5 BN L% F

% 6 ¥ IFSIEEIEMM

FRA X
KXKRFEEFReHR

2017 ¥ 11 A 20 H



FHARE

@ 5tk

@ A5 1EHFE S5 Nash ¥

© T AHEFaT

2/21



@

PR £
3/21



e

DE:Ed

IR E L ANk K E K B3 (strategic interactions)
T B FAT A
» EELWERRTRK: FEERHEE,
> ZRHPITHEEARI LN FEFTANLET I
» Antoine A. Cournot, 1838, # & %% ;
» Joseph L. F. Bertrand, 1883, ## % % ;
Francis Y. Edgeworth, 1889, PRl (+ =& [RH]).
» John von Neumann & Oskar Morgenstern, 1944,
Theory of Games and Economic Behavior.
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ML R: Nobel 7%

1969 Z4- 46 )k Nobel %, 75 4EFx+4H 11 LW EBLTE
EMERRAEBLATE, WATENERE (%17 4,
1990 4 &4 10 %)

1994 John C. Harsanyi, John F. Nash, Reinhard Selten.

1996 James A. Mirrlees, William S. Vickrey.

2005 Robert J. Aumann, Thomas C. Schelling.

2007 Leonid Hurwicz, Eric S. Maskin, Roger B. Myerson.

2012 Alvin E. Roth, Lloyd S. Shapley.

2014 Jean Tirole.
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Shapley BYZTHKk

It is a truth universally acknowledged that much that is fundamental
and beautiful in the field of Game Theory has been shaped, and
nurtured over the years, by Lloyd Shapley. One need merely name
topics where his work was seminal and path-breaking, and served to
define entire areas of research: the value (with finite and continuum
player sets), core, voting games and power indices, stochastic games,
repeated games, matching, potential games, market games in
coalitional and strategic form, the convergence phenomenon for
perfectly competitive economies (core and value in the coalitional
setting, and non-cooperative equilibrium in the strategic), convex
games, fictitious play, etc.

Dubey and Tauman, 2012
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EIERIR A 73X

FEAEHEZF (non-cooperative game)

» TENENMRREH R EBEL R, FENTE R H R
Ry BRI, — R I 1 R A 1A A s A A R SR e
SN &

> RREF AR EMARER, EXHER BT,

A BT ZE (cooperative game)

» NREZERELNNHNERBE R, HAE—NMEER
“RE” BT R B U A A AT R R A BB (coalition)
A CRET BN B, AT TR AR A

> REERRWE, TREME.

A5 Nash ¥4 8/21



A EEZR R R R R

KA (strategic form), TR EMF A (normal form)
» 2 E5EELT={1,...,]}.
» 55% i REE S;; S=5 %X xS
» 25 i WREEHK u; 0 S — R.
» TES5F R R HHRELEE, R s=(s1,...,51) €S
» I'= (1,8, (u;)icr) A —MEEN KL
7 R (extensive form)
» RKBA + 15 £4# (information structure).
» EREMT ULRAFKENETR; HEMR (game tree),
—A~ EF X —4- SF; —/- SF [ * i £ EF.
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REEFNIEZES Nash

éé\/ri%%%éﬁﬁﬁﬁ I'= (I, S, (ui)ig)
» & —/KEEH (strategy profile) s = (s;,...,87) #E— &
M, WA T W,
» AL (strict dominance, #|f& ™% #Keg), EE™
# &t Giterative SD), F[E M AL (rationalizability), #H%
#1# (correlated equilibrium).

> M)W Z Nash ##: KeslE s HiHR

s; € argmax u;(s|;t)
tes;

MER el i, NUAREA Nash Hf,

JE54E1E 75 5 Nash ¥ 87 10/21



> KRV ARFEREANEYEAREFE: IH S HAR;
BB S, o E Ak SR REAR A Sk F

> HIR4E R e AR 5 B2 Nash HETRELFE; EEHEA
von Neumann & Morgenstern 5| \ #i% & % # (mixed
strategy), N7 WA Z H .

» HEAREFEE S, —MNREE% oy 2 S, ER—H
RoM; BRERBWESITH

Y= {ai D sies; Oi(si) = 1, 09(si) > ()}.

» BBRREANS5HIR G KB L LW,

JE54E1E 75 5 Nash ¥ 87 11/21



BAERIETH Nash 7

- BRRAKHE 0= (03)ies € 5 = Sy x -+ x Tpa T i By
HE R A
Ui(o) =Eu; = Z H oj(sj)ui(s),

seS jel
Hje[aj(sj) = 01(81) -"01(8[) %ﬁé@%%éﬂ S = (Sj)j.g[ E
THE (o, A,
> BAKBYHE o c X HMAKERET = (1,5, (wi)ier) H—1
(& % #) Nash 4%, EXFH icl A

o; € argmax U;(o|;7),
TEY;

HF olir RTRERET i WEFTHRWS .
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Nash H1ERFEM

EIE 1
ERET XA T = (1,8, (wi)ier) FPHEMNSHH RSB E S,
A, N —& A& RbF % Nash ¥4,

UERR.

