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« Example :
o TLAY—IZREBD2A N={A, B}
o BILAY—IE, BILIZEHD DEIRERTE .
(FE ) Si={si1> Sio}» (I=A,B)

o TLAY—DREDHIZ—EEFBSAEN s )

€/==1) £ 5, X5, R, (=AB)
-] fﬁﬁ%ﬁj%@ﬁliﬁﬂﬂ fuGanSp) =2 * f3(Sa.55)=3 #0
fa(Sans Sp) = -1 + fy (Sp1, Sp) =2 #0
fr (a2 Sp) =2 * f5(Spp, 85) =-1 #0
A, BOFIF faSanSe) =1 * fy(Sansp)=1 #0

ANB | sg Sy
Sar | 2,3) | (1-2)
Sap | (2D ] (LD

o 2A\EHHIEFNT—L
o BE:T—LDIL—IL, W75
o Bl AANDILUT, BERY—L, BEANEDDLUT, ...
o EGE, Nashtaf =

o Nash3 8 = SR 7248 4@ 14 5 7E (LOP)

o B — LD - FFMEA~ DI

2 \FERIEFHYT — L

o WITHI7— L
o FIGEA%K%
vi, j, fA(sA,sBI):aﬁ, fB(sA,sBj):bij
o FFTHI
A:[aij]a B:[bij]
TL A —BOERE (ME) D75 (G

FNEFE (—5F) EWVSEMIL (FEFF)

(all’bll) (a12’b12) (aln’bln) DN
TLAv—A a,,b a,,b a, b
d);tﬂ%(mﬂzl) ( 2 b)) ( 2> ) ( > hn) — (AB)
DFIF (Z ) : : )
(amnbml) (am27bm2) (amnibmn)
-
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QNI NIEFFIT — L | eosn sxom

e 51 :ZWANZEDT L7 hattle of sexes
o HBEI—HDOYTILNT—rELIZWEER-TINS
o BHIIHRGEHEFEL, THEIXMREEEMNLIL
o BRRAPFELGEDFERDIIY—MEICNDIEDANKE

e

B%&| Bk | BE
ik @21 | ¢1-D maxming; =—1
BE | (1) | (12) '
maxminb; =-
i

BUMIXEEBIE G

SSIVIRRBIHSE, EWNNIEELDERTERLN?

(FEEREBOTIIRANKELGEIHEESR! ?)

2 \JETRNFETFFT —

« Definition &3E i & LB IS B 5T IG

o FEIGZ hestresponse
« LAY —ADEE S, €S, H, TLAY—BOME s, €S, 125
TERBLETHDEIE, UTHARYIDOIE
fa(5a,S5) = max fa(Sp,S) < MERBROBE

E.(P,0)=maxE,(p,q) < EBABEOBE
p

2ANFEFT—LTIE,
SRV RREF
REISERECIRE

o FRMEIGZ % hestresponse correspondence
- BOBEE s, €S, [T HADRBELEDES
R

Ra(Ss) = {S ESA“ (5x,88) = maX fa(SasSs )}(; DEHEE

R(@) = {plE.(P.0) = maxE(p o)) EARE 4

%, 7’D4’V—A0)&5§F'§-’§3¢155&J:U
D, {(sA,sB)\s €R,(5;),85 €S }

&, LAV —ADRBIEEREELS

RS ql q2
ZAQIETﬁJjng:n§*D/7-_A g% | B | mE |
P Bk | @D |(1-D
o f5l1: ?L'E ED L7 hattle of sexes Po| BrE | (-1,-1)| (1,2)
o EMT—LOREFRLAET, BEBRTHHANGERXETSHLE. .

o

{EA(p,q) =2p,, - P,0, - PG, + P,
EB(p,q) = P4, — P,a, — P4, +2p2q2

— {EA(P,(LO)):3PI -1 {EB((laO)aq)Zqu -1
EA(p.(0.1) ==2p, +1 |Eg((0,1),0) =-3q, +2
N 23 32 a1 a1
—> (p,Q)—[(g>§),(g,g)} EA(p,Q)—g> Ea(p,Q)—g
ETBH. 1 .
EA(p5Q):p]_g EB(psq):_q1+

