
 

DECISIONS UNDER CERTAINTY
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Action a is rational if it gives a best outcome

is the highest utility
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Bob smokes two packets of cigarettes a day. When asked if he would still smoke if he knew 

that he was going to get lung cancer from smoking, he says “No”. When asked if he is worried 

about getting lung cancer, he says that he is not and explains that his grandfather was a heavy 

smoker all his life and died at the age of 98. He also explains that he read an article stating that 

smoking causes lung cancer only if one has a genetic predisposition to it.  
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Act a strictly dominates act b if, for every state s, ( ) ( )a s b s .  
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 3a  strictly dominates 2a :  
 
 3a  strictly dominates 1a :  

Easier to see with utilities: 
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Act a is strictly dominant if it strictly dominates every other act. 

In this example 3a  is a strictly dominant act. 
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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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