
Decisions under certainty

actions outcomes
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choosing the best action

choosing the best outcome

Hence need a ranking of the outcomes



y means that outcome is at least
as good as outcome y

1 Transitivity
if x y and y Z then x Z

if x y ER and ly z E R then x z E R

21 Completeness for every and y
either x y or y x or both

either x y E R or y x ER or both



Set of outcomes W a b c d

R laib aid b c ad

Does R satisfy transitivity
No a b E R and b c ER

but a c R

Does R satisfy completeness
No a c R and c al R
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 Compare 3a  and 2a :     
 
 
 
 
 

 Compare 2a  and 1a :   
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Az is a strictly dominant
action



Easier to see with utilities: 
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Coifare 293 t 292

compare actua

¾
Compare 93 to a 3 2 470 332

Compare 94 to 92 2 2 1 7 2 2

92 and 94 are EQUIVALENT



Act a weakly dominates act b if, for every state s, ( ) ( )a s b s  and, 
furthermore, there is at least one state ŝ  such that ˆ ˆ( ) ( )a s b s . 
Using utility,    ( ) ( )U a s U b s  for every state s and there is at 
least one state ŝ  such that    ˆ ˆ( ) ( )U a s U b s . 
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 1 2 weakly dominates a a  

 3 1 weakly dominates a a   

 3 2 strictly (and thus also weakly) dominates a a .  

a and b are equivalent, if, for every state s, ( ) ( )a s b s  or, in terms of 
utility,    ( ) ( )U a s U b s . 

Act a is weakly dominant if, for every other act b, either a weakly 
dominates b or a and b are equivalent.  

In the above example, … 

Another example: 
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 as
is weanly dominant

a is equivalent to a
a weanlydominates as

Az is a weanlydominant act



You are bidding against a computer for an item that you value at $30. The 
allowed bids are $10, $20, $30, $40 and $50. The computer will pick one of these 
bids randomly. Let x be the bid generated by the computer. If your bid is greater 
than or equal to x then you win the object and you pay not your bid but the 
computer’s bid. If your bid is less than x then you get nothing and pay nothing.  

   computer's bid $10 $20 $30 $40 $50
your bid 

$10 20 0 0 0 0
$20 20 10 0 0 0
$30 20 10 0 0 0
$40 20 10 0 10 0
$50 20 10 0 10 20






 

 

 

 

 

Now same as above, but if you win the object and pay your own bid. 

   computer's bid $10 $20 $30 $40 $50
your bid 

$10 20 0 0 0 0
$20 10 10 0 0 0
$30 0 0 0 0 0
$40 10 10 10 10 0
$50 20 20 20 20 20
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