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OUTLINE

1. Introduction (motivation, review)

2. Main Contributions

FORMULATING the NEW GAME THEORY for
Empirical Evidence. (Base: Kikkawa (2009) )

3. Example
GIVING some typical example(Financial Market)

4. Summary and Future works /
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1. INTRODUCTION




Motivation (Zh#)

Contributions
Phenomeng ‘ Phenomen

. . 2
1. Modeling, 2. Compare 1.Data, 2.Modeling

* To describe the complex social phenomena.
1. “Gap (real phenomena and model)”

_|_
2. “Data” (technological advances)

= Formulate new game theory with micro-
econometrics’s method(experimentally). /



WHAT IS THE “GAME” ?

(Non-cooperative Game)
There are two interacting players (Player 1, Player 2).

If player 1 chooses strategy 1 and player 2 chooses
strategy 1, player 1‘s payoff is a, player 2’s payoff b.

In this situation, which strategy does each player
choose ?

(The game is played only once.)

—>This game’s solution is Nash Equilibrium.

plaver2
S1 S2

S1 a.b 0,0 Nash equilibrium
Playert depends on the \
S2 0,0 c,d signs: a,b,c,d.




2. STATISTICAL GAME THEORY
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DEF. Best Response, Nash eq.

DEF. : A best response of the player i’s strategy q.€Q;

for another n-1 players’ strategy sets g_=(q,...,q;.
1/qi+1/-"/qn) iS

Fi(qi’Q—i):maXFi(ri’q—i)

[ €Q
The whole best response for player i is B,(q_;) for strategy

set qg..

DEF. A Nash equilibrium of a strategic game n-person
game G* is a profile EREINEENM] with the property
that for every player i=(1,...,n) we have the best
response for another player’s strategy set g* .. \/,



Kikkawa (2009)

 Many players play the game simultaneously.

e Kikkawa (2009) formulates this situation with
statistical mechanics (#t:t H=).

Prop. We obtain the probability distribution of actions,
{S;}, i=1,...,N, and the player’s payoff from the outcome

s f,

P({S})=Z" exp(y f),
{S;}:a player i’s action, y: non-negative constant, f: the
player’s payoff from outcome {S.}, Z: normalization
parameter.

e Kikkawa (2009) is similar to Quantal Response
Equilibrium. (Mckelvey and Palfrey (1995, 1996) )\
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Multinominal Logit Model

From Kikkawa (2009), we can know the probability
of choosing the strategy for each player.

_|_

Data (the probability of choosing the strategy for
each player)

Regression analysis([Bl)& 73 #T)
Y=a+yf+u, u:logisticdistribution.

We can estimate optimal parameters in this model

with Least Squares Method (5x/IV\23E %) \/
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3. EXAMPLE




EXAMPLE

(Offer(sell)) Price  (Bid (buy))

492 9840 @ --—--
s om0
aa 9s0
50 o0
e s —
e om0 197
om0 e
''''''''''''''''''' 0770 640
e e
"""""""""""""""" o0 s

: The Order Book

This order book is on Nikkei
Future Market(9:03, 51,
November, 2009. MOVIE

(avi) )

The center column gives
the prices, the second
column from the left
shows the volume of
individual offers (sell).
The right hand side of
the table represents the
bid side (buy).

\
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How to derive the Nash equilibirum

Step 1) Logit Model (Derive the probability of
choosing the strategy and transform this into log
function.)

Step 2) Regression analysis.
Step 3) Derive the Demand and Supply function.

Y=583.93-146.27X, Y=-237.14+59.57X

Step 4) In equilibrium, we know that the quantity
demanded is equal to the quantity supplied.

Step 5) Derive the Nash equilibrium.
\V4



4. SUMMARY AND FUTURE WORKS
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Summary and Future Works

FORMULATING new game theory.
( Simple, Extention : Time Series Analysis)

CONSIDERING the theory from data with
micro-econometrics method.

Merit : Complex Phenomena

PREPARING to trade the stock with this

method. (automatically trading, etc.) /
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Text Book

For Detail, See my Website( Bookguide Readinglist )
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