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z.N=[O]=]:p

ZHDEERDEEERZRIRT 2%ET — L (population game) & K UE
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&£ M4 — L. (population game)

SET7— LI, FFBICZHEOEAEOHEIERZROBEATHS.
& FA P BE R A DFFIE IR DED .

FERHDIERICZ ).

B2 DEMRIFNSLY

ERDEEDITHIMD EEXDFIEICEERTEZ RIF I L),
B4 DEXIZESRB (anonymous) TH 3 -
HEEEDOHBEODHEDADFIFICEE T S.

DFXD, # - Mg OMBIELRHATHD. BmEITNIE, 2L DEF
DEFARETILISEBENICERT —LOREAICEDLTWS.
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Population Game

E | Population Game (PG) CIFXRDE (X, U)DZETH5.

_I'

o PHEIHDEHMN (population) z2&Zz25. P ={1,2,...,P}.
SHp e POUYAXZEmP 935,

o BEMICETBEMIINY B DEERNRIZTTE) (action) ZEXZ EH
TE5. SP={1,2...,nP}.
o £[Mp c P@Eﬂilﬂgﬁj\?ﬁ’i’xp — (ml,xQ, T ) 8T,

A RTOEBAEIG e = (2, 22, ..., zF).
2TOEBOTDESITX = H P.f=72L
2967?

p:{xERnp’Z_xf:mp,foO}

o F1FREM Z Lipschitz & B U : X - R*" THEZX 3.
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Bl Ex Y b7 — T DORFEEERTE

BHODERZBED®

ERGANY 372

BE, ARDEEMEEHHBHEL L ZWEINGIRKRZEE X, FBECE

TR SRE X R — AR A & DYETBE IR D IR R AV

EZFDETAITENCKLBETGEIRETH D A THALD.

BHIIENENY — VB EDORBNBELUTE R 5.

Quiz| COFNCHWT, PGORERICKILT 2HDIXEICH.
o PEENEM{1,2,...,P}, ERlp DI mP

o nPBEODITHEN. {1,2...,nP}.

o £Mlp € POEEAM2? = (7, 25,...,20,)

o FIEEHU : X¥ - R"
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Nash 5%

EMp € PICEB T3 EERORBIGERFIGIZRDED .

b” (z) = argmax U; ()
1eSP

B ERBELE XN ISIERDED .
z#@o:{ﬁwayﬂyf>o:46b%@}

FEELAPBEE AP = {yP € R} | yP =1}
B8 B8R € XICELWTEESREINEX S BY (IRRAZFTEIRRE DR .
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Nash 5%

THDE, 2° = (2P"),cp D' Nash HERETH DA 5(1F

" € mP BY (x)

Vp € P

Nash H#DES%Z NE(U) L EIFIF

NEQD::{xEQY‘meEWﬁBPQOVpETﬂm

H 2 WL

NE(U) = <

r e X

z; > 0= U/(z) > U;(z)
Vi,j € SP Vp e P

\

/
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Nash 5%

%5/ Nash ¥ 2* € NE(U) IFUATOREZHET DIKRE.

)
UP(z*) =VP* if2l™ >0

Vi=1,...,n", Vp € P,
\Uf(a?*) < VPE if a2l =0

<

Z,xf =m?P, ) >0 Vi,VpeP
(A

1cf2L VP® = max{U/ (z™)}.
B8 CNIIRODEDAFANZHET D¢ € X 2R B [ERE & F(.

<_U(x)7y T CC> — Z <_Up(x)’yp _ xp> >0 Vy c X

peEP
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Bl RERT—LICETERRYTFT

o H—E5M%EEZXS (P=1).
o FMIINEBODIELER Sy —LZEZEHEVWSZ1ETOIL 1T S.

o Hfiki,j € S={1,2,...,n} LT, FlFTINZ A =a;;]CT
B. a;; IZESOEBEM DL TUK £ v F LIEORIE.
o EMDRREITx: = (CEl,ZBQ, ce ,a:n)

HAREER ¢ € S DRAFFAIFIT U, () = Zj a;jxi, 9BN5

U(x) = Ax

Quiz| CO7 — LOBO—EMZHAN, TOEHRNEKRICDOWVWTHAE L.
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Bl . R4 — L (Congestion Game)

EEEMOET N E X DFRLBETETEITAHALD.
BEDOD, FTE—KH (=EH—-0DR7) Z2EX LS.

