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When The Cost of F2 Is Reduced

) JEG

player 2 1Y payoff 73 7l & u,(s,, s,) = 100—(s; +5,)

L uy ()5 5,) = [100_(51 +Sz)_10]52- 52 51* il s

M5 HUE ER

%k

10
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AR

player 1 f1 player 2 73 B4 s, 1 s, 271 o AREE player 1 K1

S
o
JE B

, 7THIZR player 1 Al

player 2 UG£ E RS - T s, =45-(s,/2), 5, =45—(s,/2).
NE /& player 1 fI player 2 25427 30 AT o GG HUEEE R
100—30x2 =40, players FY payoff &5 5 u,(30,30) =u,(30,30) = 900.

@ = player 2 HVAEFERRCRIE R BT 5 7T 0 AL —#HYE /EHY NE
s player 1 422 85/3=28.33 N\ T} ~ player 2 4=/ 100/3 =33.33 .\ FF -
1% player 1 #Y payoff & 1 (85/3, 100/3) = 802.77, player 2 f/J payoff

Byl (85/3,100/3) =1111.11. T aEEZZE] : H player 2 HYFRAS

T »

/N

Nt payoff EELUEFE S » 1M player 1 HY payoff EEDA{EEZ -
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Cournot Game under Incomplete Information (1/2)

& N F1 I F2 E 2L Oy A E] » BTPL F1ARVERE © 205% F2 04 E
AR By AN T 5 7T » TR NE IR 25 AT o W5 F2 iYAEE

st A/ DER T 0 HOEE F2 ERRIEA T o (IR LB E TR -
& = F2 R0 - I F1 8B RE - EERESE 85/3 0 i F2 BRlEE = F
45 — [ (85/3) /2 1= 185/6 » HPJEE F2 HIFEF] u,(85/3, 185/6) = 950.69 » =i
1,(30, 30) = 900. Tfij F1 HSEF] u,(85/3, 185/6) = 873.6 » (&~ u,(30, 30) = 900.

¢ Fl B85 P2 A EefElR A - SCRERES)  BEL F2 (IBGHEERY -
RN Ry F2 Haefiilizd 58 2028 B8 - AL F1 3528 F2 BUARERGA -

FE—{EFEEHEE - AR player § %5 FAESE (B FE&H] 1 5
F2 iy T ARG | ) R HAM players BT AERERY » AR S [ESBE R
type ° [ EfEE f5THE & incomplete information game (BN T2 ER)
5, Bayesian game (H[KEF/F) - AFEMHIT players [FiFHIAREAE &
sERHE ST | FFRH (S static Bayesian game | -




Cournot Game under Incomplete Information (2/2)

N F1 RAE F2 BYAEERA T - BRERZ/D5EE A RE - SR
EETEAIEEHVEER o Fr A M teRs IR e © #la -
F1 K178 © 405R F2 Byseffg s > HFg By A sy - pleAm LATE 10
[#RK S © (B2 > Fl Bf5 F2 5 rA[ge A2 ikESs - HERATIZNE 10 -
AT F1 $ F2 (VA ERCAERE - (BRIEHE & 7JReE 5 tHfRER 10 -
> EREE A EUTHHIFEEGER

[EE] 2] fikak F1885% ' F2 (VAEERA R » vJgeE S HlgER 10 0 if;
BAA R 5 AU Ry 60% » ARy 10 HIBEER K 40% , 5 [EIl - F2 HIZE

' F13H F2 ARSI 2 Bk - B4 B e ESRENERS
GER o aR LI F1H F2 REZEEL AT sEm AL B CHY payoff ?
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BB 3 5L ¢ argmax [ p ey ]

TEAE T MEZAT - RPISE/ EBERRTSE arg max.

W 4GE (ESEG AR B, 5%/ (x): A B 21 A EHE] B HenE -

& Y =argmax /(x) ={ ze 4 | HFTH x e 4, A £(2) 2 () |, Hep
arg J& argument (28 (U4EES - 1R ¥ = {x"} AE—ETE - B UEF
BUSLELTFTE - A x’ =argmax £(x). 3 FEBERRFRAE A EHIF -
AP T For Toptimal ;5 FET ¥ RAEEIG S (v) EEARLEEAT X (£,

B 50 f(x):R—[-1, 1], f(x)=cos(x), AEE f(x) BYEARAE Ry 1, HEE4E
TE x =27 x k BHEE » Hrf k e Z. FiLA arg max cos(x) =1{0, 27},

x€[0,27]

WO f(x):R>RE f(x)=3-(x+1)", BB (x) VB KER 3, H#E4E
1 x=—1 8y8%(E - FrDL —1= argrileaRx[3—(x+1)2}.

cos(x) RUELIE]

N TN N
_/_E _3_”\/_ﬁ 0 M_”27Z’5_”\
2 | 2 2 2

2 2
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L3 2T HEERATE L L 47 (1/3)

Tk

& F2 5 T EA A  BERAEAEERA S 10 BYENT - F2 FTRAE 5,(10)
INFERH S ARARERA Ry 5 BIENU » F2 FTHRAEE 5,(5) AFHAH - BA Fl
A EERCANEE (EE R 10) » RIS F1FTHEARE s, ATHRH

