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HFE AL
EERE

0 AT 709 & % ANk R 2 R %8 I3 (strategic interactions) JR¥L T 69 3 F AT H
o MABMETMRZAK: FTEERG KL
o LM FHMA N R L LS BEFITAYREMEIN:
o Antoine A. Cournot, 1838, # =3t % ;

o Joseph L. F. Bertrand, 1883, #M#&3£%;
Francis Y. Edgeworth, 1889, ®#&&9#R (+ = Z R H])

@ John von Neumann & Oskar Morgenstern, 1944,
Theory of Games and Economic Behavior.
e AR A 69 Fork
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L ENIF R
X% RE: Nobel Z[75
1969 £ 2022, 54 &k Nobel £, 92 £/3 ¥ A 15 L0 L ER L THEEHHFR AL A
BRERT&E, SRTENLFFE (20 4%, 1990 55410 %)
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
2016 Oliver Hart, Bengt Holmstrom
2020 Paul Milgrom, Robert Wilson
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AL
Shapley B 5Tk

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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182

JE A1 A 5 Nash 35
LA KT

ESAEHF (non-cooperative game)

o EEMRENRRAFNRBLEFHA, ﬁ%%ﬁi%iﬁtﬁ{%‘ﬂi%ﬁﬁé’)x\ﬁﬁw R,
— AR A AR R AL e B A TR A 4

o KA EARALIRIR, 123t HMH — BN

&2 (cooperative game)

o MRFHREEHATIRRNLZERE K, FMET—ANEEW M7 AR #H IR
—— R R R FH IR (coalition) B A 4= “AE2” R “ANFT B, K
TR T 2E R

o REEZIAWME, TR
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&S5 Nash #8
FEIEEZERRIRAZ AT BN
F AT X (strategic form), 7R AR EHLA; X (normal form)
o AEHELI={1,...,]}
o Hh& i a9 K Sim S=51%x--- XS
o AEE ik ERHu,:S >R
o FTH A G R Hvkindd, A s=(s1,...,51) €S
o I'=(I,S, (ui)ier) #r A —ANHEF5 84 ok 5 X
¥R X (extensive form)
o F kT X + 13 82454 (information structure)
o 13 &M T URAREM AT, MK (game tree)
—A~EF 3 2 —A~ SF; —A~SF 7T 2 & % A~ EF
X% e KRE %53k ARSI A A %8/23 M



JE A1 A 5 Nash 35
REEF B ZES Nash 178

2 Rk XM T = (I, S, (ui)ier)
o &—/NRUE4 (strategy profile)s = (si, ..., sp) #HA—Z FtF, WAHAT 69/#E
o ZA& &AL (strict dominance, Bk Z A& % # KK, 5™ # &K (iterative SD),
T #2 M AL (rationalizability), 48X ¥ (correlated equilibrium)
o M M) #9iL A2 Nash ¥ffr: Rokza s Hik 2

s; € argmax u;(s|;t)
teS;

siE&E i el sz, WARKLA Nash ¥
o MR XM —MER: AR ALMALEZBTIBAER, REXAFDHIKTBATHR
ug ik 15
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JE A1 A 5 Nash 35

o Kok RIGHRAANIH RAMRMES: FIH S HHR; NS PEA%
ok AR S ok

o A IRk R g Hk A9 19 AL~ Nash ## Tt R A4 ; 125 4% A von Neumann &
Morgenstern 5| A #9465 #% (mixed strategy), W A 7& 1 2 8] AL

o LRATMEEES;, —NRERS 0, RS LO—MRESH; A R%BH
FoLA

Zi = {Gi : ZS,‘GS,‘ O'l‘(Si) = 1/ (71‘(51‘) 2 0}
SRERES RS R

(]
(1
=
%
%
>
s
div
B
&
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JE A1 A 5 Nash 35
B E RIS TR Nash 18

o BRBAKBI o= (0)ier €X =21 %X Ty, Wit PKER

Ui(o) = E%u; = Y [ | oj(s)uits),
seS jel
[Tjer0j(sj) = 01(s51) -~ a1(s1) RTHKBEA s = (s5))je1 H AW (0; ZAAIR
)
o MARKM e L MAREKMAET =(I,S, (uj)ieg) 89— (R4 K ) Nash ¥
B, EFAiel A

o; € argmax U;(c[i7),
T€X;