BA § ££5%45RE P

TIFE1,0)I2FBAHA TIF4(0,1)I2FBAHA

HEFEMBNELED ! HEMNBNELED !
WLy —

SFY, MELSMPBIER->TELEELTOES ORSBKEELT
HERBERDH OV TIE, HREROONGEL

A PEEDLESBIE G

ZAQFT:?:’JJQF;EE’T“—

S 2 & B
« LAY —A BARLARBIGEELDGE, TOHDEEE

D:=D,NDy «— EVHRBREGLHET S
P A (D =75 )
o {5 TL AV —BO (M TO) KRG
ANB| Sp, | SB, | Sm, S, — ma{185}=8 R (s, )=1s,}
s, —mak{06n=1 R (sA) o}
Sap | 7D | OB | B s,é~max{5,1,2}=5 Rg(S,) = {sB}

(8,00 | (6,6) | (2,7
DB = {(SA2 s sB3 )s (SAl ) SB2 )9 (SAJ ) SB, )

4,5) | (3.1) | (6,2)

LAY —AD FEEIETO) Rl & — 5k _
Sy~ MAKABA=8 R, (s,)=1s, ) '
s., —max{063}=6 R,(s, )= {s;} %ﬁﬂa}zmﬁwaru fj&
s,,a—>max{52li} 6 R,(5,)={5,} HELL -

(3
t
DA:{(SAZ’SBI ),(SAQ,SBZ),(SAJ,SBJ)} -
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Nashiy i s (&, {4 —
LO¥ERER)EET
—RREE

2 \FEFRNEFFYT — L

« Definition Nasht# 5= Nash equilibrium point

o GRE)BEROM(p*.0%) BNROEHEH-TLEE, (p*.0%)
%Nashiﬁﬁll‘—"tcl:,

EA.(p*,0%) = E (p,g*) Vp BAUELBLBAEN AN R
Eg(p*,0™) 2 Eg(p*,0) Vq AT EE BB AR
« Theorem1
GEAEE DM (0.9 AEWNIRBEILETHIELIE
Hasntﬁ@rﬁtﬁu, #HHEYILD. Bln, Nashiyfi m
BEELTDHE, E=D,ND,

eTneoremz
GE&) BB O (p*.q*) HNashty & m TH ST
&)0)2\%4- YEEIE

A(p*s *)ZEA(SA‘sq*) Vi-zl,"',m
Ee(P*,0%) 2 Eg(p*,85) Vj=L:--,n

2 \FERNFEFHYT — L

o 2N\ EHR HIEZIS —LONashty & =
o TLAV—ADRBEREIZDONT

{EA(p,q)z EA((1,0),9)
EA(P, ) 2 E,((0,1),9)
(r+r)pq1_rp1+rq1+a22 _(r+r)q1—r+rq1+a22
(F+F)p,g, —fp, +70q, +a, 27q, +a,
(T +£)0, — (1= p) < 0
{(r +r)q1 _r} P 20

Iz, peR,(q) G5 =0IZIE,
(F+)q —F >0k 72 5q, —»{1;31(50 —p =1

| 2

(F+1)q, —F =0 72 5, —»{lp—,qggﬁ —pfEE
(F+F)g, —F <0& 72 %, —>{1p—<91020 —>p =

=

2 N\JEFREFHYT — L
® 2N KB DB — LONash 1 5

o1 4z
pl{(a”,b”) (a]25b]2):|_[A B] p,20,p,20,p, +p,=1
- ] 1= F2 ="M 2
P2| (a,,b,) (ay,by) {Q120’q2207q1+q2=1

7|/(’f’(’—)A Bﬁ\/tbnﬁkmg’étﬁf:ﬁa)%qﬁﬂ%

Ea(p.9) =
= {@uA a, )+ (Aazz _Nalz)} P0; — (8, —2,) P, +(8y —8y,)0, +ay,
= (rT+ f)p,g,—fp, +7q, +a,,

Es(p,a)=p Bq
= {£b11 A_b21 )+ (pzz _912)} p.g - (bzz - blz) P+ (b21 - bzz)ql + bzz
=(C+6)p,q, —Cp, +Cq, +b,,

Theorem2 &) E.(P.0)2 E,((10).q)
Nashig s 5 <—> |Ea(P-D)=E,((O.D),9)