@ 575 F2 EAAMBECHAERERAE - BAEERAR 100F - 5(10) (EIEE &
5,(10) = argmax| 100— s —5,(10)— 10 |s,(10)

5, (10)
& S F2 EANIEE CHVEERA - BEERAR S 55) 1YHIEE K
s,(5) = argmax[lOO s, —5,(5)— 5}52 (5)

$,(5)

@ HERF1 REME F2 BVAEERK » ERRERERA R 10 VS 0.4, L
BARy 5 B F 0.6. HEF F1 EallE A LE C payoff BYHAE(E < 7RED s
B IEE Fy s = argmax 0.4] 100 —s;(10)—s, —10 |5, +0.6[ 100 —s5;(5) =5, —10 |,
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L3 =22 7R BRAL Y~ 17 (2/3)

Tk

@ 5,(10)= argmax[lOO s, —s,(10)— IO}Sz(IO)

5,(10)

= 5,(10) 5 1100— 5, —5,(10)—10 |5,(10) = 0 FYfiR

akz(l 0)
:ss;"(lo)=45—%1 ........................ (1)

®5.(5= argmax[lOO s, —5,(5)— 5:|S2(5)

$5(5)

= 5,(5) 5 [100—g; —4,(5)—5]4,(5) = 0 f1yfig

52(5)

*

:>s;‘(5)=47.5—%1 ........................ 2)

@ 5 =argmax0.4[100—s,(10)—s, —10 |5, +0.6[ 100— 5;(5) =5, — 10 s,

— 5 (10) A %{0.4[100—5‘(10) —5,~10]s,+0.6[100—5;(5)~ 5, =10 s, { = 0

S

(i :>Sl*:0.4{45—S;(210)}+0.6{45—S;;S)} ........ 3) o



5.(10) = 45 —S—zf ........................ (1)
AT T TR 5.(5)=47.5- %1 ........................ 2)
5= 0.4{45 - S;(IO)} + 0.6{45 - S;(S)} ........ (3)
\ 2 2

player 1 FYEESEE B s, =29
player 2 HY SRS B 5, (10) = 30.5, 5,(5) =33

[588] £F F1 F1 F2 VA ERAEE 10 AN T » F1 1 F2 WEREEEEE
30 - {BEIRAE F2 WA ERAT AIFEE S » QR F2 B4 ERALE F1 21K
(RAES) ReEAGHEZEE S (LEE33) - B2F F28VEE
AR 10 VST - B FLIEL R2 VA ERARGERE 5 RNItEE S
ﬁﬁ?h&ﬁ9&WWHmFE§ﬁMMﬁ AFERI(E F2 HYAE FEERCAR Ry

10 > yrIAIFHERE | &S ) BVESS - ReEE RGeS £ 30.5.

ﬁfﬂﬁé{




Strategy 1n a Static Bayesian Game (1/3)

& [l 255 EEAE S 2] SR L 25D [ player i £
g 5 50 ] T ED  EE T type (B FEHTERIETE) -

& FEGEEM ¢ B player 1 BYTREEEE B s, = 29, B i NEEEE
\ 30, 1f¢, =10 N .
By s = { he f; s tHLESR > i player I RNEEFRTER player 2 HY

° 2
type 1B 2K FH%L H A TRHEE ?
& 5 E(EHEI s EEAVRTHEE | player 1 K178 player 2 1Y type {H
—— (B35 2 S FFRE H A E FEIVEREYL -
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Strategy 1n a Static Bayesian Game (2/3)

& [E 5 25 SRS 2] A E 2 T » & player i 19
% s, = B TAT ) S type [ FFRTERIRATE -
B4 © AR 1 > RS AR » & ¢ %57 player 7
IR » TP player 2 HYSEES B s, — {3 02 it =10

33, 1ft,=5
& (R EBEIE  MEP player | 4T player 2 9 type {8 » {6 player 2
FEEFAIIE [ Y type {8 « 415 player 2 I [ CUHBA RS 5 + By fal b
player 2 RIS R (R =33, 9bF - T2 T ERA =10 85
FEE =305 ERA=50F F=E =33, ?
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Strategy 1n a Static Bayesian Game (3/3)

ol fH— > FERCAR s 5 AV T > player 2 PN FESRES s, (5) BUAAE

HIARHY 2 FERS player 2 HYE & By 5, (5) = arg max [100 — 5, —5,(5)— 5]52(5).

$5(5)

1B EREEOR Y 5,(5), HE

SSCHIE s, BYE o B s AR 2

s, =argmax 0.4| 100—s,(10) — s, =10 |5, + 0.6[ 100 - 53(5) =5, = 10 | ;.

