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Sequential-move matching pennies

P55 N\ — . Player 1
Player 1/cik3% 2 &7~ Head
2 Tail.
fEM Zplayer 1HiE 2 )5,
player 2t # & 7nHead Bk Tail
A2 5 NARENE LR -
10 SR PR MU 1T — 2 (AR
seheads B A tails)
A8 4 player 2 w5
player 1/ fiFi .
&, player 13

player 21 .

Player 2
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Dynamic (or sequential-move) games
of complete information
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Definition: extensive-form representation
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Dynamic games of complete and
perfect information

5o H5E 35 B oS HIR IR AL
1T B MY = A 15
TEIEFE T —IRAT B ET AT LA L 21 Bl LART AT 315
— Al ReIAT I G N2 538 il B 2 2L 1R F0 iR

(ZINTE
Hir 24 T /R LB B SR ZB T AR 2
B RINAE Lal Tk,
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Game tree

AT AN Iﬁ%,ﬁy1, Yo, Y35 o5 Y-t 2 [P @
yo —AFF, o Fi=1, 2, ... %0 X,
n-1, vy, Al y, 4H2E. FATU I 4
/ T\EILZ}A}H Uyn
&ﬂ]@ﬁuﬁﬁLﬁb HAES L
Z ) 7 51k 8 U

HARHIKE (length ) = H4A T A
SNSRI =.

Bl 1: Xg, Xo, X3, X7 F&— 5612, K
J&5 H3.
1?”2 X4’ X']s XO’ X2, X67\Eé /—‘KE%/TI’ X7 X8

KN4,
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Game tree

7 umm, [ R 48 BT
Sxo%ﬂzﬁddﬁﬁ Croot ) h
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Game tree

WMRXE T — DT Ryl E *0
BET, Sy BRI X RI
7275 (predecessor ) .
FEZRM R, AR LA RIAEAR]
AR M B TS
WA Ja ZET BT A T R
PR i (terminal
node ) , ‘Es&iHZEA]BEHY

X4

Game theory-Chapter 2 11



Game tree
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Game tree

PRS2 45 1 AEET
BRE T A 5e LT
@%ﬂ,b&ET%ﬁ
%E‘J LI&ELE Player 2
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Strategy

Z 5 NH—A> 3

R TES5 A
X RIATAT BRI .
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Strategy and payoff

FE SR A, %'?AEI’J’Z 1A% RES (a
set of edges) fFEik

45 5 A1 e
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Sequential-move matching pennies

Player 115 Ii%

Head
Taill
Player 21 5 %

H if player 1 plays H, H if player 1 plays T
H if player 1 plays H, T if player 1 plays T
T if player 1 plays H, H if player 1 plays T
T if player 1 plays H, T if player 1 plays T

Player 2f() 558543 5 FHHH, HT, TH FITTHR £ R,

16
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Sequential-move matching pennies

1% ) b v 2GRk

{BZ5N
Z 51

, 25 N2}
RIS HE={H, T}

Z 5 \205KIEE={HH, HT, TH, TT}
W25 NI e
Z5 N\ 2
HH HT TH TT
%%gj\H -1, 1 -1, 1 , =1 1, -1
1 T 1, -1 -1, 1 , -1 | -1, 1
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Nash equilibrium

TG RIS EZIE P RIS (the set of

Nash equilibrium) Ht2 & RIFR#ER I gh 13
AR

ASYE 3 FEIPrte ol ISP S AN AN NNy A
AFE o o EPS NI N R AN Y AN SSAV
LERRE QA K B9 2 1l
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Entry game

Challenger (] 5% i%

In
Out
Incumbent 1] 5 1%

Accommodate (1% challengeri&#:In)
Fight (11 % challengeri £:1n)

&
P Rk

In

Challenger
Out

June 4, 2003

Incumbent
Accommodate Fight
2, 1 ’

1 2

4

73-347 Game Theory--Lecture 12
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Nash equilibria 1n entry game

AN AT 21

( In, Accommodate )
( Out, Fight)

B AT T B
AAEIEE M (Non-creditable threats)

Incumbent

Accommodate Fight
In 2 , 1 o, O

Challenger

Out 1, 2 1, 2
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AR EEE (non-credible threat)

B T AS P 0] BRI AR YR A2 Bh A B R A
A — 2t ——Fh &S A — 2,
199444 VR A 552 2253k 15 % Reinhard J.R. Selten (
FEORIBE) N - IE— SR, RS 5 A EH
MR, N ZAERTE, BIANE R E TR andr,
AT RO f_EAE DR SRERN AZ AR $E 24 i i IB TP 35 A
PLIAT 31,

FA e A g i X AR AT AR H B (
sequential rationality) , EZRSH5AE— 1N
R R T B AR B e B m AT B,

il

TR A S G
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EEANAEE

TN AT 2 1l

ERLEEES A L

equilibrium) ZNHI4H— MM (refinement )

EERIENZ 5 N AGE P BTEER), Bz A

o=

(Subgame perfect Nash

=B A 2

L), RS B

A AT PLAERR AN AT ELAS H B

WARTAE BT A BN 2187 R - 2R S8 SR g - 38 T
BATE BT EE X T HZE ( subgame )
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Subgame

FEZER I — A TR
F— IR, A
AR ST 2 SR A
R 2

—ATFHZTET A

i Hix
e B R 2 1
sk
xR
B TR

S
Pt

Player 1

Player 2

a subgame
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Subgame: example

Player 1
C

Player 2

Game theory-Chapter 2
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Subgame-perfect Nash equilibrium

PR dE R R b N R TR S TG 2 A B

TR R, e AT T DA E — IS 1 5E
\HS%EV

RENZZHANEEZELEE PR RE
E/J H%k rIE,I ﬂ:/

JEHZE A LU B — MR T 2 2a B 1 18 3%

Eﬂ*@<t AN R — AT P ) RS AR — T

[ ZE AR B AT 1T, A BN TR2
ﬁ@m?@f SERHT

ERLEASEES A PALL bt A L N
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Entry game

AN AT 21

( In, Accommodate ) & 182

( Out, Fight )42 1185+
T Incumbent /)18 25

Challenger

Incumbent

TERH,

BIXH T h

I

_l
L]

Incumbent

A

2, 1

5 ).