Es(P.9) > Eg(p,(1,0))
Es(P.q) > Eg(p,(0,1))

2 \FERIEFHYT — L

o 2\ 3Et SI3E/F S — L DNashig i =
o TLAY—BORBEIGEIZDNT
{EB(psq)2 EB(p’(LO))
Es(P.q) > Eg(p,(0.1)

€ +¢)p,g, —€p, +Cq, +b,, _(c +c)p1 —€p,+C+b,,
(€+6)p,d, —Cp, +Cq, +b,, = —Cp, +b,,

{(C+6)p,+C}(1-q) <0
{€+6)p, +Cjq, 20
Iz, g e Ry(p) &5 =dIZI,
(T+E)p, +C >0k 72 5p, —>{a*>q|0§0 —q,=1

C+¢ C= 1_q|{I‘AjE1' :F,%T
(C+C0)p,+C =0k 72 %p, —>{q1:1€é — 0 :f
(C+E)p, +CT <0k 72 %p, —>{;—31020 —q,=0

=
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2ANEHRNIEZINYT — L
e 2\ ERHIEFFNYT —L DONashiy =

o 5l - P, =0-3=2

ANB| s s F=8,-8,=060-2=
B | "By F=a,—a,=3-6=-3

Pl sy, | 69 | @n | = [c=b, b, =5-4=1
=b,—b,=1-7=-6

P2 sy, | B4 | 6D T=h, -b,=4-1=3

- JL1v—B
(F+f)q, —F=70q,—4 ay DEBGE || Nashiothi s
q >%—> p =1 1 /
—> g, =% > pEE TLAY—A
Q,<Q—>p.:=0 e N onmrE
C€+6)p,+C=-5p,+3
P, <%_)ql =1

_3 T )
- p,—é%ql.{ia 0 355 1 p’l E

p|>%_>q1 =0

2 \FERNFEFHYT — L

« Theorem 3
¢ CEEBMETIHARTHE, ) BITHNT —LAIZIE, k&
HIoNash) & = A FEET S

@« Theorem 4 (cf. Theorem 2)
o GES)EIROHE (p*g")hNasShE m THA-HDHE
TREHE, (prg*) DEE R(DxR(P) DFEHTH

—&. B,
® ! p*xq* e R,(d%)x Ry (P*)

T

BROMELISE A THE-ODBE+HE (THRORMLILTE) o
DI, FIIrouwet@?Fé:iuﬁEEEJFﬁ%d)*ix;ﬁ%iﬂmt’ﬁ\z

Ea(p,(4/7,3/7))=30/7
Eg((3/5,2/5), q)=23/5

2ANEHNEFNT —L
Ao

e

EE 1

e XOMITHF —LDONashy i s % KO &

ANB sB1 sB2
SA2 (67'8) ('272)
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o JohnF.Nash (1928-)
o @A A O
A A A
1 1 1
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« A Beautiful Mind
A

W 2008 AIE (X)) BIGDIFR

2 \FERNFEFHYT — L

e fHl2: A ADT L7 prisoners dilemma
o 2ADXELAZEICRYANEZFT TS
o BR CILEIFA+ 9 TROETLMEFETELRLVED, 2
AELIE
o ERANTEEEEIZHEMTON, BLEAIKIE, BLA
WEIKI0E, 12720, 2 AEEDIELT-1BE 12 A EE84E

&

— S EANEL
ANB | EKFn BH FHELL !

A | (33 | 401
BE | (L10) | (8.8

KELAIG | HENBDDORERHIRDYIZFEELTHEIS

2013/11/25

AR 2NEHmPNETINT—L
e 2 \EB NSNS —LONashiy =

o ffl: TLAY—RADFIBR
[S[1 9%

F=a,-a,=3-(-)=4 q\>%‘>py::l

,'i:azz_alz:4_(_2):6 —> q‘:%%p,:ﬂ,ﬁr

ANB SB] SB7 F=a,-a,=(-1)-4=-5 q‘<%ﬁ =0
P ; 5 ) [C=b,=by=(-3)-1=—4 ©+&)p,+T=-10p,+5
! SA] B E=b227b12=(4)’2=’6 pi< Ym0
C=b,-b,=1-(4)=5 —> {p =V, >aq it

p2 SA7 -1 4 pl>g~)ql::0

BT —LDBEIE
> Bl I B B
FIZTVYRERE
WFhOEZATHY
EREROOND &

(F+#)q,—F =100,- 6

3¢ JL1r—B
E(p,q)=10p,q,—6p, —50, +4 0y DB Nashi4 s
{ E(p.(LO)=4p,~1 [E((1,0).q)=5g,~2 1 v