B RERENE player 2 FYRCA Ky 5 0 (HZKH s, HYME > HVHKIE
TERCA By 10 BRI 5,(10). FTRATEAFRE HIRERS 4 » &H(E player i
HYORES s, BV EIES—E A BERY type (H.Z NATELREUEYITE)

-

Rt 0 R T HIR AR REH A

A RE HREFIVEE - MRS s, o

player i Byl + JRR[ s, 24l player i FE25HE type Z T AT & ERENHITE) -
MM FTFIE 5,(¢,) F2RAE player i /Y type (BB ¢, AYEN N - player i
Frer SRELETTE) - 412 player i A5 —7 type ¢, ALEE s, = 5,(2).
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When the Cost of F1 Is Also Uncertain

[Euf] 3] B ATE F2 EARHRA TN A ER I > F1 WEIZIEmAEE I
AEFERNT - F2 Bt E 15 > 05 F1 A 50% N EE AR e O I By
5 (HAERAYER B 10 USRI A 50% - 55— J51H > 82 F1 R F2 Ay
PRREVR oA [E - HAEEASCHI RS FED S H F3 A =Rt o Rt Fl
1 F2 #Ra8 Fy « W H CHEA A ER T » HVEE IR T se A iy
AER 2 0 35 EH AR SE EHEEYAE ERT - A TR fTsE
WAL S EARIARES - NREFEEIR F1 M1 F2 ZEARE type AU -

A IS F1ORD F2 AR 2 = TR Bl 2

player 2 iy type (F2A)
R 10 5
player 1 iy 10 0.3 0.2 0.5
type (5A) 5 0.1 0.4 0.5
0.4 0.6 -




Definition of a Static Bayesian Game (1/3)

BIAN—(EEHA T2 EIGHIEESS (incomplete information normal
form game > B fy static Bayesian game F#FE H K E S )  FKMH

5% Gy = (N AT} {4 }.8.{u}) o0 T G, A THIFAEZES -

1. N ={1,2,...,n} By player set » F/RHFTH players FTiMIES -
2. T, Fy player i Y type set » 7 player i fiiF ' A[gE 5 HY type {H
FITSRCHNEE S A » e 3 #HBR - player HY type Sy <UH I AE
B > FRASAE T =T, = {5, 10}, AL
3. A Fyplayer i #Y action set » Fr~H] player i FTRESER BV TENATRE R
EES o a0 - 1EE] 3 425 » player i /Y action set £ (0,100], JRE[IFTA
RIREMVEE BTV S < 15 - T i player i #Y type {E 510
fiirf action set #—F% ¢ FHIEA player &S n] DURER ' player i FrEES
FXHUAY action set (32 /& common knowledge) | 154 player i HY type {E °




Definition of a Static Bayesian Game (2/3)

4. ¢:T x...xT —[0,1] Fy type distribution ; ZRIFMHETR 4(,,....t,) TR
"player 1 Y type Fy t, €T, H "player2 By type s t, T, ... H "playern /Y
type iy t, €T, | BYBEE 5 EIA ’Z(q,..., er Plhs s 1) =1 R R E3
BN LR 6(10,10)=0.3, ¢(10,5)=0.2. % ¢,(1,) ¥ player i [ type 5 ¢,
HIREE » Al ¢.(2,) = Zt_[eT_[ d(t.,t,). CUNZR AP > player 1 HY type /&y 10 HYfEER
4,(10) = $(10,10) + $(10,5) = 0.5, player 2 [/ type £ 10 (I 4,(10) = #(10,10)
+§(5,10)=03+0.1= 0.4 35 © 4 (10)x(10)=0.5%x0.4=0.2 % $(10,10) = 0.3.
JEEIR 0 player 1 /Y type {EA player 2 /Y type {H 2 fEIA GAHMBIL -

Bl - AR AR A F3 AEES 0 EEE FI M F2 2%
AR AE EE AR F3 TAHR

player 2 1Y type (5{4)
fR 10 5
player 1 Y 10 0.3 0.2
type (2
ype (&) | 5 0.1 0.4 o




Definition of a Static Bayesian Game (3/3)

S5.u;: (T, x A )x(T, x4,)x..x(T, x 4,) > R Fj player i ] payoff (utility)
function. u, JE{EREFRI © FECRIEEE player k HY type ¢, € T, JeHERHL
118N a, € A, 2 > player i FITRESERSHY payoff 5 u, ((¢,,a)),....(t,,a,)).

LA #of] 3 A5 - (Eall player 1 HY type ¢, /& 10 > FE&E a; /% 30 (I EAfE
FEE) ;B player 2 HY type t, %y 50 FE=E a, &y 35 (IFREES).
ILEF player 1 F1 player 2 HY payoff 477l Fy

(4@ (t,a,)) = 1, ((10,30),(5,35)) = [100 - 30— 35-10]30 = 750,

u, ((1,a)),(t,,a,)) = u,((10,30),(5,35)) = [100 ~30 - 35~ 5]35 = 1050.
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Playing Model of a Static Bayesian Game

pFRE H IREFHY 1967 F-H John Harsanyi (U5 7 £8)
Hioheth - HIE(FBEE R AT
1. ={[E player i #F H CHY type set T, Kz action
set A,. FiTA players #VHIE T, B 4. (5% © Nam
player i HY type {E 5sfo] » A4, #RFHE])
2. FTH players ¥} type distribution ¢ #P5E 2 HIE
3. 5 player ## ({7;},{14,-},%{%,-}) A H O
BRSNS 5, T, > 4, (3% : HLEFHE player 8
HEE L HA players AR {F RS )
John Harsanyi (1920-2000) 4 Naeyre (_E7F) ¥ type distribution ¢ 5]k
AR T EE - &ZEFL . . .
SE57 - 1994 £E7] John Nash player i 1Y type {H ¢,; 72{[ ¢, {65 XA playeri HZ
—REIE(SEE H B R A HIzH > BIHY players EIERSHRT > HAEFHA] -

5. Fir’A players [E|iFHHH - FHoo player i SREUTE]

- /

s,(2,), A JE1S payoff u, (s,(2), s,(%,), ..., 5,(2,)).