HEd olit ATRAFRRT i 92T @S
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JE A1 A 5 Nash 35
Nash ¥ & FEM

EIE1
EFGHREET = (1S, (w)ie)) PENSGHMAKBE S, HAR, N—EHEE
WA K u5 Nash ¥

HERR.

Ui(o) &%, XTF o; &b, ¥4, 5T A#51E Berge ;R KL< 2 5443 2] i 2,
# Bi(o) = argmax .y Ui(olit) 2 X 3 Z; 89 LF &L, F8, &R, itm
B(o)=(B1(o),...,p1(0)) A L 3 L ey L¥iks:, B&, Oxtm, &/Gw Kakutani
e R E I B 0" € B(07) o
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JE A1 A 5 Nash 35
Z3:: 0l ES

TN Bt
Lik| 55 | 0,10
#4100 | 22

KA (484, 3B4) £ Pareto L34y
o T LAFEMF A —AP R &SN (strategic externality): B FIAMKE 4T A F B4R
o Hif: MARHBR
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AE&1EHE S 5 Nash ¥ #r
Cournot I E=%

o FEMELL, £FRRZS, RARZKA cy;, i=1,2, BALLAIRRAY
Hec>0

o FRERIHAI=Dp)=A-p, A>c, MEHREXIHAp=A-d

o MANLYRBEEFZSFOHN: BhmT, EANLLGZZHEAN v, 2,
MFTHMAER p=A-y1— 12

o Cournot Z# 1§74 : BAAL LR i3 > & K-F

o JLEF*E—#) Nash ## = EK-FH vy, ys, WEZE y° =y +y5 T LMok
kg y"

o BR: HAT B (THETYE HHI #9352t A k), B R A, FExt#d ZHK
(AR A), FRAET, —MHERKIHHW X
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e SEHE A 5 Nash #47
Stackelberg IE=S

o WuEE LXK L
o i1 HALEFZZ iy, mbk2 ANRE ) ZE&FZF p
o Stackelberg 14749 K o4 X 5 Cournot 1769 & X< & 4F, ZAETHE
R, BATH ERA S HEE
o LIt A E—&) Nash ) = EKF y], y5, BLy]>y;, BELMEFRY
o ANAF MY (leader’s advantage): I B3t F 89 Kk ix 3, Mmafitk § T oy %
2 H
o 1/&: Cournot A Wi A E R UR R ZHHNE. R EIBE, 4o
Mk 57 43¢ F 77 3% 2t N 69 R & € A7 (limit pricing)
o —NRINEENERAERIUGFFANEBIEEFFER: HEWBR/HEL
%, TR 3% Stackelberg (£ £) 1§75k %) @
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e SEHE A 5 Nash #47
Bertrand N8 =%

o FEMANDLHTMAMIERE TS
o BIXA /N LB I & FMAE KT p1,pa: Fpi<pj, WiRKFBHATHEK:
ERA L H M ARE pp = py, WHAPREHGTHE K
o Bertrand 1# %+ 5 Cournot 147 B # & F] i+ 47 3 (simultaneous move) 147, B i
E S ENEE A S RN
o 4R A Stackelberg &9 4 M X, —/AN Bh&M, B—A ARE, £X
AT E A2
o IMASEF A A E—4Y Nash 987 pb = pb = ¢, st =h yb =yl +y)
r—% a’— ym, yC/ yS
o LI XARA AT AR, HBHEBEFFHINE, NAKXBTHRH B>
(socially efficient) % K-F
o &/ : Cournot A BRERIFER, mIMMHEETONMES, HRT —%¥

