











e Microeconomics “...aims to model economic activity
as an interaction of individual economic agents
pursuing their private interests”

--M-W-G (1995)
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Game theory
strategic interaction
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A-B>~C B>,C~-,A C>~,A>~;B




. 1 (A,B)=2>(X,C)

— (A,B)=2(A,C) =C




. 1 (A,B)=2>(X,C)

— (A,C)>C; (B,C)>B
_ 1 B
-3 1 A
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e Microeconomics “...aims to model economic activity
as an Interaction of individual economic agents
pursuing their private interests”

--M-W-G (1995)

. Game theory
strategic interaction
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A Well-known Fable

100

99



A Well-known Fable
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A Well-known Fable
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Nobel Prize in Economics since 1969

e 1994
— John F. Nash Jr., John C. Harsanyi, Reinhard Selten

e 1996
— James A. Mirrlees, William Vickrey

2001
— George A. Akerlof, A. Michael Spence, Joseph E. Stiglitz

2005
— Robert J. Aumann, Thomas C. Schelling

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

22



23



B

Strategic Game or Game In Strategic Form

(Dominated Strategy)






= (d) (€)

- (S1, S)
* (c,c)
e (c,d), (d,c), (d,d)

— u,(c,c)=-1; u,(c,d)=-4; uyd,c)=0; uy(d,d)=-3;
— U,(c,c)=-1; u,(c,d)=0; u,(d,c)=-4; u,(d,d)=-3;
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1=1,2...,N

u(s) : S2R

1=1,2...,N



_1={1,2}

-S;, {c d}; S, {c d}; c. Quiet d:Fink
-S 5>=3, {(cc);(cd);(dc); (dd)}

— uy(c,c)=-1; uy(c,d)= -4; u,(d,c)= 0; u,(d,d)= -3;
— U,(c,c)=-1; u,(c,d)= 0; u,(d,c)=-4; u,(d,d)= -3;
— (d,c) Z, (c.c) Z, (d,d) Z, (c, d)
— (¢,d) Z, (c,c) Z, (d,d) =, (d, )



<:::::::::>; —» Suspect 2

“ ?\ Quiet (c) Fink (d)

Quiet (c) -1 | -1 4 | 0

Suspect 1
Fink (d) 0,-4 -3, -3

a”



Boxed Pig Game
2 10
— 1
— 4
— 3
Small pig
press wait
press (5, 1) (4, 4)
Big pig
wait (9, -1) (0, 0)



Player 1

Bach ,
Stravinsky.

1 Bach 2 Stravinsky

Player 2
Bach Stravinsky
Bach 2,1 0,0
Stravinsky 0,0 1, 2
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Hunter 1

stag

hare

Hunter 2
stag hare

(2, 2) (0, 1)

(1, 0) (1, 1)

32



Player 2
Head Tall
Head -1, 1 1,-1

Player 1

Tai 1,-1 1,1




100
Si, s, +s, <100
s, +s, >100,

—1={1,2}

_ s [0,100], i=1,2
— S$=(S4, S))

1=1,2

s, If s;+s, <100
— u(s)= :
0 if s;+s, >100



N
Qo

—1={1,2,....N}

—x [0,100], i=1,2...,N
— X=Xy, Xgr oK)

- Uu;(x) =100—|x, —2X /3
X, + X, + .ot X
n

X =




-C, S fF

* k= A(pi)kiaiiﬂ



1
— uy(d,c)=0 > uy(c,c)=-1;
— uy(d,d)=-3> u,(c,d)=-4;
2
— Uy(c,d)=0 > u,(c,c)=-1
— Uy,(d,d)=-3> u,(d,c)=-4, o
d, d Quiet (c) Fink (d)

Quiet (c) -1, -1 4.0
Suspect 1

Fink (d) 0, -4 3, -3




Dominant strategy

— S,,S,, ..,S,, u;,u,, ..