Expected Payoff of a Player under a Type (1/2)

player 2 #J type (5k4%)
e 10 5
player 1 /Y 10 0.3 0.2 0.5
type (A 5 0.1 0.4 0.5
0.4 0.6

& E[OEERE [#13] - dEEERES © F1 A F2 RS0V AR R ln Z A1

F1 F1F2 #3008 ' F1 s HUH RAinuiE2 Ky 0.5 » F2 bg R floryties

R 0.6 o HEFSHIER - F1 A1 F2 #58Riiok | F1 BYBCA By 10 H F2 HYRRA

By 10 UMER 03, T F1 AYRAS Ry 5 H F2 FYRAS By 10 FURER A5 0.1 | o

SR EERATR o

¢ T F1 M F2 #fERA#TT 2 1% » A5 F1 AYECARZ8F 10 (F1 RE5REE

2 HPEAE T F1 AR 10 ) BYFTIR © > F2 HURCAR By 10 BURER (JFE -
HE R ) B Pr(F2 BYRLA B 10 | F1 BYELAS By 10) = 0.3/0.5 = 0.6.




Expected Payoff of a Player under a Type (2/2)

player 2 Hy type (F%45)
i 22 10 5
player 1 ffJ 10 0.3 0.2 0.5
type (FA) 5 0.1 0.4 0.5
0.4 0.6

& HEL  EEFEEMA RN 1% o FEREHEEERGET -
B E F1 AR R 10 - F1FTEARE 5, (10) AFF & F1 iY4EE
AR By 50 FLETEAE s, (5) AT - & F2 VA ERRA R 10 F2 THE

A FE 5,(10) AT 5 & F2 VAERERA R 50 F2 fTHAE 5,(5) AT -

€ F1ENFRECHIBA « FERAS R 10 BFN | » Fl fEZE0E

* Ry * 0-3 %
s, (10) BE B s, (10) = arg (1?36?(5300]{% X [100 —5,(10)—5,(10) — 10] xs,(10)

+%x[loo—s§(5)—sl(lo)—lo]xsl(m)}=BR1(s§ |1, =10). 20/41



@ s (10)=arg max {(O.3/O.5)><[100—S;(10)—Sl(IO)—IO]xsl(lO)

5,(10)€(0,100)
+(0.2/0.5)x[100-5;(5) —5,(10) ~ 10 | x5, (10)} = BR (s, |t, = 10).

= 5 (10) =45 —%[0.6 x5, (10) +0.4%55(5) | covvccrinee (1)

@5 (5= argSI(Sr)lg(e(lfl(oo){(O.l/O.S) x[100-5,(10)—5,(5) = 5 | x5,(5)
+(0.4/0.5)x[ 100 5,(5)  5,(5) —5]xs1(5)} = BR (s, |#, =5).

= 5 (5)=47.5 —%[0.2 x5, (10)+0.8%5,(5) | wovvvcrivvee (2)

@ s (10)=arg max {(0.3/0.4)x[1oo—s2(10)—sf(lo)—m]xsz(m)

5,(10)e(0,100)

+(0.1/o.4)x[1oo—s2(10)—sf(S)—lo]xsl(m)} = BR,(s |, =10).

= 5,(10) = 45 —%[0.75 x5 (10) +0.25%5/(5) | ccocccerer (3)

® 5.5 =arg Sz(gggﬁoo){(O.Z/Oﬁ) X [100 ~5,(5)—s,(10)— 5] x.5,(5)

+(0.4/0.6)x[ 100 —5,(5) -5, (5) =5 | xs, (5)} = BR,(s. |t, =5).

:S;(S)=47.5—%[(1/3)><S1*(10)+(2/3)><S1*(5)} ........... (4)

Qi
s, (10) = 29.62
s, (5)=31.72

52(10) = 29.93
52(5)=31.99
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Action Set 2 § B ¥% [ : * Best Response %-BNE

& (5% player i 04 type (B 5 ¢, 7ELE—H0YTE T > BEZR player i AHIE

6% players Y types (B Eyf] » {HEEHEELH E8% players (Y types £ ¢,
IREEESR R ¢ (1, |1, ) inpliS playeri BEE 5,(1,) € A, FiBEIEEHY

payoff BRIFHASEE K u, (s,(1), 5. Z Gt )xu (5,0), 5,(1)