A

Je(EH

B

ZNAT 21

0, 0

Accommodate is the Nash
equilibrium in this subgame.
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Find subgame perfect Nash equilibria:

backward induction

e+ & /N 7 1 5%
IR )G I IR #% 2 B 2 BTA AR

Challenger

55—/ & challengerft]
ok, 25 MR
incumbentfJIs 25 .
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Find subgame perfect Nash equilibria:
backward induction

Player 1

TR RN IIE (DG, E)
Player 1 i£D, Hinplayer 2 i£E , NihikG
nEplayer 1i%£C, M| Player 2i%E

Game theory-Chapter 2
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Existence of subgame-perfect Nash
equilibrium

T IR 055 4 55 2645 B A R — A T
SESEANHE, T T DU A g
AN R A B E TR 5 5 5 N\ B B b gt
i B35 BHIYE, 25 2860, 2514
%5 \ 2B A, 55 A25E5 5 A\ LA,
%5 NEIES 5 A\ 2KIES 5 N AN, 5542
RIS 5 NRIES 5 2B HHHE, . .
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Sequential bargaining (2.1.D of Gibbons)

Z 5 NAM25— 32 o 7 Bodt A TR AL I FPan T
f —Mr BT AT, player 1834y £ 130K s, B

sAplayer 2[4 A 1-8,.

Pla er ij%‘i?rxﬁ oA, ji%‘iﬁf@k
Tﬁﬁ':'ﬂ: it J%“QL £ T, AN )

FE28 —pr B4R  player 2421 player 1%

S,, H ¢ player 2EI’J1 BN 1-s,.

FAE (X FF

ME13E T HY

Pla er132%?§xL—/ﬁftF jZ%TEQ@Lﬁza{tF( X
ha/):'ﬂ: RN S Jﬁﬁ, HENZE =P EY)

£ IGH s, player 215

12568 =Fr BL 146, player 143211
2l 1-s, IX H0<s <1

Z 5 N#f 2wk Z i O B9 AT TR —
AT, X HLO0< §<1
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Sequential bargaining (2.1.D of Gibbons)

: Player1 ®
5 propose an offer (s; , 1-s;)
Period 1 !
Player2 @ acoept ® s, , 1-s,
i reject
_______ .}““““““““"’
Player 2 propose an offer (s, , 1-s,)
od 2 | Player 1 @ ° 1-
Period 2 i y . s, s,
________ v_ . |reject
Period 3 ®
: s , 1-s
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Solve sequential bargaining by backward
induction

BB 2:
HHAN Hs, > SshT, Playerﬁffzxs2 (FeM e
%Eﬁx%ﬂﬁé@%?ﬁﬁﬁt Z5 N ek B
5 AE)
Player 2[ I LJFW\V\J@@
(1) [Flplayer 132 s, = 8s, 1EX AN BB 25 b
H 2 1-s, = 1-8s, 32%
(2) [Mplayer 13&H s, < s (player 1K &$5 4«
), ‘iﬁﬁﬁxjf%yj s. bﬁ’lmﬁfjr'@E5(1 -S)

T 5(1- s)<1 -5s, player 2% 1Z#2¢ H 21

(8,*, 1-8,* ), HH s,* = 8s. Player 1552
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Sequential bargaining (2.1.D of Gibbons)

Player 1 ®
; propose an offer (s; , 1-s;)
Period 1 |
: Player2 @ accept ® s, , 1-s;
| reject
: J 0s , 1-0s
““““ P —
| Player 2 T b opose an offer (s, , 1-s,)
- | Player 1 @ ® , 1-
Period 2 i y accept S S>
________ ,_ . |reject
Period 3 | o
: s , 1-s
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Solve sequential bargaining by backward
induction

B B 1
A HAN H1-5, = 6(1-8,%)=
o(1- 8s) 8is, < 1-5(1-s,*)i}, Player 2#2521-s, , HHis,*
= 08S.
Player 1Tail[s LA PN E3E
(1) mplayer 282 1-s, = §(1-8,*)=5(1- 8s) ,FEIX A EX
B E s, = 1-0(1-8,%)=1-6+50s, B &
(2)[Fplayer 23 H 1-s, < §(1-8,*) (player 2 =R 44E),
TP RS, = 88 B MG HE A& 668
H T 88s < 1-5+568s, player 13 1%z H 444
(8%, 1-8,*), HH s,* = 1-6+56s

Game theory-Chapter 2 34



Backward induction: illustration

Player 1

2, 1 3, 0 0, 2 1, 3
TR RN I (C, EH).
player 11%£C;

in¥player 11 C, player 2i% E, i player 1 %D,
player 2i%& H.
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Multiple subgame-perfect Nash
equilibria: 1llustration

Player 1

D
Player 2 Player 2 Player 2
F F/\
0, 1 1, 0 1,1 2,1 2,2 1, 3

T ZE e RN (D, FHK).
player 1i%& D
n¥player 1%£C , player 2i% F, 41 player 1i%D ,
player 21% H,un& player 1i£E , player 2i% K.
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Multiple subgame-perfect Nash
equilibria

Player 1

D
Player 2 Player 2
F F/\
0, 1 1, 0 1,1 2,1 2,2 1, 3

TR B =T (E, FHK).
player 1i% E;
n¥player 1%£C , player 2i% F, 41 player 1i%D ,
player 21% H,un& player 1i£E , player 2i% K.
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Multiple subgame-perfect Nash
equilibria

Player 1

D
Player 2 Player 2
F F/\
0, 1 1, 0 1,1 2,1 2,2 1, 3

TR 58 R %51(D, FIK).
player 1 plays D;

n¥player 14£C , player 2i% F, 41 player 1i%D ,
player 2i% |, 2n R player 1:£E , player 2i% K.
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Stackelberg model of duopoly

A irm 1 Fifirm 298 AV A = [E BT 1 7= a . Fe sy
A Hq, T g, %7,
TR BT ] BT 4m
Firm 118#~ = ¢, >0.
Firm 20528 ¢, , A)J5ik¥Er mEgq, >0.
M P(Q)=a -0, X Ha 2 HE, HO=q,+q,.
firm i 477 q; BIAIE Cq,)=cq,;.
A 25 BRI E
u(qy1 4,)=4:(a—(q,%q,)—c)
uy(qy1s 4,)=9,(a—(q,%q,)—c)
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Stackelberg model of duopoly

] 100 () I 92 16 21 - T 4R 58 e g4 T 24 1T
BATE S Pefirm 210X =g, 2087 17 &, 15 3]

firm 2%t % q, BB M. Wt U, TATE SEfiE
H a5 Ffirm 209 BT B 71835,

ON Ja AT TR Gefirm 1 1) 8. W2 U, % 4R
Tfirm 11171838
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Stackelberg model of duopoly

i gHfirm 2 X2 g, 2000 R @, 15 2ifirm 251X q, 1)
=&Y WA

Max u,(q,, 4,)=q,(a—(q,1q,)—)
subjectto 0<¢g,<+w

FOC:a-2q,—q,—c=0
Firm 255 [ 3,

Ry(q)=(a—q,—¢)2 ifqg<a—c
=0 ifg;,>a-c

Game theory-Chapter 2
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Stackelberg model of duopoly