35125@%&5%‘1@% (route) r € R ={1,2,..., R}.

i (faC|I|t|es) DEE . BERUVIDESCHRLLD.

B r € RIFHE P C D %=FEHT 3.
SN DT, Btk € PDEAHLANILIE

zg(x) = Z Tr

r:ped’
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Bl . B4 — L (Congestion Game)

o BliER ¢ € PITEMTS.

o FFALANIZICIGLTIORKMCy(z) MAE. Cy I3 A ae 2 B
MEAHRCIRES 5.

o W-T, BrZzEAISIIXM

Cr(@) = ) Colzs(@))

pecd’

zp () = Z Tq

q:pePd

o UELD, U(x) = —-C(x)
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#{t4 1 =<2 X (evolutionary game dynamics)

o Nash HEIITE R DAZFHDITAIEITHD. €22 TEDIKEE
ICTcEDEBEWVNT=DIEAS5H?

o EEFS —LTYSMIF—EEIFRESRL. FRIRORFE - ERDORTEL
EDEDT«— RNy IHME & ETHT LHBEEIT—ZTIERL. D
IEHALEHES LVDIEROIH?

COXDBRMICEZRBICIE, ABEREDET I ZEZBUNENDHS.

EE|EHAS—L (X, U)ICHLT, X LOEBASHEOELERTHDHIE
o (HrnaEs) ETILEELA LTSI MR,

o MPARENICEDCUL, EF1F 30 XTAMRER (myopic)
o MPAREINDEERN Nash EREZSITOHMNEFX L. 1TEEHENICE
HEINZ3FZISBRDEKREZHES S.

~N )
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&L 41 F =2 X (evolutionary game dynamics)

BMEOLOICE—EMHZZZ LS.

REzICEWT, B Z2EAL TV EEDEER j ICEE T DEEZ p;
ELED. pij I Bz EBESLUnm =U(x)ICKIFITIEEZXS.

CDEE, EMAAFTIVRD—MRIIFRDKLDICHES.

T = g ﬂ?jpji(a?»ﬂ)—fﬂig pij(xz, )
j

J
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5l 18548 (replicator dynamic)

KEx = () CHEB 7T = (m)) PERAENLETE,
. dx; _ 1 Z
r; — :LU@<7T7;—7T), T = — ;XL
dt m

rciclm=x1 +--- 4+ xn.

Quiz| NashB AN Z OFFDEFE IR D e xfEs2tE K. £7=, Nash
I TEHELLEDHEZEAICEDEBIZ e #EIE L.

Quiz mzléﬁ?’% Pij :Cl?j(ﬂ'j —7'(',,;)_'_, Pij — —TiLj>
Pij — T;X5 ‘:OL\—C, %h%h@%ﬁuﬂi%;@/\, CTLB?’J‘%’C*E%@JP—?"—’Z’E
T raBREL. 720 (a)4 = max{a,0}.
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1

RBELZES (best-response dynamic)

Rz = (z;) &HMF 7 = (m;) BERIBNIEE,

X

ti € mB(x) — x

fcElm=x1 4+ -+ xn, B(z)ldzIlHITIEERERE

Quiz

Nash 9O C DEFDEEZERICE D C & Z=HERE
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Bl 84528F (projection dynamic)

jﬁﬁgiﬁ — (337;)‘:3:5\/\—(,
t; = Proj(x + U(x)) — x

272 L Proj ld z ICH T 3 EITAIEEBEEA D ERH R

QUiZ ;@@J%@&T__[%E']@E%%EEE?\'@J: 337:_) 1'?‘EEI'J—_'_‘!1 NaShi/j@]-—C
%5 K%EEEIL.\
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% : Logit®* (logit dynamic)