£ #9443 (auction) it
x| % o KK A8k %59t ARG ak %16 /23 W
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= AR T

XEEEEHEE (repeated game with perfect information)

dt
Tlf

%R — AR XHET = (1, S, (u))ier)

RHEHHS5E I HERHRELASAE—KT, t=0,...,T

T<oo: AMRBMEAEFR,; T=00, LIEMELHEH

T A& A W BAF 75 (stage game)

RERERALEAT@: 1.T AFRTEE & 2. ETHHHAHT ALEHIHLE
R B 3 F 09 vk, ELPTR 69 RSN XAF LR T E
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AW A P T
EEBEENREE

o TFT# k% (one-shot game), R £ X £ &N EF -5 5H U
d R R R IR T BN AY T AR

AR HARL, T PeRBEARNITHE (actionset), 1TH A=A X - X A]
t=080ra9 %84k Sg=A, R4 sy = (s01,...,50) X RAITHEA

ao = (ao1, - - -, aor) = (So1, - - - , So1)

st >1, il EHATHEMRY t AL R = (a4-1,...,a0) € AL AAERE
Lh =g

> 1 e Rk LAMS s = (sp1,...,51) ATV = A, bt ap = sy(ht)
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AT
EEEERWE

LRI S EHEWRSME s = (s(1),...,s(1), HEF s@)=(soi,51i,---)
o SR T — &P (path): h® = (ag,a1,...)
t B0 BB A ui(ar); h® 2T HAE A7)

HANVEFJEF N E EHEFH (RG with discounting): P 554 A R AF 6T L E
5€[0,1)

W s xF g i B9ATEL AT A

LM@=Zﬁ%MJ
t=0
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T EERGYT
ESEZERNE

o %% T =(A, (i), *EGIHFAEZHEICH T = (I, A, (4i)ier, 5, )

o LiRIEBEN S, S=S % xS W T® ATEH% (I,S,(U)icr)

o Fl4t Nash ¥ #7692 L ALE B F T; R AMIAAT 5 55 49 77 @4 3 T A
HAEF B 4097 X

o T —fxhy, RMA L ELWHFHHM LA LA —8E: SeHHERLs,
BMNF DL E LWBEM t MEHFAEE, s ERHH

o BUAFAY TR ALTT A K K AL 3 B 49 AT
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= AR T

FIEFFEEIIE (subgame-perfect equilibrium)

o LR W t Ao ht = (a;_1,...,a0), WA It fERKRGLGHFARN T 8T
W, wH TPk

o 4w Rt s = (s(i))ier, #Rs(i)|ht HALH i e9REE bt Lagiks]; HieAh
s|h = (s(i)|h")

o s AFHAT LN, M THEEZNHL L, s|ht ZF1FE Ik 49 Nash

¥t
o M)k LE s A FIHERAIE IS, TR TA S E | BB B R
for & s(i)
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ERMF BT
FHEZ5E X% (SPE) RIEAM R

o W — ARk s RERSPE, REZERRALHAEY KB (one-shot

deviation) 9 T f& 1%

o B A EH i 69K 5(i) = (Sit)i=0,... 00, PRAGFHRIGI T H X910 % :

.....

S(Z)lfs _( Sit— 1/5 Sit+1/-~-), ’;E:‘CP §:At_1 _)Ai
o fEth K3y )’)ﬂﬂlﬂ HMEZE R F 2 JEE ] R BP T
o EMMARIZMHB T, EIFERwT: MEFEtA1>0
%N, ER— AT F A F AR
Sit+7 =
T kst mar—and Fimie

o MR B E/MLER, HITNE S Hinmk
RGpmut, EEMAE PO L LH G RIAKB S THE
X2 X Kok %53 AEAEHA A

x4 K, (folklore) € #2 :

£
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