A dfirm [ i AL T = B firm 1B AR firm 2
) 1) R B, firm 12038 firm 2XF & q, AT &
R BT A, firm 16 )
Max u,(qy, R,(q1))=¢,(a—(q,tR5(q;))—<)
subjectto 0< g, <+

R,
Max u,(q;, Ry(41))=4:(a—q,—c)/2
subjectto 0 <¢g,<+w

FOC: (@a—2q;,-¢)/2=0
g, = (a—c)/2
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Stackelberg model of duopoly

TIEIE G RN 7
((a— )2, Ry(q,) ), Where
Ry(q) =(a—q,—¢)2 ifq <a-c
=0 ifg,>a-c
B, firm £ & (a - ¢)/2, firm 13EF = Eq, 0
firm 2i& 57" & R,(q,)-
W [a] TR ((a - ¢)/2, (a—c)/4).

Firm 1577 %= (a - ¢)/2, firm 2177 & (a -
c)/4.
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Stackelberg model of duopoly

Firm 14: 7=
g:=(a—c)2 ERIAEE
q(a—(q,+ ¢q 2)—c)=(a—c)2/ 8

Firm 247~
q,=~(a —c)/4 ‘B HIAE 2
q,(a—(q,t qz)—c)=(a—c)2/ 16

B EE3(a - c)/4.

Game theory-Chapter 2
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Cournot model of duopoly

Firm 14: 7=
g,=(a —c)/3 'ERIFEZ
q(a—(q,+ ¢q 2)—c)=(a—c)2/ 9

Firm 2 4= 7=
q,=(a —c)/3 B RIF)ER
q,(a—(q,+ %)—C):(a—c)z/ 9

ELPEESE2(a - ¢)/3.

Game theory-Chapter 2
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Monopoly

i A — éﬁft\lk EDZ,Q ﬁ% 4

LA R R O B 1 & g,

Max ¢, (a—q,—c)
subjectto 0<g¢q, <+

FOC.:a-2q,—c=0
q, = (a —¢)/2

ZEWE &

q,=(a— c)/2 e Eﬁﬂﬂﬂ

q.(a—q,—c)=(a—c)’/4

Game theory-Chapter 2
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Sequential-move Bertrand model of
duopoly (differentiated products)

PR AR firm 1 F0firm 2.
T ARV 3 B 7 i AR I AN 8 H At A 1) e
FE. A&l Fp Mp, 3R 7.
B2 A B TR) W a0 F

Firm 13&#:40#% p, >0.

Firm 2W 222 p, IR G B #p, >O0.
H P Hirm 1 PP TR SR E: q4(pys py) = a —py+ bp,.
H P Hirm 2 PP TR SR E: q,(pys p2) = a — py+ bp,.
firm 4 =20 E g AN JE CAq,)=cq..
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Sequential-move Bertrand model of
duopoly (differentiated products)

STAEAT py 20/F firm 28] &L, 15 2firm 2Xfp, H]
15 &) WA

Max u,(p;, p))=(a —p,+ bp, )(p, - ©)
subjectto 0 <p, <+

FOC:a+c—-2p,+bp,=0
P> =(a+c+bpy)/2

Firm 28540 M,
Ry(p,) = (a + ¢+ bp,)/2
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Sequential-move Bertrand model of
duopoly (differentiated products)

fiEEfirm 1 o) J5. v & 2firm 1t REASAF firm 201 1] .
Firm 15038 firm 2X%5p, s UL M. FrLL, firm 1§ o) @
H

=

Max u,(py, Ry(p1))=(a — p; + bxRy(py) )1 — ©)
subjectto 0 <p, <+

b,

Max u,(py, Ry (p1))=(a — py + bx(a + ¢+ bp,)/2 )(p; — )
subjectto 0<p, <+

FOC: a—p, + bx(a + c + bp,)[2+(-1+b*/2) (p; — c) =0
Py = (a+ctH(ab+bc—b*c)/2)/(2-b%)

Game theory-Chapter 2
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Sequential-move Bertrand model of duopoly
(differentiated products)

TR E DN LT
((a+c+(ab+bc-b*c)2)/(2-b%), R,(p,) ),
HA Ry (p) =(a+c+bp)2

Firm 13& 83408
(a+c+(ab+bc—b*c)/2)/(2-b%),
firm 13E AN K p I firm 20BN R, (py).

Game theory-Chapter 2
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Dynamic games of complete and
perfect information

S
LR KT 30T BLILAEET 47 ARG B
i3

25 N VSRRTAE T3 T, T T 44
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Perfect information: illustration
(sequential matching pennies)

P55 N\ — . Player 1
Player 1/cik3% 2 &7~ Head
2 Tail.
fEM Zplayer 1HiE 2 )5,
player 2t # & 7nHead Bk Tail
A2 5 NARENE LR -
10 SR PR MU 1T — 2 (AR
seheads B A tails)
A8 4 player 2 w5
player 1/ fiFi .
&, player 13

player 21 .

Player 2

Game theory-Chapter 2
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Dynamic games of complete and
imperfect information

Z_\‘%j—ééi %J%\
Z 5 N S R8T ] GE FEANRER V) 1 FIIE o
i 1 41k
%1l: fEplayer 1 1%k F 5 player 23547 b 1)
WEHE. Player 27 A5 A %118 player 114 H 41
LIEFERIIG I T 34T il i) o 2R
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Imperfect information: illustration

P2 5 N — Mg T Player |
Player 15 #:2 o7~ Head
it Tail.

S8 Japlayer 27EANKIIE player

1TEFEREN PEFELE R  Player2 ¢ Player 2

Headit & Tail,

W25 NARHIE CL T R
Gn SR MO T — 2 (AR 2
heads B2 tails) A4
player 2 5/ player 1f1)  ~1-
Fif 7.