RREEx = (x;) EFIE 7 = (m;) ) P ERABNKECTE,

t; = mP(x) — x;

rciclm=x1 4+ -+ xn, Plx) Xz lCHITS logit

Quiz

exp(Ui(2)/9)
> exp(Us(x)/6)

NashBHE I C OFFOEERICE SRV E ZHERE &£

BIRREE
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Population Game D& WLWEEY 5 X

PGIIZHEALDEDAFARETH S CIFEASDH .

= ZBRAFN - RECEEOLIVWERES S RICHIGT D T&L] (BEXT
V) BB 5 ADVFETE.

o RTI v L7 —L (potential game) : FFEK U H'Fan ol qE
= (GZIEES52V) mBEbEEICEREEE.

o ZEY —L (stable game/contractive game) : 1SR U H B
= BEEHND, REBEALTSENZFEITNIE—F.

o BEZ T4 —L (supermodular game) : FIEREK U PMBES 25
= BB LD BHFEHI R 2 DITS. (BN DOH)

RToIv VT — LD DRET — LG SIXGEFEBEICEEINS.
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RTroovlr—L

B &7 —L (X, U)IZXNLT, Vf =U%B3XNT—ERX f H'1F
TITBR3LE, RFVIOVILVF—LEERR. £z, [Z2ZOF—LOERFY
2+ JLEAEL (potential function) 3N,

B8 ZOFRERARBEICEVWTARY FMILEHAZAAS—BEHBOWMOTEZ 5N
37%51F, KKT&EHAZEERED KKT £ e iZzIc—8 L 7.

e Monderer, D., & Shapley, L. S. (1996). Potential games. Games and Economic Behavior,
14(1), 124-143.

e Sandholm, W. H. (2001). Potential games with continuous player sets. Journal of Economic
theory, 97(1), 81-108.

e Sandholm, W. H. (2009). Large population potential games. Journal of Economic Theory,
144(4), 1710-1725.
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RTroov L 5G—LDEWVES

R ILT—LICDWTUTAALT 3.

BERREIIRT O vIILRRILBED KKT & zmEd 2 =.

mE bEE L L TORNRER & IFRS 7L,
BRRIRELA A F SO R (evolutionary dynamics) OH & T
DEENE (stability) DR T 22 v IILEABOARKICK > TEF S.

KT v I VEBDORFMRAERITHRLIBARNIA A FIIADH LT
BFARES Nash 9 5.

Sandholm, W. H. (2010). Local stability under evolutionary game dynamics. Theoretical
Economics, 5(1), 27-50.
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Bl BT — L

DEDDODRTZDOHWEIInAEDY VY (GERR) ¢ =1,2,...,nh\
FLINICHBDHRY N T—0%ZZEZZ LS.

R ) DI L TWVWADT, COGEIFEETHR o DFSIE
Up(x) = —Coy(T4)

ROBEHLCDEEBEDRT > vILERTH S .

T
== [ eua

peED
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Bl BT — L

—WGT—RZzERB.
Cr(@) = Y Colzs(2), o) = »
pedPT q:ped9d

Quiz| ROFEEH DD RT > v LM TH S C L =2 E L.

z4 ()
f(x) = — Z/ Cr(z)dz

peP
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ZEY — L

EE EAT7—L (X, U)ICDOVWT, UNBEFHTHIEITEET—L
(stable game) L3R,

e | RRBEFTHNIL strict ZDIF5. #H@7—L (contractive game),
(F) BE(ET — L (negative (semi)definite game) RECIFINZI D
HB5.

Quiz| BT — LD AT —LTHE I ehEmtE K.
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<:ro BE_CONTINUER. ][/

o BMT —LICDOVWTKDEFLLEDES.
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