€ [BNE €& 1] - & (Sf - n) p=1 Bayesmn Nash Equilibrium (f5& % BNE),
FRrsEr 55— player i HYS—1{& type {8 ., FMEH 5. (t.) = BR. (S:- ‘ti) =

arg max {u ( @), 55)} b (s,(6), 57, ) = Z é(r_i\ri)xu,-(sxn), sT(L)

& FlIFH _LaitE Sk BNE R AL (173 FZ %ﬁ) # N EHE player i HY

action set 4, RyEREFNIIEIT - N AR TS o d;( (it)’) ) =0 12K

s, ()= BR,(s,|t,). 40548 player i ] action set 4, #TEII T Z{HEA R -
Pl A SRR RV 77A AT DK H BNE » 227N B2 7 ByEafsl -




player 2
t,= /NHZEA
R p | m (Rs830) | fGRID)
MAEE® | -2-2 | -5-3
F (52 _3,-5 -6, -6 player 2
(503E) t,= /NIH[EIEE

B 1-p | m (RER5D) | fGRED)
player 1 | M (RFE23E) -2, -2 -5, -1
6=/ | FGR) | -L-S | 4.4

F o

4] TN DTN REERRRA S > MFRIATIEE TG = A

dmky

[
R 2Rl s - sSRBEIEE > — AHHH - S5 AEZL - gy —{E A
Hf— AR "IN 5 55— A2k > NAERE - EHR R ' player2 o
15— N PmEE R o IR N player 2 2R LI IR /2R AT RHY
NAEEES + AR/ NHAA player 2 &2 [F 5 - MMIRHEERAZRATRIVINIEE ) -
ELR0 player 2 By/NHZR A (VINEE) BURER By p » BCKIEL— HIKZEEEHY BNE -




BNE -/ @ 5L f= fatypele & T PSNE

player 2
t,=/NHZ A
R p | m (Rs038) | fGRIR)
player 1 | M (‘RE33E) =2, =2 -5, -3
t,=/NEH F (£258B) -3, -5 -6, -6 flayergf
’ a t,= /NH[E S
R 1-p | m CREE5B) | f(GRER)
player 1 | M (F&EE3E) =2, -2 -5, -1
t, = /NBH F (EX58) -1, -5 -4, -4

©® 7RAYNE Fy (M, m), 1550 NE Fy (F, f). Player 2 HIZEH CHY type
t K138 player 1 Z/NIH o & player 2 Fy/NIHZR ABS - player 2 €755 m;

& player 2 fy/NIH[E|ZEIR} - player 2 &5EEE f

@ /NHEEFE M Y payoff By pxu=“(M, m)+(1— p)xu"5(M, f)= px(-2)+
(1- p)x(=5) =3p—5, BEE F 1] payoff 3 pxu " (F, m)+(1— p)xu/ "™ (F, f)
=px(3)+(-p)x(-4)=p—-4. 5 3p-5= p—4, /NJERE M, GRIEERE F.




& KB fatypele & T PSNE | A F 4

player 2
t,=/NHZK A
W= p | m (£330 | S
player 1 | M (F323E) —Ddy =7 -5, -3 player 2
t=/NEH | FEI5m -3, -5 -6, -6 t,=/NAFSE
R 1-p | m (F3R88) | fGRER)
player 1 | M (F823E) -2, -2 -5, -1
t, = /\BH F G58) -1, -5 -4, -4

Ay BNE SKOABEZRIEME » {Hez V77 A S B | 5 type 4HE 2 THY

payoff JE[H{E /45— PSNE | HYIFN - WIRAHE type dHi5Z NHY payoft A [d
A2 AE PSNE (2 FRAVIFI) ~ 2¢&729 PSNE (G MEAYIFN) » 518 BNE
FSRIEEISN -

e player 2 e player 2
1/3 =1 2/3 =2
L R L R
player1 | 7 | 3,1 | 0,0 player1 | T | 3,0 | 0,1
L= B | 0,013 L= B |03 |10




Step 1 : F 4% % Player 77 Pure Strategy Set

PR player 2 o2 player 2
1/3 t,=1 2/3 t,=2
L R L R
player1 | T | 3,1 | 0,0 player1 | T | 3,0 | 0,1
t=1 B | 0,0 |13 t,=1 B | 0,3]1,0

@ [0 5] L =5RF7R o player 2 BY type 5 f# - 5K IELEEFHY BNE -
& H°K BNE » IR E L Eif incomplete-info. normal form game Y

complete-info. normal form game > [K & H @R complete-info. normal

form game o FHERY complete-info. normal form game » F V850 H &
FirAa Al BERY 4l SRS P A S 5
& MRS s, = LR = L[t, = 1]+ R[t, = 2] R | player 2 FYSHISREE R

player FY pure strategy set (47

405K type {E 5 1 BLERAE L, 205K type {E/5 2 BLERF
AY4SRIgEE B {LL, LR, RL, RR}, [fij player 1 {Y4HSRESEE R (T, B).