&, player 15545 player

2HIRE T
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Information set

GlbbonSEl’JEX %%AE’J*/\ 5 2L

IS B
H

IZ

RS

i) t*/l\%%ﬁ/\ﬂ@;? SYNTE]

=182 uE’JJﬁﬁﬁ@me BEFR—1, Mizirs)

192 5 ) FEARRIEIEE] T (&AL ) 5 B4
R — A~

LA TNREE TR 125 A

_A/\f*

Z5 N1EE R

PRl 47178l 4E

=
AN
= -

pliit

—
<IZ

H )RR R AR A 2T A [
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Information set: illustration(pp.94-95)

Player 1

two information sets for
L R player 2 each containing a
single node

Y
Player 2 Player 2

L” R” L” R L’ R” L’ R”

2,2, 3 1,2, 0 /3,1, 2 2,2, 1 2,2, 1 0,1, 1 1,1, 2 1,1, 1

an information set for player 3 an information set for player 3
containing three nodes containing a single node
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Information set: 1llustration

—‘/I\ %J%\gg Ejﬁﬁ%‘ E@%/ﬁ%ﬁ)ﬁ%

FH— 125 A

Player 1

This is not a correct
information set

Game theory-Chapter 2

Player 3
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Information set: 1llustration

Z 5 NTEE REF R —1 A ES L AUE A [H]
EI’J AATATBIEES.

An information set
Player 1 cannot contains
these two nodes

Player 2 @--------------ooeommme el Player 2

Game theory-Chapter 2
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Represent a static game as a game tree:
1llustration

NGER S (F12.4.3. 55— A5 eplayer 1 H9l 25
kkg/ﬁ&?%player 2 2R

Prisoner 2

Prisoner 1 - Prisoner 1

Mum i Fink

4, 4 5,0 0,5 1, 1

Game theory-Chapter 2



Example: mutually assured destruction

PIASEECRE, 18 2, I T — ke Phik

M2 I5+sup eépowerﬁl’]ﬁ'_ﬁ.ﬁ, B ECEH ZAIXANEH
’ftl:(l nore, | ), 152k z (0, 0), B S — P H Y

(escalate E).

superpower1 1’?@—3??&7’%?&}: sugerpower 2n] PLj I8
(back down, B ), iX e R, KA (1, 1),
ol bTUJﬁi’*Jﬁ PR (atomic confrontation, A ).
EAFOL T, W\i/\ii KR 2 [E AT S, AT DL R 28,
TATEE IR BERGE (retreat, R ), BiE B A H
doomsda/x D) Mﬁ‘ﬁ H R o Kﬁﬂ%ﬁi | AR FEHOR

2 lgﬂlz””'*ﬁd\ﬁ’]bﬁ% &) ( -0.5, 053) ]
% 1[]% TR, AT K, W am (-

K, -K), 3 LK MRS
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Example: mutually assured destruction

-0.5, -0.5 -K, -K -K, -K K, -K
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Perfect information and imperfect
information

WER— MBS P MEEERAET
——II%" %K/A‘ R‘/\Téﬁ‘ f‘%ﬁ%lj\jj% IZIJU\T%:@F‘

hH - EERREEHT A
MEZEFRNA e KB BT

S */I\ZSJJ?&?T?@
Z+—, PLw

T/}

(iq

NN
:t/L

Game theory-Chapter 2
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Strategy and payoff

=5 A\F— /1% a strategy for | Player 1

T\Eaé—é’fjdﬁj] E/J_‘/\ player 1: H
SRR,
I T EZ=5 N Player 2 g Player 2
n] e =B 2 1R —
MG R X RIATAT
I R 1/11
YT T =5 N ' ' ’ ’

IR 15 .5 L5515 a strategy for player 2: T

2473

Player 1's payoff is 1 and player 2’s payoff is
-1 if player 1 plays H and player 2 plays T
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Strategy and payoff: 1llustration

1
p a strategy for player 1:
E/ E, and R if player 2 plays
2 A, written as ER
0, O B A
1
1, -1
R D
a strategy for player 2: 2 Mo 2
A, R, if player 1 plays E,
written as AR - R D & L

05, -05 -K -K -K -K -K, -K
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Nash equili

brium 1n a dynamic game

AT m] AASE A i 2OR SR

gll

\|-EL
T /1

ENEE

m

e 5 BT IR AT Bl AR i e E B AR
HIGT B &

EREAE e s RE SRR Ik 29 21
fy 3 5 45 B B A T AR PR 2

fEbfE

RES I L]

Game theory-Chapter 2 65



Remove nonreasonable Nash
equilibrium

TR L9 (Subgame perfect Nash

equilibrium) A2 g1 334 11— N FE
(refinement )

‘%ﬁ PAHERS AN & 3 B a4 35 4 5O 7T B B

i

BATE BT EE T 1#4% ( subgame )
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Subgame

BN TEZEW ) — A>T 5E
=1 nEEE (—IMMEEERES 1T R),
HE XA HBTE SR E AT T RATL %%

B RS BRI & RIRAE B — A1
RIETIXATHZE, BARMEEENA W R EE
T XTI

Game theory-Chapter 2
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Subgame: 1llustration

a subgame

o

a subgame

0.5, -05 -K -K

u

bgame

Game theory-Chapter 2
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Subgame-perfect Nash equilibrium

FERN AR, S 1 S 7E
5 0B — AT F 25 A PR 5 ) — A
3%, LKA R T R E SR M.

TTHZRE R B 2 — DAy,
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Find subgame perfect Nash equilibria:

backward induc@ion

0,

» Starting with those

smallest subga
» Then move

backward until the

root is reached

One subgame-
perfect Nash
equilibrium
(IR, AR)

a subgame

=

/ E
2

0 B

A a subgame

mes 1, -1

-0.5, -0.5

-K, -K -K, -K -K,

-K

Game theory-Chapter 2
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Find subgame perfect Nash equilibria:
backward mduction

0, O

» Starting with those
smallest subgames
»Then move
backward until the
root is reached

Another subgame-
perfect Nash
equilibrium

(ED, BD)

/

E a subgame
_
2
B A a subgame
1, -1
0.5, 0.5 K -K -K, -K K, -K

Game theory-Chapter 2




Find subgame perfect Nash equilibria:
backward induction

Player 1
L R

Player 2 Player 2

2,2,0 1,2,3 3,1,2 2,2,1 2,21 0,0,1 1,1,2 1,1, 1

AN 2 TR 58 R AT T ?(R,LL,R”L”)
TTHIRTHINERZ  (LogmRoyodwozl THIE2HINEE 2
(L.




Bank runs (2.2.B of Gibbons)

PN, 1 2, B NAFENERIT—2EA73D.
RAT OB X EFRTAN— DK H . an B AR %
I H 21 BT ER AT 80 X Fe B AR I, AL m YA e
2r, XH D>r> D/2.

N SRARAT s AR B 2 HA, I H e B S 2R,
X HR>D.