E(p,(0.1)=-6p, + 4’{5((0,1)@) =-5p +4

TLA¥—A
DEREGE

Wt

2 \FERIEFHYT — L

e 2 ANADD l/*/glnrisnn(ﬁrs dilemma

ANB | EW | BH

| BEE | (B30 (10,0

BEILAv—&1, THA I KA !

n,| BE | (1,10) X8I F—

S EANEN
HHMELLY !

BALMNZE2ERBLMENDH S
Pareto & 7zl !

BRELT,

(BB, Ba)pr'NashisE R chY, 7 —LIFXE AT

RESERBICH-TEZTE..., a
D, ={(0.),qo<qg=1}

D, ={(p.0)J0< p=1}

—> D:=D, "D, ={((0.),(0,))}
BEGEREIC > TECHITHELTE. .
{(r+f)q1—|°=0q,—2<0 {p]=0

(C+6)p,+C=0p,-2<0 ~ g =0 _(r
0

TE W THE
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2ANFEHRNIEFINT — L 2NIEHRAIEFIYT — L
o Nashi9 8 5 AV e B R A 2 e B3 mET—L
o 2AEMNT—L4

o BN TLD2ANERRILELHD
¢ IDRVIREBBONREERE ! <« THOEHESZ TS

o SEIGHEEWLNIHIMA>TEY, ST, BFEH
o 2ANEENT—L KHDEFONDERNEES. (BHRTRIEFEAGELY)
- Nashig S S REBAEE 5 X 5 1 TIXARL ! b Oy
- F—LOENEEIERONE AN EET HBANHS ! A | o< | 5o 1
- Nashig (%, 5 LEParetloSE ClrzL ! b T -
— BEGERBEER+HME... ! ? 17<_| (-6,-6) | (6,10)
(LA LBISES L DA B B 2 ), - &2 | (10,6) | (0,0 311
Nash:5# S D FEBIE 0o p ol
B H T — L BHT—L~DERH o —>p = |
_f=— = 0
ENAROREERTCET, FADADYEMIEE | B & (PG -F="20+6 207 hePll O am
" oo M g
.—/""Ltg{\\ 3 - ,—\ - “,““ ;~.--|-, I s _ N —~ 1 W87\ ’ 2
ﬁt?ggcg gﬁ*yizfgi%’éﬂ“ ET, BERREHIET ‘( (€+¢)p, +C=-22p, +6{=0—>q1 e[01] ((3misim,@mamm),

<0->0,=0  (am,0mn) - s

2 \FERIEFHYT — L

@ {514 : 53 R4 — L chicken game
e 2 AD AN 2E8DEEZINTN BT S
e 2 N&, BEWVZEI>TEEZELES

o 2B ELZEDFEFEYRITNE, LR TRONYTEHT=H,
ERTCEBLTKL.

o LHL, HFIYEICL T -GEREER) TLAV—(Z
[FE21EBoh, BREEDOLYTILERLNS

¢

A\B | BF5 | EFL
BT5 | (2,2) (0,9)
B (9,0) | (-5.-5)

EA(p.(3/11,8/11))=30/11
E((3/11,8/11), q)=30/11
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2 \FEFRNEFFYT — L

@ {514 : 53 R4 — L. chickengame
ns - N 0y
A\B | B (T35 | B0 1
BIT5H | (22) | (0,9
BEEL | (9,0) | (-5,-5)

512—
{> 0—>p =1
(r+fg,—f=-129,+5=0— p, €[0,1]
<0—>p =0 0 5/12
>0—0q, =1
C€+6)p,+C=-12p,+5{=0—-q, €[0,1]
<0—>0q =0
Nashg 1 = 9,0)
((01),(10)), EA(p,(5/12,7/12))=10/12
((912112),(5N2112)), —> Es((5/12,7/12), )=10/12
((10),(01) T (09)

2 \FERNFEFHYT — L

EA(psQ) =8p,q, +8p,0, +4p,g, +4p,q, =8q, +4q,
o 515 : fwH7 451 {Es(p,q)=8plql+4pzq1+8plq2+4pzqz=8p.+4pz

1B OHFHFZEN OB TROLIANIEITEL
(0+0)g,-0=0—p, €[0,1]
(0+0)p,+0=0—q, €[0,1]

A-B S, Sp,
Sp (8.8) | (4,8) G
Sy, (8.4) | (4.4)

2 TOHFERR DFH A Nashi & !

£ TOESHROMHH NaShSE = !

