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A set of possible “states” 𝒳

Given a finite set of gambles , which one(s) do we “choose” ?A ⊆ 𝒢(𝒳)
The set  of gambles on : bounded real-valued functions on 𝒢(𝒳) 𝒳 𝒳

𝒳 = { , }
A = { , }



A set of possible “states” 𝒳

MAXIMIZING EXPECTED UTILITY
Consider a probability distribution  on the power set of P 𝒳
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 is not just any preference order≺P
Irreflexive: a ⊀ a
Transitive: a ≺ b  &  b ≺ c ⇒ a ≺ c
Transitive incomparability: a ∼ b  &  b ∼ c ⇒ a ∼ c
Translation invariance: a ≺ b ⇒ a + c ≺ b + c
Scaling invariance:  for a ≺ b ⇒ λa ≺ λb λ > 0
Positivity: inf a > 0 ⇒ 0 ≺ a
Archimedeanity: a ≺ b ⇒ (∃ϵ > 0) a ≺ b − ϵ
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Where’s the IP? Why?
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the things in  are chosenC(A) ⊆ A

the things in  are rejectedR(A) = A∖C(A)
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A set  consisting of “things”𝒯
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Isn’t this the same 
talk as in 2021?



C(A) ≠ ∅ (non-emptiness)NE
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TI a ∈ R(A) ⇒ a + b ∈ R(A + b) (translation invariance)

(scaling inv.)
(add.)

Axioms for C/R

 for 0 ∈ R({0, a} ∪ S) ⇒ 0 ∈ R({0, λa} ∪ S) λ > 0
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P1
<latexit sha1_base64="jBQuH97Pn1+FILb2ILjA/1KG+YM="></latexit> P2

<latexit sha1_base64="mX2NHVE/wFU+J91E8RoEaUkFFn0="></latexit>

P3
<latexit sha1_base64="8CDDis0WGT/XcF2sOnjqAFTTwn8="></latexit> P4

<latexit sha1_base64="FfLtOGb7RPfu6tn5tEWhvygntdo="></latexit> ...
<latexit sha1_base64="nCvR0VFyBT7zY/auqMta7fpM208="></latexit>

𝒫



P1
<latexit sha1_base64="jBQuH97Pn1+FILb2ILjA/1KG+YM="></latexit> P2

<latexit sha1_base64="mX2NHVE/wFU+J91E8RoEaUkFFn0="></latexit>

P3
<latexit sha1_base64="8CDDis0WGT/XcF2sOnjqAFTTwn8="></latexit> P4

<latexit sha1_base64="FfLtOGb7RPfu6tn5tEWhvygntdo="></latexit> ...
<latexit sha1_base64="nCvR0VFyBT7zY/auqMta7fpM208="></latexit>

Where do these 
sets come from?𝒫
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Where do these 
sets come from?

How imprecise 
should we be?

𝒫
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Why bother? In the end, 
you still need a decision!
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identical for maximality 
and E-admissibility!



media saying AI will 
take over the world 

my neural network:
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PROBABILISTIC 
CLASSIFIER h

CLASSIFICATION

medical data
photo

…

features x

label
best treatment

…

predicted  
class ̂y = h(x)

try to predict

predict the class  that  
maximizes 

y
Pclassif (y |x)



FEATURES CLASS

 
PROBABILISTIC 
CLASSIFIER h

predict the class  that  
maximizes 

y
Pclassif (y |x)

CLASSIFICATION special case of MAXIMIZING 
EXPECTED UTILITY 

label
best treatment

…

predicted  
class ̂y = h(x)

medical data
photo

…

features x
try to predict



media saying AI will 
take over the world 

my neural network:



media saying AI will 
take over the world 

my neural network:
Perhaps imprecise 

probabilities can help?
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ROBUSTNESS QUANTIFICATION



media saying AI will 
take over the world 

my neural network:
Does this actually work?
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That’s enough! Time’s up!
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