AR B ], S8 AT ELRAT K.
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Bank runs: timing of the game

L B M P
FLH 1 (BRAT B350 H 1302 3T)
PR % RN AT 3
RPN E AR, WA TR, IR
B A — MR H IR, WA RFID, 5 — M e
$1I27-D, {5 4 o (7 Zr>2r-D)
WP AR, NI H 4 U 75 F 125 4k .

HI 2 (BRATRISCBE T H 232 ))
A5 R 4773

ANR P o E AR SRR, MEENAIREIR, 1HIRETR
IR AN GTE I, W15 2I2R-D, J— M st Al

B3D, RGN (JFEE2R-D>R)

%ﬁ%ﬁ\&%}%%ﬁﬁﬁﬁ, NARAT R B IR IER , 19
b | .
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Bank runs: game tree

W: withdraw
NW: not withdraw

ry r D, 2r-D 2r-D, D

a subgame

One subgame-perfect
Nash equilibrium
(NW W, NW W)

Game theory-Chapter 2 75




Bank runs: game tree

W: withdraw
NW: not withdraw

ry r D, 2r-D 2r-D, D

a subgame

One subgame-perfect
Nash equilibrium
(WW, Ww)
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Tariffs and impertect international
competition (2.2.C of Gibbons)

A5 4 A [ [

Sralid e, L,

K H country 11
[ Jot R i i 45 AR

X

+

1 R0 2, [A B G EE T AR R B R,

Firm 112K H country 217 firm 24E 7=

THBRIH .

W22 21 PR [ (AR 2 05 firm 1 0 2[5 15 35 B T A [

AN H ) P=

AN

A

/11320 o i

/1F ) HoAth

&=, W (hy, e)F(h,, e,)F 7.
P [ 2K 1 T 3 k4 P Q;)=a—Q,, for i=1, 2.
O=h,*e,, O,=h,*e,

+

Ny I

o H I ZE S AT A
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Tariffs and impertect international
competition

Firm 1 B8 /2 & AT
(bt e hy,e0) =[a—(hy +ey)y +[a—(e +hy)ley —c(hy +e)—1re

Firm 2 s /2 & A
7ot b, e hy,ep) =[a—(hy +e)]hy +[a—(e; +hy)le, —c(hy +e,)—te,
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Tariffs and impertect international
competition

Country 1 HJY% 7 /& B S48 F]: country 1 BVH 5% 3 Bt A HIVH T &
PR, firm 1 A BL S RBHN

1

ZACHINUNENCONSY :Ele 7 (ty, 1, e, hy,60) + e,

Country 2 HJI% 7 /& B B S A= F]: country 2 BVH 5% 3 Bt A HIVE v &
Pl s 2 N, firm 2 BRI DL S R AU

1 >
Wy (t,ty,hy ey, hy,e5) :EQz + 7y (8,8, h,e,hy,e5) e

ﬁ% Q2 :h2 -|-€1.
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Backward induction:
subgame between the two firms

X TR 245 78 W) R R 5 (4,,1,), AR LAFR BT A Al a1
RO g Ikt i

Firm 1 maximizes

Tyt by, e hy,e) =[a— (I +ey)]h +la—(e +y)]ey —c(hy +e) —1he

a—2h—e,—c=0 < hlzl(a—ez—c)
FOC: 2
a—2e —hy,—-c—-t, =0 & 6125(51_172—0—6)

Firm 2 maximizes
7Ty (11,8, e, hy,e5) =[a—(hy + )]y +a—(ey +1y)]e, —c(hy +e,)—tie,

a—2h,—e,—c=0 < h, =%(a—el —C)

FOC: i
a—282—hl—c—tlzo = 8225(61—}11—6—1‘1)
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Backward induction:
subgame between the two firms

ok TAE A 43 52 1) SRR S 24 (1, 1y) 0 SRATTAT LLBR BTG A £ M ) F

Z55E (t),1,), T TR A S5 N 1205 2 X LA T2

BN NELE kL I
hy = %(a—ez —¢)

1
€ :E(Cl—hz —c—1)
WX LA TR AT B 3
1
hl =§(Cl—c+t1)

hzzé(a—c+t2)

hy :%(a—% —)

1
82 :E(Cl_hl _C_tl)

ef =%(a—c—2t2)

ez =%(a—c—2t1)
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Backward induction: whole game

P A BB S AR FE AN A T A 2y, 1) IR A A
Country 1 #z KA(Q, = hy +e,)

1 >
Wi(t,ty,hy, e, ,e5) :EQI (.t e, hy,e0) e

W FRATTHT HI 45 21 175 N country 1 ) H Fx pR2L
é(2(a—c)—t1)2+(a—%(a—c)+%t1)x%(a—C—I—tl)—l—(a—%(a—c)—%tz)x%(a—c—th)
—c(%(a—c)+%(tl —2t,))—t, x%(a—c—2tz)+tl x%(a—c—2t1)
FOC:

f =%(a—c)

SERRI, TRt AT LA 5] h=(a=0
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Tariffs and impertect international
competition

TR N I

h, =%(a—c+t1) hzzé(a—c+t2)

1

1 |
t =§(a—c), ty =§(a—c), i ,
e =g(a—c—2t2) e, =§(a—c—2t1)

FIEZR5EEME (subgame-perfect outcome)

i =2a-0)| [ 1 =2(a-c)
tl :—((I—C‘), t2 :—(Cl—C), 1 1
3 3 * *
4 —§(a—0) € —5(0—0)

Game theory-Chapter 2




Repeated game

E— RGBSR, H—A4 (FRAT
31 HIEZEHERE 20T IR, JFHAE N
ABEREREATHT, BT LLRTHO TR SRR 2R w4500
23], KRB T EE SR

B TR 5 K 17

F1 25 NHIATA.

/)
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Two-stage repeated game

BT B A

Bt

7

A2 5 NEZE LN RN AT 3125
ST AR R AT 2 2 — AT I 45 R
SRR 55 T BT B B WA O ImE . RIS 3L A

IR
HLAH 7!

:[:%

Ll

1 S BEAT IR

+ (discount factor) Z&711.
Question: what is the subgame perfect Nash equilibrium?

Player 1

Player 2

L, 1, 1 5, 0
R, 0, 5 4, 4
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Game tree of the two-stage prisoners’
dilemma

I+1 145 1+0 1+4 5+1 545 5+0 5+4 O+1 0+5 0+0 O0+4 4+1 445 4+0 4+4
I+1 140 1+5 1+4 0+1 0+0 0+5 O0+4 5+1 5+0 5+5 5+4 4+1  4+0 445 4+4
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Informal game tree of the two-
stage prisoners’ dilemma

Game theory-Chapter 2

(0, 5) (4, 4)




Informal game tree of the two-
stage prisoners’ dilemma

1
/\
2 @~ 2
L, R, L,
122 6 1)m]
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two-stage prisoners’ dilemma

TR e YN I

(L1 LiLiLaLy, Ly LoloLsly)
Player 17£ 5515 B 63 Ly, I H o SH 10T
ZE R A, FH2M B IEFEL,.
Player 27E 55101 B 163% L, 7 H o e B 18 B
R A, 2 BLARIEEEL,.

