RS B8 Mixed Strategy & MHBIYIEI 2 Correlated
Equilibrium
- GENBE DKM 7 -

IS

Department of Value and Decision Science (VALDES)
Tokyo Institute of Technology

May 19, 2014

INVMATEIE (TITech) SENBE DRI 7



238 - #8l Conjecture

Example (Matching Pennies IEE& D 1)

1\ 2 Head Tail
H| -11 | 1-1
T[1-1 | -11

Q FyYitgEHhEELRVWCEZEF IV IEL,
FL—v—1,2 0iEl%E

° ¢ =(¢1-q) €A(4) (¢€[0,1])

o ¢*=(p,1-p)€A(A) (pel0,1])
b L.

@ Fuj(H)=qui(H,H)+ (1 —qui(H,T)=1-2¢q

@ Bui(T)=qui(T,H)+ (1 —qui(T,T) =2¢q — 1

o RKRICLU T, Fux(H)=2p—1, Euy(T)=1-2p
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KRN & TORBILE

Example (Matching Pennies cont.)

Eu(H) = Eu(T) OB%Z ¢'* = (1 - ¢*,¢*), ¢ = (p*, 1 —p*) £HL &,
pr=q¢"=1/2 THH. RBILEZ.

{H}  (¢€[0,q%)) {1} (p €[0,p%))
Bi(¢") =S {H, T} (q=q") By(¢*) = S {H, T} (p=p*)
{1} (¢ € (¢%1]) {H}  (pe(p'1])

=0 (¢ =)
>0 (¢34 6%)

—0 (6! =¢")

Euy(Bi(¢")) {> 0 (6! £ o)

Euy(Ba(4%)) {
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5 —LOREHLE [4]

DEDKRE7ZOONT v DICBRUESEL 2. TL—V—H0E%
DITEEREFRAESTETCIL—-LTWVBRELT, FiklCERBLEY —
LETOT —LORSILERE WS,

Definition ((R&#aik Mixed Extension)
BERET—L G=(N,Au) ORESIRE (E. ROZERT — L
(N, xjeNA(4)), U: xjenA(4;) = RV):

o A(A))

° Ui(@) =3 pea Wjenaj(ay) - ui(a)

. <UL ac€ XjeNA(Aj) DOHAFR A

RALEROEEBZ TOT —L G DIUBENSRT:

e a; € A(A;) Z ie N @ BREHEE mixed strategy

e a; € A; EHREER pure strategy

EWV>S,
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REERET v Y 2t

Definition (RS H#BE I v > 1191))
BERES—L G=(N,Au ORI v ata%L (. NRE
HERD T v 2 198D ETH B,
Example (Matching Pennies)

Q. (¢2*,01%) € A(A]) x A(Ay) DNEBEIRT v 1198iTHBI L%
BHHE, (¢* DRFOIBFITEE 111)

Example (U® AT A)

n AUPAIFATOE—DESHET v 11983 TFL—V—N
T— FaFf. N—ZYUEETHITL-D#ETH 3,
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T v atEnEEEE

Theorem (Fv & 1B DEAEEE [3])
UTORGEBRIELERT —L (N, Au) EF v 198%HFD,
Vie N:
o A, MA—5"Y v KRZER Euclidean space MIEZE nonempty TIAV
IND bk compact DNDEh convex IRBRBES
o u; h\iE# continuous D A; £ TEHY quasi-concave

Corollary CESHEED F v Y a1 OBOFEEE)
EENBREERT — LIRS T v 1198 Z D,

Example (Matching Pennies)

Eu(H) = Eu(T)
DEED. ¢! € A(A), ¢* € A(4)) DEETERET 3,
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BEHET VY 19EOME - BER

REHEET Y19 o (LEVTE, DT L—Y—M o, ICLE
NoTTFL—UTWBRD., ERIC o DEERRICH>-TIL—T
BBV VTV T IHHIBIDITTIEEL,

Proposition (7 R— kD THREILE)

REHMEOHE o = (0f);en € XjeNA(4;) D NESHER S v 11918 <
Vi € N,Va; € supp o, a; € Bi(H#ia;‘-)