) M

—Vs.e S, seSs.
u:(s™, s.) > us;, s.)



T

(private value)



(Vickrey )
 SPA(c, 1)
- C
- r
— bi(v) e {No}U][r, o©) VvE€O,1]
— 0
V. -2 -C if b >z
u(d,, z;,c) =4 po)(v, —z)-c It b =2z
- if b <z,
— z=Max {b, }

— p(b;) |



)

1 c=0, r=0, b(v)=v
Z
— <V u(b=v)=v-z >u(b=v)
— 7>V u(b=v)=0 >u(b=v)
— 7=V u(b=v)=0 =u(b=v)
V-Z |- 0
o I
r o | V-2
Z Vv b

Jijun Xia, Spring 2009

p
W= V(5
v Z
o
____________________ o
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)

2 SPA(c=0, r>0)

b(v) ={

v Ifv>r
No 1If v<r

V-2

N O

— SPA(r>0, c=0)

Jijun Xia, Spring 2009

ON O
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SPA(c>0, r=0)

C+r

Vo
0

V

b(v)=v
<1

(Vo -1r) G(vg)-c=0

If v>v,(r,c)
It v<v,(r,c)



(
\

)

button auction

b(v) e{No}uU[r, o©) VvE€[0,1]
— c=0, r=0, b(v)=v
— WE=V(p) =W?
— E[wEF]= E[w?]



( \
L )
1 c=0, r=0, b(v)=v
4
—zZ<V u(b=v)=v-z >u(b=v)
—Z>V u(b=v)=0 >u(b=v)
— 7=V u(b=v)=0 =u(b=v)
WE= Vi,
V-Z | o
. r v Z
o
O : V-4 . o,
r z V. b

Jijun Xia, Spring 2009
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— Us(p,w)=4 > us(p, p)= 1,
— Ug(W,w)=0 > ug(w,p)=-1;

Press walit
Press
Small pig
prlass wait
(5.11) (4, 4)
(9’ _1) (01 O)
1f 46




2
— U,(L,B)=2 > u,(L, T)=1,
— U,(R,B)=1 > uy(R, T)=0;

L
Player 1

R 3, O




{5,.S,, ...,S,, u,u,, .,u} ,s. €S

! n |
i
s’
Vs.,e S, 3¢"
u(s;', s;) <u(s”:, s.)
Player 2

T M B
Player 1 L 0. 1 2., 3 1.




— 2 T
R
. 2
Player 2
T M
Player 1 . O 1 2, 1
= 3 O T— 0 O

ll’
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— T 2
— 2 T R
R
— 1 B 2
B
° “1 ‘2 b B J 1
- (|_’ |\/|) Player 2
T M
Player 1 L 04 1 2, 1 2
R S 1 O T——0 v, I
3!‘
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— . (press, walt)

Big pig

Small pig
plless wait
press (5] 1) (4, 4)
NP (O 1\ (0 NN
vVt \V] L) \V, Y)
1!’

2r
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(d, d)

1I’

Suspect 2
Quigt (c) Fink (d)
—RueHe———11 =t 40
Suspect 1
Fink (d) 0| -4 -3,-3
1r
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u; (x) =100 —|x, — 2X /3]

X 2/3 200/3

x; = 200/3, 100>x. > 200/3



{s.,S,, ..,S.,u,u, .,u} ,s’s"
11 %2 11 %2

LN | n ] LN | n i ) I
1

| s;', S,

u(s', s;))<uf(s", s;) foralls.eS..

u(s;', s;) <uf(s;”, s;) forsomes,e S,

Player 2

e S.

L
Player 1

R 3, 1 1, O o, 1







Player 2
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-1,-1

-1

Player 1



— no solution
Bach
Player 1 e
Stravinsky
stag
Hunter 1
hare

Player 2

Bach Stravinsky

2,1 0,0

0,0 1, 2
Hunter 2

stag hare

(2, 2) (0, 1)

(1, 0) (1, 1)

58