Ui(o) #%, XT oy &SN, X7 AHERIE Berge  AMH
REFMRIFHR, ¥, Bi(0) = argmax, ¢y, Ui(o|iT) 2 ¥ = 5
W EepEs B, SR, #i Bo) = (Bi(o),...,B1(0)) &
Yo rmb¥Egs X3 O, 5 Kakutani 13 & & 4
T o € B(o%), O

LA L Nash 4947 13/21



KT

> HREEL:

B
B

Bk BH

5,5

0,10

10,0

2,2

Wt (B4, B 2 Pareto LK.

Cournot &% 4.
Bertrand 4% 3% %

v

v

v

oA 5 Nash ¥4

Stackelberg 47 J6- IR 41 & 7 % .
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TEEEEEEZE (repeated game with perfect information)

» BR—AFEVXIEET = (1,5, (wi)icr)o

» A SE I BHPHEESS5—KT, t=0,...,T,

» T<oo: FIRMEEMEE; T=00, LIREAEEEZR,

» T AN EEFE (stage game).

>» TEFRAEANEHFE: 1L.T AHRTEFEE; 2. A%
5 A0 AR B B 45 R et W B B oy sk es, ELATR VoK
g 7 ¥ 5 R = T E
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ESEFAREE

v

B F#k1EZF (one-shot game), X HREFFHEEEER
NE—HNEE5EBRHE RS ERET FANTaEME.
NEABAN, T P REERNITHE (action set), 1LH
A=A x---x Ars

t=20 Hﬂ’%%%% S() = A, %Eﬁéﬂ S0 = (801,...,80]) Xﬁ}ﬁi
HATHIE A ao = (aot, - - -, aor) = (So1,- - -, S01)o

Ht>1, RREEHRAATHERY t KT E

ht = (at_l,. . .,a()) € Atil; %l‘?ﬁiﬁ( ho =9

t Z 1 E%%%%ixﬁ%%ﬁ St = (Stl,. . '78t1) : Atil — A’

ht — as = St(ht)o

v

v

v

v
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EEEZEANE

» BEMAS5FNEREH s = (s(1),...,s(1)), H+F
5(7) = (S0i, S1is---)o

» s HE T — & EAE (path): h™® = (ag,a1,... ).

>t B0 I N ui(ar); R BE T HikmmFa.

» ZNTEF R HELZEZE (RG with discounting): FrE £
S5FARHNITAE §€[0,1),

» N s XTRLHY @ BNITHL A A

= Z Stui(ay).
t=0
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EEEZERNE

» B T = (1, A (w)icr), MNFAELZFFITH
re = (I7 A7 (Ui)i6175; OO)O

» iR EN S;; S=51 % xSro N T W¥ 5
(I,S,(Ui)ier) o

» FEHH Nash HEFHEXMERT I°; REREEASE
FHEFTERE T AT ZEHTR.

» T, BRAITAEE S EIT s g XA et e — Bk
R RE s, RNFALYEEEEN ¢t BIEHAHH, s
L&,

> XA B M B A T DA A K (BT AL R 4 4 B AT

TR ePT 19/21



FEZETEPE (subgame-perfect equilibrium)

> BTt AR E R = (ag_1,...,a0), WK Bt 7EK K QS
WEZERR A T W FHEF, T8 I

> BRFEH s = (5())icr, W s@i)|ht A5 5F i £ bt L
&l FI0 s|ht = (s(i)|ht).

» Mo HFHEETENE, EXTEEWAEL M, skt 2F
{25 T>°|ht 8 Nash ¥,

> WA EVL: R s BRHBERRE K, EAREEASS
# 1 AR LR s(i),

FEHA BT 20/21



FiEFTENE (SPE) MEKXMR

» A — A K s REE SPE, REEEFEREGHEL
K 1m % (one-shot deviation) ¥ GE4E .,

» BES G5 R 5(1) = (Sit)t=0,....009 BOR A B 2 35 4o
THAEEE: s())i5=(...,5%-1,8 Sit41,...), £F
§: AT 5 A

» BEARHS AT, KNEERFELRETN KB,
» EHERESNFTF, ERNRBWT: SEEtMT>0

{EV\ &N F RS A
KB, B FEGE

Sit+1 =
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