Example (Matching Pennies)

Bl(¢1*) = {H? T}7 BQ(¢2*) = {H7 T}
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RS HIRDOEER (4]

SEMEIRONRE U TORSHEE (— €OYL - T —L)
EBNREL U THREEE

YhsRY" — L extended game (&5 (7 B LR

18815 — L perturbed game (€& (T B FEFEEES

HERI conjecture E L THORESHEE (KRBERICHIFTBI3BANMLT)
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TOY L - F—LERSGEET v 119

Theorem (838 - Max-Min theorem)

v D atIEHEE(E max-min BEETEH B,
OV L - 5= LDIBGE. max-min FEBICLD., RE¥EKEFIvIa

PECLERS L -, BFIC MRmEINQEVL TEFRV] BigE

BHEDOIB3CENTES, (2L, HIC TBD) CEETELGL )
Example (Matching Pennies)

HTZE7L—93BENESHIET v 1191 (1/2) hsANn3 L.
BERZOEHEFIAL T, REIGBEERCEICED, BANIEE
LTLES,

YOy L - 5—LORESHER T v 198O EFIE L TIE. BEROED
KPTFZ 2N —EZXDTLAIXY RHOEFSNB,
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IEEOY LT —LDHI

Example (Battle of the Sexes)

1\ 2 Museum Boxing
M[ 42 1,1
Bl 0,0 2,4

(SEE. WFMEzERL T) BESHEE.
°o ai(=¢) = (p.1-p)€A(4) (pel0,1])

° ax(=¢")=(1-¢q €A(4) (¢€0,1])
EH< & REBLROFIEIE.

Ule) = p(1—q) w(M,M)+(1-p)(1-q) u(B,M)
+pq u(M,B) + (1 — p)q u(B, B)
= (—5pq + 2p + 4q, —5pq + 2q + 4p)
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FEOY LT —LOEREEHIRT v a9

Example (Battle of the Sexes cont.)

REMEE v Y98 o < A(4) x A(Ay) TlE. FL—v—1,2
FNEN, BEFOERERTEINGE. M, BDELESERIRLTEE
ERlIE DT,

U((1,0),05) = U((0,1),03)  (Eur(M) = Eui(B))
U(ai, (1,0)) = U(a1,(0,1))  (Bug(M) = Eux(B))

THD. INEB & o = ((4/5,1/5),(1/5,4/5)) &Eld B, CDEE.
U(a®) = (8/5,8/5)

U(a*) <uw(M,M) = (4,2), U(a*) <u(B,B)=(2,4)

IREHE. OV LT —LTE, BEERT v 1198H. #RE
BBDF v atEC/NAL— bRESNBEDH B,
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RWFBIREE S Utility Possibility Set (UPS)

MADLRO L SEEERBFZNDHICIE. ADARD MIVERZR
TIBCENMBERTHBCENRZV, T'—LDOTL—TERINGES
ARD FIVEREDEDESZATIRESES UPS EIF3N,

Example (Battle of the Sexes MBS HEE DD UPS)

{U(a)|a € xjenA(A4;)}
= {(—5pq + 2p + 4q, —5pq + 2q + 4p)|p € [0,1],¢ € [0, 1]}
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Example (Battle of the Sexes MRS YIE DD UPS)

4
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MEEI1I1E R Correlated Equilibrium[1]

VOFWIERL TITHERDZTL —0lENR T v aNREMZRD
EECOTL—lEEYTFIVOEY FEEBEEERE WS,

Example (Battle of the Sexes)

A1V kRICED T,

o H Tz 5. IR v > 119% (M, M)

o T HihTz5. MiRHEES v 1191 (B, B)
BETL—93L5ETL—niEIHEHBHE S,
4 VRELITNE (H, T "EB3EENZFL L), ZERSNSHAFD
HosE.

1/2U(M,M)+1/2 U(B,B) = (3,3)

REHIE vy 1198 o LRI B L.

U(e*) = (8/5,8/5) < (3,3) = 1/2 U(M, M)+ 1/2 U(B, B)
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