
AUtz

MI. 1 Player 1 %8

1) Neid Luce and Raiffa (2) 5 biikH%Z 07, 54, S, S, 25
& Su Sy OfRET, 1 ETBEE, BFUS n<n &5 SRVEAEKRT 3
c&itk-7T, N6 & Pareto optimality DIRENFHE TS EER L%k, L
U, Nash o Pareto optimality &3, &5 1 DDIERICHIT BRI AT KI5
NBRSROEETH - T, MDEAIET 2FE DREBORAETIZINN, —RIT,
aMERIENE, Player [oiBLURFRLEDLZ DT, H544 O Nash
L EznESLEAD Nash fif& Dflic, Pareto optimality OIES L ¢ &i3i4
FTUHAL ERBVAL,
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Assumption of monotonicity (a!, S,), (a?, S.) % bargaining pair
Thh, Lhrd b, (51)=Db,(S:), gs:i =gs, W, £, (@, S) =1,
(@, 8;) (f(a*, Sy)=(f, (@', 8., £, (a*, Sy)) o

T

b, (§,) =sup {x=R:for some yeR (x,y) €85,}

b, (S;) =sup {y=R:for some xeR(x,y) €8S,}

x=b, (S,) KHLT
' y if (x, y) is the Pareto of (a!, S,)

gs: (x) = {
. b,(S,) if there is no such y

Thbo

z @ assumption of monotonicty i3, playerl 0§ *T O ZhAKEEC
XU T, player2 OAKEEMSEMT LT, player2 ORBME LT
EBRMAKBEZHMLURTNIERE SN EAERL TN S,

PIED N1 ~N5 &L assumption of monotonicity @ & & T, Kalai
and Smorodinsky i3
DY — LT I —FEH

b(S,) RRBBBEET B C
EERLU o RO DR
b(S,) REMFENCKROK
I.20&X5ICRTCE
MBTEB, §T1abhB,
BgiE at & b (Sy) &
WAKBEMRPES S,
DERERD B EH
MENTH b 1272, 1
5 DR, Nash #gT
2o 5 A REEkE
e B EMTEROD
i, #TAEMBFELTEL

Player 2 O%hA
N

KI.2 Player 1 D%
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THEWHARRUTHS CERREL TV EDSICEDE ST,

UL LIEHs, B£EBEENIE, player HOBEFK, & B8
RIBERILBLEZBTB—BNTHS I BRZNICK - TEWHEA RIS
THHDo £TT, bhbhid, BHRRESICRET 2 EE2, BlRs
HEALOBERERD2DDABICL >THRELL 5o

Al. (a', S,) 2 UDHEE D bargaining pair ¢4 3%, 20D & X,

b, (S,) = b, (S,) — a%, = a',

A2. (a',S,), (a?,S,) % bargaining pair &3 5%,
bL, S:CS,, by (8,) =Db,y (8;) B&X T gs, (%) <gs. (x), al/a, < b,
(S1)/by (Sy) 1251,

a'y/al, < a%/a’

Al BkDC E%FEH®T 5, L, playerl & player2 oAz AkilEhs
HELNE LI, BEERELY. %7z, A213, ST BT % BMHE © s
BEAFBORLTTH D, %k, playerl o5 ~ToOZAMKIECTE LT,
player 2 OZFHKEISEMT 22 51E, BEHMEOH B R EL 5 ¢ LA2RE
B9 5. cZ &id, player Mo JEKRBEEOLHAKIEIC B THRIC
HAL LN DATIRIE S C EABHRT L E0-TH X,

I EELEZEOIEH

EE RBAR—ERLSIE, AHAlL, A203&ET, KENI~NSBLU
assumption of monotonicity #* & 73— RELET 5. T DRI
WDOLSWRENS, H5 bargaining pair (a,S) kKFLT, a&b (S)
fEsmirA L (a, b () &FhiE, COBEMESOERA S ORA #M
ZNTH b,

GEW) # BESEHRSINILLDTH S, N1, N2 i3, N3 2, 1R
L(a,b (8)) LOoARLNFTHY, rRSOBREATHB T ENHVR
%0 NAIL, 77 4 YERZERICELRL, HFEREDZ PS5V Z %, N5
BT ERRDOIIICRENS, SBAMTHE05, b (8)=Db.(8),
XoT Al Xba,=a,, Lie->7T, L(a,b(8)) LOKTHS p=(_r1,1:)
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Player 2 D%

bo(S;)

b(S,)

/ﬂ( a?, S,)

b(s,)

/‘u(al' Sl)

b,(S,;)