TRHEEE

7B - player 1 AYSREEA AT DUE 5, =

1227~ player 1 H17E player 2 HY type 1B °

TB=TI[t, =1]+ B[t, =2], K 5
EENHRERNES - 26/41

1 R, . H/EE player 2




Pure Strategy versus Behavioral Strategy

R player 2 PR player 2
1/3 t,=1 2/3 t,=2
L R L R
player1 | T | 3,1 | 0,0 player1 | T | 3,0 | 0,1
t=1 B | 0,0 |13 t,=1 B | 0,3]1,0

@® (E5% player i 7Y action set 4, = {a,,...,a,,}. = s,(t,) T~ player i {Y

type B8 ¢, BYIEL T FHEREAYS

o - (R

s ¢ HE B > s, (2,)

By A PIEDCE o BB s,(1) € 4, HREFAMER ¢ player i ££A

WSS o 5] 15, =T, s,(t,=1)=L, s,(t, =2) = R.

@ 5 player i (IR By 5,(1,) = 0,(a)[a ] +--+ 0,(a,)a, ], o o,(a,)>0
TONTE a, WUERFHAYREES > B4 - s, =3/4[T]+1/4[B], s,(t, =1) =
4/5[L1+1/5[R], s,(t, = 2) =1/4[L]+3/4[R]. FREEF (58 © player i £RFH
17T R5REE (EE - K98 type HIMENESER) - AZHFE ' g

players B3¢ FH 40

S BIEDL  ARATT AT

ESHYTEH > AR T



Step 2 : F )& 1§ Strategy ProfileiPayoff Profile

PR player 2 2R player 2
1/3 t,=1 2/3 t,=2
L R L R
player1 | T | 3,1 | 0,0 player 1 T | 3,001
=1 B | 0,013 t,=1 B |0,3]|1,0

A=

@ 457E players HY strategy profile s = (s,,s_,), AP player i ATEEIESHY
payoff HFE(E B u,(s;, s.) = D, D Pt 1) xu,(s,(1), s_,(¢,)).

i€l ; t,€T;

[Z200]] < G, F=or player 2 |#Y type & k Y normal-form game ° HPJEE /=33

B G, 5RE G,. % u"(T,L) FR1E G, T player 1 1 T, player 2 £/
L B > player | FiTEESEISHY payoff - {R&% s, =T, s, = LR, Rl u (T, LR) =
#(t =1Lt =) xul (T, L)+ g1, = 1,1, = 2) xul (T, R) = (1/3)x 3+ (2/3) x 0 =1.
u, (T, LR) = ¢(t, = 1,t, =) xu; (T, L) + §(¢t, = L,t, = 2) xu5 (T, R)

— (1/3)x1+(2/3)x1=1. 28/41



Step 3 : * [ = F AR IBNE

[BNE £ 2 : EhEEH 4, VTR EBRARIVIER] & s
BNE - 3R/REf player i AT FIAEHY

ANy

(Sf,...,SZ) p=

S s, BATEE u, (S : S:-) >u, (Sl-, S:-),
Hepou(s), 87)= D D dltnt ) xu (s (1), 87,(),

t_,el_; t;el;
player 2
LL LR RL RR
player 1 T 3,1/3 1,1 2,0 0,2/3
B 0,2 2/3,0 1/3,3 1,1

HAE - FeffTnTRrEa 5 HUFERE H IREE/S (incomplete-info. normal form game)
B complete-info. normal form game » ¥ _FFEFT/R o £ FFEH > player 2
Ky player 2 HY type {H 7= E4i RIS HEEE T -

E40LHF A type H

Za

Pt g B2 5 ' HIREEEME | RIBSGE - M Bz E]
T =BR,(LR), LR =BR,(T). FtLL (T, LR) /% BNE ° JRE[] BNE /& ' player 1

PKAH T T player 2 £ type {5 1 ik A L, type {E R 2 BFERA R



FH—{EFERL FE AR
B > AEEATEERE
i B2 e LA YR

aA A AHEEH
SRR LR A

2
L 0GR EYREY
Eﬁ%@%é’r&'\ ?

e A F’s% ' PERIERS (battle of the sexes) | HYRFREHINEEST -
1= (R AR A T (P EL -

[%_‘K /E7Famun ] u/Jﬂ] uﬁ%ﬁﬂﬁiaﬁﬁﬁ%ﬁ@ﬁﬁ %Ti‘jﬂ]
HRLEL - EETTREAT R » {ERE i O S [ SRHEHIE JTHY SN -

30/41



2 RS R F R (2/2)

o EA SRS ¢ @’i YFERE > REREETT
PEBREG B %%@j B 9 %%%é ?

2
SR  RBEEE
RAHE ? RN ?

(55 [ P/ Be L e i B SRR — R B 2 1% - BT RSN ~
E—EAE R - TW*B& TFFA KB 2 8 7 RO AR
EPE T FEEREE (baseball park) | ¢ [ 3%4%EE (concert hall) | Hri—({E4

B (3E © SETEMBEE b ARSI TR A - BRBELEE
BREERSS » A LRCEICS S8 - ST TR AT R ] 2




Payoff Matrix (1/2)

R HER 0.3 player 2 TE#
Bk (b) | Z4EEE (c)
player 1 | K&EkiE (B) 2, 1 0,0
IS | e2EE (C) 0,0 1, 2