Nash:5# R DL

RARIL—)b: B ORBHELLD,
T ORBHAE B HBBER S
BASEIL—IL: AR DRBHRLES, .
AT ORBANE SEIE R (SuyBy) A28
AN KR IE &BASEMS B IIL—ILIZHES (Sp,:88,).

(Sn,,S5) DRI 5

AR AN & BANREIL—ILISHEDS — (S, Sp)

2013/11/25

2 N\JEFREFHYT — L

e 51 : mAZEND L7 hattle of sexes
B k| Bk | BE a

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

BRE | (-1-1) | (1,2)

>0 p, =1 2/5
(F+F)g, —F=5¢,—2y=0—p, €[0,]]
<0—>p,=0
>0->q =1 0 B 1 P
C€+6)p,+C=5p,-3s=0—>q, €[0,1]
<0—>0q,=0
Nashis = @1
((10),10)), — EA(R.(5/12,7/12))=1/5
((3/92/9),2/8319)), > Ey((5/12,7/12), q)=1/5
(0D, 01) 12

2 \FERIEFHYT — L

o 16 : X FHDER @AOCLL T ONALLIELR)

o BEORERNEEOKREMEFRFALTND. ZEBRERNEEEHST
SEBBL, BOORBEEREINIRY, FOHEEOLETSL,
FOoTLWADIIEFHDTREVSIEEITHS.

o BHiGETILTOEE

- BRERIFAET (i=1,2,3,4)

. BERIANRETBF0H q 1={SABETS
. BRERDEECEEBATE, BAMKEL TEL Q| SRENRED !
- BERRIORBEGEL, %=0{16—(;+ 0, + 03+ 0} —20;

iNothers | 0 | 112 (3 | 4 5‘6‘1 8

0 | 0] 0] 0] OOl OO 0
131121110 9| 8| 7| 6] 5
8
9

1
B> 2 |24(22/20(18|16]14[12)10
%
By (3) [33/30(27]24|21]18]15[12

SANBC
[

Nasht5 7 =
Wl (L
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Nasht 7 ;2 &R 72 48 48 14 SR8

« Definition 3B OB 14
o #—LGDONasShi & S MRG DEFNTHY, M OZDFHK
YT BHEE, ODF —LIFRIEKICRETHDIELS

« Theorem5
¢ 22DWTHT —LGRIZEWVWT, FEDERIZDINT,
=3 + B
da, > 0,0, > 0,38, 5,, { —ap uj"'ﬂz

EVSEZRENHDHEE, GERIFEBEEMICRFETHD

eI AB] sy | 5 | % A8 s

B
Sy, |G| (02) @ Sy | (5-1)
S, |(24)] (52| = Sy, | (-5,14)

a, :Zaﬁl :_laaz :3aﬂ2 =2

2013/11/25

Nasht 7 ;2 &R 72 48 4 14 SR8

o Nashi9 T Rz R 5
(p*,9%) v, = Ep(p%,0%) 2 E(S,,0%) Vi=1-om
Nash:5 i = v, = Eg(P*,0%) 2 Eg(p*,55) Vi=L-n

<:> Vlzzr;:laijq} Yi=1---,m
v, 23" bp; Vj=1-n

Nasht4 1 ;2 &R 72 48 48 14 5 RB

» Proposition 1187 1% comnlememarilv {“‘ﬂlZT@q’
Z.lu 0(=L-.m AT .

