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Road Map

1. Dominance & Rationality
2. Dominant-Strategy Equilibrium

3. 2™ price auction




Prisoners’ Dilemma

Cooperate

Defect

Cooperate Defect
(5,5) (0,6)
(6,0) (1,1)




Dominance

84 = Ssves Bt 1u8qnes 5By
Definition: A pure strategy s;* strictly
dominates s, if and only if

(5,8 ) > w.(8;,8.) Vo,
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A mixed strategy o, strictly dominates s, iff

O-i(SiI)ui(Sr'ISS—i) L Ji(Silc )ui(Si/(9S—i) > U, (SUS—:') vs—i

A rational player never plays a strictly
dominated strategy.
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Weak Dominance

Definition: A pure strategy s,* weakly dominates s,
if and only if

u,(s;,s_ )= u,(s,,s,) Vs_,.

and at least one of the inequalities is strict. A mixed
strategy ¢.* weakly dominates s, iff

0 (53 ), (83158 )+ + 0, (8,0, (5, ) 2 1, (5:,5_) Vs,

and at least one of the inequalities is strict.

[f a player is rational and cautious (i.e., he assigns
positive probability to each of his opponents’
strategies), then he will not play a weakly
dominated strategy.




Dominant-strategy equilibrium

Definition: A strategy s.* is a dominant
strategy iff s;* weakly dominates every
other strategy s..

Definition: A strategy profile s* is a
dominant-strategy equilibrium iff s;* is a
dominant strategy for each player i.




Prisoners’ Dilemma

1 Cooperate Defect

Cooperate (5,5) ===p (0,6)

Defect (6,00 == (1,1))

N—




Second-price auction

« N={1,2} buyers;

 The value of the house
for buyeriis v;

» Each buyer i
simultaneously bids b;;
the house and pays the
second highest bid

p = maxﬁqu

Courtesy of Machovka on OpenClipart.org.
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http://openclipart.org/detail/2620/house-1-by-machovka

24 price Auction

 Strategies:
b; € [0,0)
» Payoffs:
u; (b,b)) = v, - b, if b; > b;
=(v;=b)/2 ifb;=Db;
= 0 otherwise.
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b, = v, 1s a dominant strategy

b, = v, dominates any b > v;:

U (¥3,8) = virby (Vb)) =0 u; (vi,by) =0
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