[Case 1 : B vs 1E4R] BERTS A LU BNRIBERY, » 2L LI E AR B 48
B (BT E AR SRR o WIREETEEREA BRI HIRS - IRy
payoff #5/& 0

HAMR 0.1 player 2 2L
#ERE; (b) | E4EEE (c)
player 1 | #EEkiE (B) 0,1 2,0
HIE | 2zezEE (C) 1,0 0, 2

[Case 2 * RIlI5E vs ZLHE | (ISR EE T BERIAH FIRVE erith®h - SSATEEREZE -
FrAMEY payoff /& 0 o WNSREE T EEER AN —BRaVAy e Ry » ZARAE
ILHE 47y payoff /& 0 - 32/41



Payoff Matrix (2/2)

R HER 0.3 player 2 TF#
Ik (b) | Z4EEE (c)
player 1 | Bk (B) 2,0 0, 2
fEE | ueEE (C) 0, 1 1,0

[Case 3 * JETE vs IE4R] AIREE B[RRI IR - 2CATREDREER -
Pt AAEY payoff /& 0 - dISREE BRI A —iRAVAT e thEL - BAERKE
FERFALAY payoff /& O

MR 0.3 player 2 ZL.5E
Bk (b) | Z4EEE (c)
player 1 | #BkiE (B) 0,0 2,2
fEE | ueEE (C) 1,1 0,0

[Case 4 : JU52 vs ZLpE] WIREETEFMHERVE S RS - 7 AR 52
IS EE T HY payoff B /% 0 - 33/41



Step 1: & !

L5

s 1E R 72 R iE 52 2
0.3 b c 0.1 b c 0.3 b c 0.3 b c
Effl B |2,1(0,0 Bl B [{0,1]2,0 2l B |2,0(0,2 AEl B [0,0]2, 2

Cc (0,0(1,2 c [1,0]0,2 c|01[1,0 c 11,1]0,0
‘ player 2 K%
bb bc cb cc
BB 1.2,0.4 2,09 0,0.7 0.8,1.2
player 1 BC 09,1 0.8, 0.6 0.6,0.4 050
L CB 0.7,0 1.2,0.8 04,12 0.9, 2
CC 0.4,0.6 0,0.5 1,0.9 0.6, 0.8
B IHRTSE s, = CB = C[RlI + B[A] =7R player 1 FYSRIE & | ISR ZEIE

FLEE TR AR (O); WMAEREE - E‘/ﬁf@%‘#ﬂﬁ% (B), . [FH > BFffTHFT7

s, =bec Fow s, = BlIE]+ [ % w"' (C.b0) FoRAEHZEES k {E normal-
form game #EPH strategy profile 2% (C b) B > player 1 1 payoff  HLJEF u, (CB,bc)
= G(EM.IE)u (C.b) + (M2 )™ (Coc) + S, IE)u”™ (B,b) + $(HE )™ (B,c)
=03x0+0.1x0+03%x2+03x2=0.6+0.6=1.2. Hg&EW » HITHZE -




Step 2: * F &% 35 1'BNE

player 2 TRHE
bb bc cb cc
BB 1.2,04 2,09 0,0.7 0.8,1.2
player 1 BC 0.9, 1 0.8,0.6 0.6,0.4 0.5,0
it CB 0.7,0 1.2,0.8 04,1.2 0.9, 2
CcC 0.4, 0.6 0,0.5 1, 0.9 0.6,0.8
BERFFAM A H REFEESRAEGUE - ERERA T EF2 , iEUAACK

BNE - BNE #4115 7 G AH PR R -5k E& Y best response o Feff Tz £
It—%#/5A —E BNE @ H—({E BNE 5 (CB, cc) » BRI * BAEEREITE
AR OB © 5 HHEEE - RIS o A A im Ry IRk B RE -

B 9EEE o S55—(# BNE £ (CC, cb) > =Rl * NamFBE A HENEEHEE -
%‘ﬁ?ﬁ%z—%ﬁﬁ 02445 Ry IRk EU?@:E SERE 5 25 Ry ihE 0 RIESE
HRERES =HE2(E NE B - W5 | A players HY payoff 4815 A | HY
A—1[E NE Hijﬁb &8 o FrLUEBIE > (CB, cc) 72 1{E BNE EhErlgess s -

g

p

7

i

H’\




Virtual Reality Game

player 1 AfES% T 5K B,
player 2 HfEfZ L 5L R

BEREUCECES | player 2

M | 6

WEEFET | player2

3/4 L R

player1 | T |1,-1|-1,1 player1 | T | 5,5 | 0,3

t1= B _191 19 _1 t1= B 3,0 3,3

£ R
FE—(EER | EBRER ) BE ¢ R player 2 Y type {EEIRIEDTEIEILE
FRHVGERME + 525 > type [H 1> A= EEIEE - type (H A 2 » ek
type {[E5y 1 FYIERIE 3/4 > type {H 5y 2 BYREERTE 1/4 » {EGx player 2 Bl F[$5
pLAET - SEWERTILICER (A3%) ¢ =225 » player 2 5L AT TR
SBURBEER (G%) ° &k players SEEHIET5CE R > Il H. player 1 HAE
Bt TB B > player 2 HfESE L B( R - 5% player | HAEIEE ~ FEAREE -
AHESEETMEER - RAEE RIS RAHER R 3/4 - KIELFFHY BNE