Z“ 8,=0 (i=1--,m)

FEHBE... u; :zl—zr;:la‘uq] (i=1,---,m)
Nashi5 i = <:> WimIZI—Zim:] P (1= n)
AEETD S up =0

Z,-:leqj 0
U, p; 20 (i=1--,
w;,q; 20 (1—1
4 U, pi=1,
w9 wj,qj(j:1,~--,n

Nasht) 7 ;2 &R 72 48 4 14 5 RE

« LCP, Linear Complementarity Prohlem

Confidential

u; 5:1_2?:]5”% (i=1,---,m)
w=1- z:ﬂ byp (J=L-n) . g JUL P =1,m)
z” iPi= ] Eiml=d i Wj’qj(le""an)
> Wi = .y
u; p|>0(|_1 -, m) = . -
wj,qj >0 (j=1--,n) {qj =q,/Y.d J75 "Nash 5 =
@ - f B=-AfZLIP & FRST—L

y=Mx+z, T‘T—L’p " . : :
yTx:O, 31 5'
CN20  xl by o=

Lemke;£ (M=0) :

Pk (M:PSOR,. ) | L% Llw] I
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H RS2 — LD mmzry—smsneses)

o [GRABI :V—IL/—E L5
o 2 E (=1 2)AEERHEEEL, R—HHITHRBLTLS
o BEIOHIBEEq(=0) > BOMMHE p=max{a—b(q, + g,), 0}, (a,b>0)
o ERIDERABIH C(q)=cq;, (0<c<a)
o ERIOFBEBS (O %P4~ 60 [ aswmmmBrELEy )
—IL/—-F v a1 Cournot-Nash equilibrium
ﬂ-l(ql*’q;)zrgg'giﬂl(ql?q;)

7(4/,0;) = max 7 (9,0

(6,,9;):C.Neq. <

o BFI(=12) DEE|F) ISR HRBISERG | >0
7.(0,,0,) = (a—c —b(q, +a,))q; if 0<qg; <a/b-q;

-G ifa/b-q; <q
_c , _c =0
az—bc'—% if0<q <25 o
*7 . i o i=
:>qi = Ca-c {')Tq,_o’ﬁfd) (|-1,2)j] [
0 if L < -

BT — LD A

e [LABI2: FHES—L
o HHHET, DEBZEDLH, FANNICHEMEES
o EANIXFELEEEEH(T (FBH:0~1000F T100M B 4L)
o BEOKER, FHHREDMEEEALENEZD
o EAi(=1,...,n) DI (FHHE) : x  (0=x=1000)
o FENi(=1,...0) DFIBBEE: U (. .%)=2D % —X
(B85 +3ADTLA Y —0=0) D15 E] K

FELEE
FHEHS?

iy

HAaN\fl 0x3 100x3 - 900x3 10003
0 0.0 600,500 - 5400,4500 G00O,5000
100 100,200 700,700 - 55004700 61005200
900 900,1800 1500,2300 --- 6300,6300 6900,6800 x*=(1000,...,1000)
1000 1000,2000 1600,2500 --- 64006500 7000,7000 a
8 e — -y . HE— D =
- FIRBHEICELIBETINEZTEDLHDL, )
BEEATHMGET S (1000MH L EELER) Paretof i@

Bk 2 — LD it FE
e [CABI :H9—IL/—8E 5T B ODfits

atc +c
26 9 jpp<q <2=C p*= ; :
M2 ' ELEDH
0 it a—¢ <q, i II( , )2
. % a—2cC +cC
qZ a-—cCc, a—-cCc. ﬂl(ql’ql)=#
B S (520D oigs < . (a+c -2c,)’
ﬂz(ql?ql)_ib
a-c, ?
b J—I/—Fvatyim

PN a—-2c,+Cc, a+c,—2¢C
a-¢, (ql,qz)=( 36 2, ;b 2]
2b
I —h B TIEARLY
B c,=c,DBF, q,=q,=(a-c)/4b
v " ELEZAR, EbLDRELL
0 a-c, a-c, a; Y&ZLOFBEHELND

2b b

BB T — LD A

e LABI2: FAES—L(ZD2) A
o HOHET, DHFBED=O, FANN)ICEFEES o
o EANIFFELEEZTSF (FE: 0~ 1000 T100MH HfI) Q

FFELEE
FHEHS?

o BEOHER, FREDUEELEALE WA) TERE

o EAi(=1,...,n) DI (FHE) : x, (0=x=1000)
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