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2. BLACK-SHOLES MODEL

1. Introduction
2. Black-Sholes Model
2.1 Continuous model
[ 2.2 Discrete model |
3. Extended Black-Sholes Model
4. Game Theoretic Model -
5. Summary
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Proof outline
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3. EXTENDED BLACK-SHOLES MODEL

1. Introduction
2. Black-Sholes Model
2.1 Continuous model
2.2 Discrete model
[3. Extended Black-Sholes Model]
4. Game Theoretic Model
5. Summary
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4. GAME THEORETIC MODEL

1. Introduction
2. Black-Sholes Model
2.1 Continuous model
2.2 Discrete model
. Extended Black-Sholes Model
|4. Game Theoretic Model | -

5. Summary
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5. SUMMARY

1. Introduction
2. Black-Sholes Model
2.1 Continuous model
2.2 Discrete model
3. Extended Black-Sholes Model
4. Game Theoretic Model -
[5. Summary ]
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SituatiOn (Traditional Evolutionary Game Theory)
At Random (infinitely)
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SituatiOn (Traditional Evolutionary Game Theory)
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Replicator Equation
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REVIEW: Replicator Equation

REPLICATOR  EQ. X :Xi(!AX!-—X-AX),iZJ.,“',n.

If the player's payoff from the outcome i is greater than the expected
utility x Ax, the probability of the action i is higher than before.
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REVIEW: Replicator Equation
REPLICATOR EQ. Xi = X ((AX)I — X AX),I =1.--n.

e

If the player's payoff from the outcome i is greater than the expected
utility x Ax, the probability of the action i is higher than before. And this
equation shows that the probability of the action i chosen by another
players is also higher than before (externality).
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REVIEW: Replicator Equation
REPLICATOR EQ. Xi = X ((AX)I — X AX),I =1---.n.

If the player's payoff from the outcome i is greater than the expected
utility x Ax, the probability of the action i is higher than before. And this
equation shows that the probability of the action i chosen by another
players is also higher than before (externality). Furthermore, the
equation is derived uniquely by the monotonic (that is if one type has
increased its share in the population then all types with higher profit
should also have increased their shares).
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REVIEW: Replicator Equation
REPLICATOR EQ.  Xi = X ((AX)I — X AX),I =1---.n.

If the player's payoff from the outcome i is greater than the expected
utility x Ax, the probability of the action i is higher than before. And this
equation shows that the probability of the action i chosen by another
players is also higher than before (externality). Furthermore, the
equation is derived uniquely by the monotonic (that is if one type has
increased its share in the population then all types with higher profit
should also have increased their shares).

Two Strategies o
[x =X{1-x){b—-(a+b)x} ] -
Classification (%) 2
~(I) Non-dilemma:a >0.b<0, ESS: one S1 S 2
“ (Il) Prisoner's dilemma:a <o0.b >0, ESS :one S 1 - 3 0.0
(1) Coordination : a>0,b>0, ESS two 1 ! !
(IV) Hawk-Dove : a<0,b < 0, ESS one (mixed 52 e .o

strategy) Payoff Matrix



EVOLUTIONARY STABLE STRATEGY **
(ESS)

DEF. : Weibull(2995): X € A is an evolutionary
stable strategy (ESS) if for every strategy Y # X
there exists some & €(0,1) suchthattheee(0,¢,)
following inequality holds for all

ufx,ey+@1—e)x]>uly,ey+(1—&)x].




EVOLUTIONARY STABLE STRATEGY **
(ESS)

DEF. : Weibull(2995): X € A is an evolutionary
stable strategy (ESS) if for every strategy Y # X
there exists some & €(0,1) suchthattheee(0,¢,)
following inequality holds for all

ufx,ey+@1—e)x]>uly,ey+(1—&)x].

INTERPRETATION : incumbent payoff (fitness) is higher

than that of the post-entry strategy

(ESS : (Dthe solution of the Replicator equation + (2
asymptotic stable.)
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PROPOSITION

PRO.(Bishop and Canhings (1978)): XE A is
evolutionary stable strategy if and only if it meets
these first-order and second-order best-reply :
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PROPOSITION

PRO.(Bishop and Cannings (1978)): X€ A is
evolutionary stable strategy if and only if it meets
these first-order and second-order best-reply :

(24) u(y,x)<u(x,x), Vy, - Neneg

(2.5) Uy, X)=u(x.x) VY £ X,

= u(y,y) <u(x,y),
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PROPOSITION

PRO.(Bishop and Cannings (1978)): X€ A is
evolutionary stable strategy if and only if it meets
these first-order and second-order best-reply :

(24) u(y,x)<u(x,x), Vy, - Neneg

(2.5) Uy, X)=u(x.x) VY £ X,

= u(y,y) <u(x,y),

\\Asymptotic Stable

Conditon