Player 2
L, R,
L, 1, 1 5, 0
R, O, 5 4, 4

Player 1
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two-stage prisoners’ dilemma

TR e YN I

(L1 LiLiLaLy, Ly LoloLsly)
Player 17£ 5515 B 63 Ly, I H o SH 10T
ZE R A, FH2M B IEFEL,.
Player 27E 55101 B 163% L, 7 H o e B 18 B
R A, 2 BLARIEEEL,.

The payoff (1, 1) of the 2nd Player 2
stage has been added to the
first stage game.

L2 R2
L, 2 , 2 6 ,
R, 1, 6 5, 5

Player 1
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Finitely repeated game(p.65)

fE— 52 E RS EZEY, F— (FAT
1) BIEZEE R DT T ERK, FFHAET
— N HEREFAT R, BrA CLRT AT R R A ]
g%ﬂ,ﬁﬁmﬁﬁﬁﬁﬁ%~4ﬁwﬁﬁﬁ
~
INEREY B E R (FIRATShEZE) HHE—RIgh
B, AN EIRESBZEE MR
SESEGNAT T, BRI — I B E S
B BT 2R B gl AT 25 1T

Game theory-Chapter 2 91



What happens 1f the stage game has more
than one Nash equilibrium? (p.66)

WA 5 5 N BEHE L) R [ AT 3 1 25 2 0 AT VK

5 VRS LS T R 8 — VAT I 4

%g§§mW§%%ﬁm&%§W§mma@mﬁWk
~F .

L M, M bsee, BRI — A TR

LW 255 E 0 A2 5 A — A T2 = £

B Res 51 (cooperate ) 5?2

Player 2
L, M, R,
L, 1, 1 0 o, 0
Player 1 M, 0 5 , 4 0, 0
R, 0 0 0 3, o)
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Informal game tree

(1,1) (5,0) (0,0) (0,5) (4|4) (0,0) (0,0) (0,0) (3,3)

(1,1 (5,00 (0,0) (0,5) (4,4 (0,0) (0,00 (0,0) (3,3)
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Informal game tree and backward
induction

(1,1 (5,00 (0,0) (0,5 ‘4|4 (0,00 (0,00 (0,0 (3,3)
+(1,1) (1,1 . @1 B3 ¢, (1,1 (1.1 (1,1)

(1,1 (5,00 (0,0) (0,5) (4,4) (0,0) (0,0) (0,0) (3,3)
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Two-stage repeated game

R 5 R GV H I 4
player 17£ 58 1B BOZ# M., WRFEA B R EZ (M,
M, ), WISE2M BUE R R, IR BN B AR (M,
M, ), T8 2F Bk # L,
player 27E 51 BOERE M, W R S8 1M B4 2 (M.
M, ), WISE2/ BOER: R, MR BN B s AR (M,
M, ), NIZE2H Brik+% L,

Player 2
L, M, R,
L, 1, 1 , 0 o, 0
Player 1 M, o, 5 , 4 0, 0
R, o, 0 / 0 Cy o)

Game theory-Chapter 2
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Two-stage repeated game

i A
TES 1B B, player 1i£F¢ M, player 2i£F M.,.
1EE2MT B,
ﬁﬂ%%'ﬂzﬁgﬁé%%j"j( M1, M2 )’ )rlUplayer 11‘[@%% playS R1 ;
MRBINMBEERALZL(M,, M, ), Nplayer 1% L,
WERZB BT B R 9( My, My ), Niplayer 2i%+% plays R, ;
MR FAN B G RAZ (M, M, ), Niplayer 2i%&#L,

The payoffs of the 2nd stage Player 2
has been added to the first
L, M, R,
stage game.
L, 2 , 2 6 , 1 1, 1
Player1 M, 1, 6 7 , 7 1, 1
R, 1, 1 1, 1 4, 4
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An abstract game: generalization of
the tariff game(p.56, 64)

U2 5 N:1, 2, 3, 4. THZRF A0 R .
I EXA:

Player 1 12 [FIE A 4T478)4E (feasible
action sets ) A M4, 5Bk EEAT 50, Ma,.
B Ex 2:

TEMEL 2 56 — P Bt 45 B (aq, a,))5, Player 3
4RI N RTATAT BB AS FA 00 I FEAT )
a; M ay.

AN Z R
W T feula,, ay, as, ay), T i=1,2, 3, 4
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An abstract game: informal game tree

player 1

Player 1" action set A

Player 2" action set A,

Stage 1

Player 3’ action set A,

Player 4’ action set A,

Stage 2

, *__| Asmallest subgame
....................................................................................................................... following (ay, a,)

Game theory-Chapter 2
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Backward induction: solve the smallest
subgame

HEAETHE L (a1, ar) e W /DT 1BIZE 42— player 3 A1 4 FEATHY
[FIN AT B 4%, BRl LU N BIFR R R R IR -
o 5 NEEH (A set of players) : {player 3, player 4}
o 1TZ)4E (Sets of actions) : As, A4
us(a,, ay, as, a,)
uy(ay, ay, a3, a,)
ERE B BAE XA player 3 A player 4 2 [8] 1] [5] ] 47 3l [H 25
i a, azﬁu%ﬁ%%%‘?%"ﬁ.
— RHEXAEZE, BAVE R — DN (0, ). BEATE a) Al ay 1)
BRI, B AR

o I35 (Payoffs) :

* *
ay = Ry(ay,a,), a,=Ry(ay,a,)

EATSEPR _FAkAE X (ar, an) BB M. BREK
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Backward induction: back to the
root

Player 1" action set A,

Stage 1

Player 2" action set A,

u(a,a,, Ry(a,, a,), Ry(a,, a,))

u,(a,,a,, Ry(ay,a,),R,(a,,a,))

Stage 2

e ] player 1 1 2 AJUA 2 SKRAR B XA i N T 1 2R
e Player 1 A1 2 F03& Un SR UA 10 A& £E a1 A ay, HE-4 player 3 Kl 4
\%%%%U jji:f% a;: — R3 (ala az)a Cl: — R4 (Cll, 612).
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Backward induction: back to the root

HUAE player 1 Al 2 BEAT RIS AT S8 58,  IXAMEZE T AR E R 20

KRR
o 25 N4 {player 1, player 2}
o ITBNEE: Ay, A
o 25 u(ay, ay, Ry(ay, a,), Ry(a,, a,))
u(ay, a,, Ry(ay, a,), Ry(ay, a,))

AL X AMEZE, AR B — DA I8 (af, a5).