An Example Where Pure BNE Do Not Exist

G WiRE=3= player 2 BEES player 2
HER 6=1 s 6=2
3/4 L R 1/4 L R

player 1 T 1,-1 | -1,1 player 1 T 5,5 0,3

t=1 B | -1,1]1,-1 t,=1 B | 3,0 | 3,3

player 2
HXRERAEME | LL LR RL RR
player 1 T 2,1/2 3/4,0 1/2,2 -3/4, 3/2
B 0,3/4 0,32 |3/2,-3/4| 3/2,0

R ERER ) BERENVHKEREME - #2485 —HKES
¥EPE) 2 PSNE - 2 nE B EREE A fi%RIgH) BNE » (B ?
fRIE Nash (FFEEH - h— H K EEEEA MSNE -

37/41



Strategy - Mixed versus Behavioral

player 2
LL LR RL RR
player 1 T 2,1/2 3/4,0 1/2,2 -3/4, 3/2
B 0,3/4 0,3/2 3/2,-3/4 | 3/2,0

@ KEETE CEEENR) > B >kH =AY MSNE £ player 1 $RHE S
S o, = 1/2[T]+1/2[B] player 2 £ F & ENS o, =3/4[LR]+1/4[RR].
& EERIE o, =3/4[LR]+1/4[RR] HHETS player 2 %23 HI¥ 75 » AHIE
HCHY type [HZ R > BEochEtéE f —EE % rel0,1]. A5 0<r<3/4,
ARIEEE player 2 HY type {E &y 1 BFERFE L; & type {H .5 2 IFERH R. W13%
3/4<r<]1, AFEAG player 2 HY type [HRsf0] » —FEERH R. = SRS
RIS ECE N FE TRV ERE - FefEEEdEH BT A5RIS » g -
FHH5ER S 0 HIE type [H 212 > A HHE type (AR E SR HEE S
G > B ;s (¢, =1)=3/4[L]+1/4[R], Sz(l‘ =2) =[R]. E T
LS H R4 94 PSNE BYRSEE - Wi E = EAR R -

\7 >r

\‘rl‘r




Mixed versus Behavioral : Illustrations

player 1

0<r<o0.5

BT
EAAEEECEERS , -
RO 2 R R
BERERES 2 \
05<r<1 R B
player 2 wEIS | Ammsmowme | SR TS
— 2 G TR R FHSEL SR YALL] +YAIR]
' B
2 ‘ st . | | JERESEREH PSNE.
GRS gmpigs || SYUREER BEIE R (R,
Py | e
/ "l ommeL
SRR R
1T RSRISTIR &350 » & ‘ p—
player 2 SRERES(HAY - oL PR gy | EEER
,i'E'r:El] : ;FE'F% player 2 :Bfé}zﬁ 0 075 1 /I:? o
L RN N u—— R e [
TG54 payoff IS (B ML 1% R
—1% o {H > T IERRA =~
FRATEERNT iR 1% R

REE




p AR (102)

1. e H pnfe —(EReE F1AD F2 fR42 800/ » Bax F1FTHRAE s, 71
F2 fTRARZE s, Nt > Hdt s fll s, BRI B R - I H5TAMG > Bk 0 =
s;+ s, AFEEHE %2 FUHIVEEAERE LT P(Q) =max{100 - Q, 0}.
EFERHETH > Bl F1 A2 E — AT TRV REZ 10 - WHJBE S
PAS Ry 10 BUBER Ry 60% > Bl Ry S HUBER Ry 40% o F2 AL — N FHHYEA
AlgERE 10 - WAJEER 5 5 BAS Ry 10 HUBEREy 40% » BAS Ry S BURERR
60% - NEREAHDUR F1 Ml F2 Z[E7EE type FYRER - SKIILFEEHY BNE -

player 2 /Y type (5(45)
feR 10 5
player 1 £y 10 0.15 0.45 0.6
type (54) 5 0.25 0.15 0.4
0.4 0.6

SHEZE 5/(10)=29.103, 5,(5) =32.18, 5,(10) = 29.49, 5,(5)=32.565 .



p 2R (202)

22 IE fes 2 fes 1E fReR %
Bl B 1 2,11]0,0 Bl B 10,11]2,0 At B |2,0]0,2 AEl B {0,022
C (0,0(1,2 C (1,01]0,2 c (0,1]1,0 c (1,1]0,0

2. —H—USINESHRAHFETH - WIS 2 ITRVFI MEAE 7Y
NI - Bt BE T R R — 2y - W BT PUERRFTR - A RETE E
LA Ty IEIRAIIER Sy 0.4 > T5AE BB H 2R Ry BERYRER Ry 0.2
B RN H A R IESRAVIER R 0.3 - FBAE Ry H 20 Ry mERY
PR Ry 0.1 o 13 ML —AHHRET H 2K = NS B > (E A
AL K (B) ) B SERE (C) L » slOKIL—MH¥IZEBHY BNE -

N 2FE R R 3435 H e
41/41