Pl DRIB
M1 1 ayer 2

it py=p, £ 5 T3, assumption of monotonicity (Xkd L 5 ic LT
RTCENTEDo MI.1&D b, (51)=b, (S,) THBE»H, A2 kb a*
2, a' EEAEBESERID O LHICHE, 2T, EAS, & (6 (8)).
b, (8,)) (c; (S,) =inf{x &R : for some y=R(x,y) €8S,}, c;: (§,)
=inf{yeR :for some x R (x, ) €S\ DEGULEREE L%, C
DIMEEWERNTIEE DI (c; (81), b. (5:)) & m(a@l, Sy) & fkSHEAR
M, S, De@, S)IKBYBERLEBILESTHS, (MI. .U cS,) =
(€, (8:),¢c:(8)) = (0, OBFEMNTNE) £oT, TOHBANLT 2E X
NE+HTH b BAEMICHS »IC, p@,S,) & (¢ (S1), b(S:)) %
HSEMEER L (@%b, (8;)) oA v (@, S,) okFicds,

Bigic—aoariER, Kalai and Smorodinsky @ 2 fu &4 L Ffkic L
THL T EMNTE D, (GEK)
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M Nash BOES~NDIGHA

HEHRBEEINTHOE L E, REOHELEET 2 _>OEESHBILT,
R (=RER) 2FEBL, /L — FEESRESE S RO BT EE
FEA Do

() V&, EIBIU20EREL X, X & U, EREP, HEES
kEL, P=k(ki3EH) &35, 7, ¥, 20FE 7, =, ZXA
—#RELT

7, =px, — C, (X)

7, = pX, — C, (X3)

LEHET B, 2T, Ci (x1), Co (%) &L EN, %1, 20%0AH
BThbo CORMEEK 7, 7, KK LU TRDOEMEAMT 50

d7t1 _‘dnz - -
et 0L182 %1, X IKRLT

7y (X4 — aX4) =7 (X + aXy) (ax:>0) (1)
7y (Xo — aX2) 27, (X2 + aX2) (a%:>0) (2)
Fie, BABBICOWTRRD 320426 5, (DAY E SRR
RidBET 2. Qe 20RATHI, BUERREIIHLT, #¥l1ozh
LD BRI, QELENEDEE, HoHoRRREnTHs, thd
@%#%“Q"C‘&Sfoﬂo-’é&i‘(k@,ké K135,

d 2 C (Xl)zo’ d z C2 (X2)20 (3)
C (x1) = ”'d Cz (%) >0 (X1 =X.) (4)
C1(0)=C2(0)=0 (5)

PEOEHEFELD, FHEEK 7, =, QMBS » 5, nl (=
=7,=20) & 7, (7,=7,=0) O (74, nz)OJi%éAai&’GzﬁZa 0 X7,
compact TH5 Z EbRBICTMNE, Lich-T, TOIESRFITOYEA
D&EBEEHIZLTHB T ERERLLY. 2T ThUbNE, COXIICE

2) i (5] p. 200 2R
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BINLEEDF NS, Nash B2 ROEBTHEEEA%EZ TN T &itT %,
9, MAEORFMERCEZEEZRDTHI I, £hiZ

_dn'_‘._ — i —

dX; =D dX; CI(XI)_ O (6)
d

d;: =Pp— = dX C2 (Xz)— 0 (7)

EEEBODTCENTES, CODO), (ME AT ELEE X, X, &F
o 72IEL, TOX EX DRMBHFHEEKLTTHE L ECDH, WhEs
SHEBEREZER T A EERLEGNER SR, £CT, 0,
X1 & X, ORMBE &I ERIEFELL B -TVEELE D THDE
k=%,+%X,
EL&EI. CDEER, BEVWCRAFBEZERTEZ S, XEHZ 0
WId 5 AEIZ I,
(i) carh, Vi, 2E20EABIUCRAEANTNTO X, KHL
TETFULRELED. %D, C¥E20BHAEBBERICY 7 FLItELE
50 TLT, COEEQEMEARE C (x,) LH bR, FHEIL
Ty =X,p—C, " (X;)

Ca(x)ZC (1), g Ca(x)Z g C/ (k)2 0, 5—C/ (1) >0 (@

&ﬁb,ﬂﬁﬁkﬁ®%#

dz, _d_
dx, P~ dx

L153%. COOEDIT X, DEE X, (Zk) TN, (1), 8), 9&£D,
X =X, 8B, LIeh-T,
k<<x,+x.’
LB o, L ES—FOMEREAFIEESLCLRITER N, CTOD
ek, MEHIHFAROBEREIRET ALK, ChEKTRE
i, HM.1 0k2Klisb, 2 TR, 7, =kp—C, (k)< 0, =,=kp—
C./ (X) > 0DEABHDPNT N S, £¥1R, AE2D0EHNEN k—X,
PTFThhid, FIEEZRARICTRCENTE B, £FE2, (1) tBWT

C:'(x2)=10 (9
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2
T
T

T2

@ X,

X

|
1
©
o]