BAMEZEN FER TR L2
(a;ka a;, Ry(a,, a,), Ry(ay, a,))

iﬁ%%%(afo a; R3 (a;ka a;)a R4 (a;kv a; ))

Game theory-Chapter 2
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Tariffs and impertect international
competition (2.2.C of Gibbons)

A5 4 A [ [

Sralid e, L,

K H country 11
[7) J53 1~ P45 AR
ALEL 2 E B2 5, firm 1 and 2[R BHE R T A E
TH 2R AN PR

X

+

1 R0 2, [A B G EE T AR R B R,

Firm 112K H country 217 firm 24E 7=

THBRIH .

&=, 5 W (hy, e)F(h,, e,)E .

P B 2K 1 T 3 % PAQy)=a—Q,, for i=1, 2.
0,=hte,, Q)=h,te,

AN

A

/11320 o i

/1F ) HoAth

+

Ny I

o H I ZE S AT A
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Tariffs and impertect international
competition

Stage 1
Country 1 t ) Country 2
Firm 1 \></ Firm 2
/ Stage 2
o \_L
0,=h, te, 0,=h, +e
P(Q)=a-0, Py(Q,)=a-0Q,

XA A IS A T R 3 R
Country 1 1 243 7172 player 1 Fl1 2
Firm 1 A1 2 537l /&player 3 F1 4
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Backward induction:
subgame between the two firms

f/i‘ﬁégAZ(tl, fz)):ﬁﬁﬁi/]\ﬁﬁ%fﬁﬁm*/\ firm 1 A1 2 BE4T 1 [ 47 5)
fHg%, gl DA T An i 2Ok R IR

e 5 N&E4A: {firm 1, firm 2}

P h\ h =0 hy) hy, 20
e ) e=0 e, ) e, =0
o iz

(8t e,y ep) =[a—(hy +e)]hy +[a—(e +y)]ey —c(hy +e) —te
7y (t1:ty, e, hy,ep) =[a—(hy +e)]h, +[a—(e; +hy)]e, —c(h, +e,)—tie,

FEAYIATE firm 1 and firm 2 2 (7] B[R BHAT S ZRET, 1, 6 P DLHE
TEHAL.
iR XA 2R, AVGR] — AT (a5, ay). ENTR 6 o KR, 5
i
hy _Rh (1, 1), e =R UGNy h, =R 22@1»5):8;:13;2@1:5)
EAITERR 2 TjEXEX]LH/]EiﬁE&r (1, 1r).
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Backward induction:
subgame between the two firms

EURTREES, AR T A dlk 2 AR R A G (1, 1) IR
THEZRIT BUT 90421l

. 1
hy :Rl}«il(tlatz)zg(a_c"‘tl)
. . 1
€ =RF1(t1,t2):§(a—c—2t2)
. 1
h, =R£2(t1,t2):§(a—c+t2)

. . 1
e, =Ry, (t,1,) =§(a—c—2t1)

AT 6 M R
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Backward induction: back to the root

HIAE country 1 Al 2 BEAT—ANEIATBIIHSE, F LU R iR 3R
e 225 N4 {country 1, country 2}
o 1TENEE: {t,:t, 20}, {t,:t,>0}
o 2
Wi(t,ty,hyse,hy5e,) = VVl(tlﬂtbR?q (tl,t2),R;l (tlatz)aRf:z (tptz)aR;z (t,1,))
Wy (.t 6,1y ,e,) = Wz(tlatzaR},;l (tl,tz),R;l (l‘l,tz),R};z (tptz)aR;z (t,1,))

BHZ—"F, P E KA RE WIR EAT AR EE 1 A oy, AR A P4l i 8 b

HZIKT Fr s BIAT3).
— N EBATTR LT OREE AT AR S SRt P A [ X IR R RIS AT B 1%, 1531
P g2 .

« 1 « 1
A :3(a—c) t, =3(a—c)
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Tariffs and impertect international

competition

TR SR T 21

« 1 « 1
L =—(a—c), t, =—(a—c),
I 3( ), 1y 3( )

TR R MR

« 1 « 1
LW =—(a—c), t, =—(a—c),
I 3( ), 1 3( )

h, =%(a—c+tl)

e zé(a—c—th)

4
h =§(a—c)
_
81:§(a—c)

Game theory-Chapter 2

h, zé(a—cﬂ‘z)

e, =%(a—c—2t1)

4
h, :§(a—c)

_
e, =§(a—c)
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||Trr|\

LETE N (p.98)

E N 1EF
B R,
T 1EH 5%’3

EX TEH

Bfl\ B 12

I_A

I

$52.1.A% € XK 58 4 H e A5 Mk

ﬁﬁ/ﬂéﬂﬂﬁ (al*,Rz(al*)) {B-

éﬁ]ﬁ‘i{]@ﬁ (al 9R2(a1))

1,

52.2. A7 E XK 584 HAERAE B

FESEEMEN (

a;*,a,*,a;*(a,* 9a2*)9a4*(a1*9a2*)) AH FEZESE

;g%ﬁ‘fgﬁy\j (al * 9a2*9a3 *(al 9a2)9a4*(a1 9a2))
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Multiple subgame-perfect Nash
equilibria: 1llustration

Player 1

D
Player 2 Player 2 Player 2
F F/\
0, 1 1, 0 1,1 2,1 2,2 1, 3

T ZE e RN (D, FHK).
player 1i%& D
n¥player 1%£C , player 2i% F, 41 player 1i%D ,
player 21% H,un& player 1i£E , player 2i% K.
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Infinitely repeated game

tE—A el (5 BAA AR, R — RN 72 2
CHRRA BB 20 HEAT IR, IF B E— Bt 2
025 A T — W B 2R AT 00 7T DA BB, 40K
Asede (5 Bal A R — A R EZEE
BN 1, 2,3, ., 1, 8 41, o BEAT IR AT
W25, iTe-1 W06 P47 5 SR 5700 B 0 L0 5
5.

A2 5 A\ Hb 2 — B - SHEAT B, JX 0< 6
<1

B 2 5 A MR &2 5 AW B 26 5
RS B

3
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Present value

}E X g e WL 16, K B R P 2y, 72y, 705, g, 1)
HUE N

T A+ Om, + Oy + Oy =20 ',

@Jl W BITEPR A 1, 1, 1, ... (7, =1, for all 7)) IE 2

1 — 5
— ] 2: IR S 4, 1,4, 1,4, 1 ... (BB ECN 4,

BRI By DI R +—°
1-0° 1-0
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Infinitely repeated game: example

N

Eé %%‘BT LA

LU-'-ll\
@
48
W—EL

N RIS AT 3 SR 2 TG PR E
NIRRT A LR
W 52 2]

S NS AR
o) @ R SE R T A2

By
s

4

Player 2
L, R,
L, 1, 1 5, O
R, O, 5 4, 4
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Example: subgame

Game theory-Chapter 2

P8 4

T/
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Example: strategy

Z 5 NSRS & — N 52 BRI e M T 18 5
AT RIS

player i) — /N 5E0S: AR BT B (BEREAME
Q/E<> ﬁ[_ﬁ,il::PL

player i) H At W& 42 R N A & KM (trigger
strategy ) AEFEANTBOLTE R;; R ULETATAE
t-1 MEXE’J%E%’]%(RI, R,) , L FH Bk
R ’ IZIIJ_”J tB)l jﬁii&%lz,

T 7}

IJI
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Example: subgame perfect Nash
equilibrium

S, ﬁ[l7<playerz ER—HrE (BEE
EI/JEL/\'fm ) FRIEFEL, XEhHe— T H
A %?Wﬁi’]@

XA L BLN A2 34T
Mtxﬁaﬁﬁigﬁéﬁaﬁﬁméaﬁﬁ
) — ST 334

K player 15:1PrEe AR Ly, 54 player 2

BB s R N R I HE L,

R player 25:4NFr Bt AR 3¢ Ly, /-4 player 1

BB R m A R N RS L.

BT LA, B e To B B 2 R 1 — AN g A 3 1
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Example: subgame perfect Nash
equilibrium cont’d

F2 R B IX o R B S 1
TR B S HIR AT
ekl
iz — T TIRES MRS T 3RS F
TG IR = S g Ak
IR LR T H SR
21
FITUA, B — T 1 ER 58 SR 4N AT 21T

B

RN I e ST

HAAE S

R
Y
W2$
1

>
T]
Ll
(]

S AR T

Game theory-Chapter 2 116



Example: subgame

(0, 5)

TO INFINITY
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(4, 4)

L,
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Trigger strategy

player ift) il 2 FEHE AL B 1 BOEFE R, Ui iR

URTITH -1 BrEUNZERITN(Ry, Ry) » A4 5E

Izjl\—EXﬁl_ﬁjE43R ’ IilmlJ

AT B FEL .

fr e — NS 5 NACK U RIS 2 B A7 (E
ﬂ/l\zt m%? (RSN
LRI Ao BN PR BEAT

510 K E A R

) — AN 354
520 IR NG BX I By e BERE 1

T

—a

Ay

HAR AT LT

s 2H 15 7 15 e o R B R 18 5%

Y — g2l
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Trigger strategy: step 1

Stage 1: (R;, R,)

Stage 2: (R;, R,)

v

Stage t-1: (R;, R,)
Staget. (R;, L,)

Stage t+1: (L,, L,)
Stage t+2: (L., L,)

e {5 %€ player 1 K HUf A M.

e player 2 UNSRAERT B ¢ B Ml A S, b m] BASR
9 5 = A UAL 2 2

o UNRUMLET B ¢ Je LLJE 2k 82 S2AT fi k. Sl -4
i SR B — DU PS4, 4, 4, . (BT B ¢ 2
B B +-o0). FEIX L 3 MG B[ B ¢ AT LA7S 2]

A+45 1452 +48% +....=—2

1-0
o UIIRMMAENT B ¢ W ES [ fil SRl JIBAathhd
fii & AEAE. Player 1 S TEMT B ¢ o /K ik 3
L. Player 2 B LR M. AZ Ly. ArLA player 2 #52>
BRI FES 5, 1, 1, 1 ... (NFYEL ¢ B Betoo).
IR LA 7 T B 21 B B ¢ m] LATS 3|
o

5416 +102+10° +.....=5+——
1-0
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Trigger strategy: step 1 cont’d

Stage 1: (R;, R,)

Stage 2: (R;, R,)

v

Stage t-1: (R;, R,)

Staget. (R;, L,)

Stage t+1: (L,, L,)

Stage t+2: (L., L,)

|

25+5 & 0>
1-0 4

4

1-0

o Ik, s> i player 2 {i B fi 4 S & A
2 A ) 15 0 45 B A .

oﬁ%%ﬁﬂﬁzﬁﬂ%ﬂFLW%mwal

KBl /2 G0, player 2 A A s W 15 /2
fith A SRS

o XTFRAYT, U5 player 2 SKHUfih & TR B,
player 1 F{Jsse 0 5 B 52 il SRS

-@ﬂ@ﬁ%z}ﬁ&gsA%%m@ﬁ%
WS AEAE— N 216

Game theory-Chapter 2

120



Trigger strategy: step 2

Stage 1: (R;, R,)

Stage 2: (R;, R,)

v

Stage t-1: (R;, R,)

Staget: (R;, R,)

Stage t+1: (R;, R,)

Stage t+2: (R;, R,)

20 K BRI B e 15

ELIR ER EIRRE— T
ZEHARET DL 3 — AT 1Y

fiy.

iz —F: TR S g
— AT TR

IS fk
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Step 2 cont’d: subgame

(0, 5)

TO INFINITY
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(4, 4)

L,
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Trigger strategy: step 2 cont’d

RATEWZ (classes ) FIHZE:
AT T A B 4 R 2 (R, R,) 25 M+ 1# 3%
T 28 A H— MBS AR, R)Z IR0 T
ergiy

KPS IR, TEIR B R a2l

HES M — g, NS5 AR

Bl & TR

KPS R RORUL, TORR H AR RN A E

S H— N, S5 A KGEE (L,

T

(
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LETE N (p.72-p.74)
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FESEEIEE X (4%

L)

FIE

, AIRIING(T-1),
[#%, 2lthr By LB
BRI HZE, (IR E E HFREG(x,0)H

f

TN

t+ 1B BT

G(«,0), FIfEA
Bt BN 1IE A £ /DA [E 1)
%/ M+ B 46 ) - 1 3%

 fEATRE B HZRG(T)F, HEt+H1
&%#m N EZENGHHAT TR A B 2 g
Ft+H1 B E F 2 1
R BRI TR S

Y 15 T2 8 T
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