0 k—x;

x

Xm, 1

FA¥EL1OERED k—%. 2T Tho7cicd, FIEREKRILEZETT 3 C
EMT &I, BRBKNY 7 P Lo EickYy, MEERACT EHLR
BEALULDT, £¥20FMHIE, £%10FCoERRIcd UTERT
B30, FEEZRKICT 2 EHEOWAIR k—X. 25 k—x" ~EHERR
-2 TW5b, M. 1 Tid, 32 OFERIE, BRAMETT 2 LINio5EM
@, BETLLEABOTRENTVS,

RICH R ED X DB TH A D b BRI, x,+X. =k DHERHFD
BETREIKES>TR 7 — 7 ZRRICL, £F2KKES>TR 7, — 7’
ERINCTBHRELTRDENG, THDLD,

(=) = e (K= P =Gl () + G ()

——d_ oy _ __4 4 -
= dX,(2Xl k)p dX,Cl(Xl)_*- XmCz (k—x,)

=0 (10

d AT < S __4 _4d &
H“}'(‘;(”r ! h= ax, (X1 —X,) D dxzcl (x1) + dX2C2 (x)
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-4 (p_ __4 _ 4 &y
= dXz(k 2X,) P dXZCI(k X))+ dX2C2 (%)
=0 {1

BT X1, X KEITARHEEELTRkDEN o (0, WNIFKRD XD
C%%&chbﬂéo

2p—7,dx—cl<x,>+%cz'<k—xl>= 0 2
—2p = Calk—x)+ = Cu’ ()= 0 13
() oBsoREs,
'(%;(7’1_7’2)=2P_di}(lcl(xl)'l'di)(lcz(k_xl): 0 14
o (=)= —2p = £ Cuk—X) + ECa(x) = 0 o
2

HBIcT R, X B BRTMEE 22, 2 T(1) &) DA ORNHE
2HRTAE, £E1DOFNRBELLTHEC Ebhb, BEKDS, ¥
DA, 1D&WEE~ANE, (3), @), ®»r5,

2p—icl<x1>+chzf<k—xx> e
20— g Crx) + g - Ca(k —x0) (14’

mm?n§xlm@b1m¢%ﬁv$b,b@@@%iw';b%ommk
ENPS, 19, 1 2€RicT B EE ZThEhx,, ./ EFT0iE, =<
X, EWBBEDOTH Do

LTAT, (i) OBAE, k=%,+X, THD, Wi & b FMEHEKL
EERLUTOADT, Bh U THEERBETOREE SRS 5 BEE L,
LkdoT, 1 BXU20FEMER, HEISD22 X1, FIEREA
BE—HLTVE, ThDZ,
2 =X, (16)
LEdaT, xa=x: VST e, 1o, (i) & (i) o
BAOREHMESX ehEN =, = EThIL,

Ti=x.p—Ci (X)) =7, =%.'p—-C, (X,") 1]

Xn'—Xx

I ><!
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MDD L& BREIKT 5,
wic, MAEOEWEOREL LS, (1)DEE&R
?2 - ?2p—cz <?2) - %.p—C, (%) — T, 19
?x ?19—(:1 (?1) x:p—C, (;1) R .

v, (i) oA

_ Fap=Ci’ (i1
x:'p—C, (x,”)

A

E2

Thbo £ T, ;2_?2'—_—?1,_?11 C, (%) =G/ (%) >0
(x,€(x.", X)) BXUW), @), 3) 6 EEET &,
EZD—CZ(EZ) g?;lp“cz(;(:z'> gzz'P—cz'(Ez')
x,p—C (x,) x,'p—Ci(x,") x, ' p—C,(x.,")
&7}&50 oi@»

(19

I

Al

<

4

Al s
A

BEMLND, F ol (3) @A) 6 (N5, Ci(x)=Cu(x,) (x,=%.) &5
i, FIERARMEIEEFELNRY, 2OBROIVTEEEOBEMEIZZLKES
CEMDrB, cDTEE, (3), 4), (B), 6), (8), (8, (9ZEZAbEET
LT, PEZEHLTE LFANORBENATAL A2kd gt
WREND, £-T, TOREL, AFAL A20HET, 7SV — MM
RS EAE RO LS 2 Wik E5Z S i,

(iit) &kic, RE2OWRANI SR LLEAEZEZ LS, Tbb, £
D& & DEAREEC," (x:) ELT,

Co' (x2)=C," (X4)s Cz (Xz)z Cz (%:)>0
MBI DEEEEZ LD TDEED, FHMIOMAK OLII K &L
D, TOLEDORAFMOILID IREOMPHELVO T EBRENS,

Pk, (i), (i), Gi)oGaodil, 20 AR FEE & Bk
B, BIY, ThENORBMRIHM.20 X S ICREND,
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