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Starting intuition

Rational agents value the evidence.

Q: how is this intuition captured by our probabilistic models of belief?



Deference Characterisation

e Deference Characterisation: Rational agents value the evidence because they
defer to their informed selves, i.e. they treat their updated credal state as an

expert.

e Question: What does it mean to treat a credal state as an expert?



Deference Principles

e Deference principles formally specify the relationship that must hold between
two credal sets for one to treat the other as an expert.
e They allow us to specify interesting constraints on a credal set. E.g. "you should

defer to your doctor’s opinion”.



Value Reflection: Intuitive Specification

You defer to me only if, conditional on me assigning a certain probability to an event,
you assign the same probability to that event.



Definite Descriptions

e Let Q ={wi,...,wn}.
¢ A definite description of a credal set is a function R that associates to each
possibility w; a credal set R;.

e Q= {wi,wyr}, w; = Biden wins, wp, = Trump wins.
E.g. R = "The (current) credal set of the next US president”.
R; = Joe Biden's current credal set.

e R, = Donald Trump'’s current credal set.

For S C R, let [R(A) = S] be the event that S is the set of probability values R
assigns to A, i.e. {w;: Ri(A) = S}.

E.g. [R({w2}) = {1}] is the event that the next US president is (currently) fully
confident Trump will will the election.



Value Reflection: Formal Definition

e Let 1 be your credal set.

Value Reflection

You defer to R iff for every event A C € and value set S C R:

N(A[[R(A)=S]) =S (1)
whenever this conditional credal set is defined.

e Fact: all coherent precise agents defer to their updated credences under Value
Reflection.

e Problem: some coherent IP agents do not defer to their updated credences under
Value Reflection.



Total Trust: Intuitive Specification

5 if I recommend green

=
— U if I recommend orange

-

Ej otherwise
- 3

6 if I recommend green

B = = U if I recommend orange

gj otherwise

You defer to me only if you prefer (don't disprefer) whatever is in the orange box to

the orange medicine, and you prefer (don't disprefer) whatever is in the green box to
the green medicine.



Total Trust: Formal Definition

e Let I1 be your (regular) credal set.
e For any credal set P, let Dp = {X : p(X) > 0 for all p € P}
e Let [X € Dg]| be the event that R finds X strictly desirable, i.e. {w;: X € Dg.}.

Strong Total Trust (S-Trust) Weak Total Trust (W-Trust)

You defer to R iff for every gamble You defer to R iff for every gamble
X :Q—R; X :Q—R:

X € Dn.|xeDg]) (2) —X ¢ Dn(.jixepg)) (3)
whenever this conditional credal set is whenever this conditional credal set is
defined. defined.



Deference to Informed Self

Let N be a regular credal set, &€ = {Eq, ..., E5} a partition, and R the credal set
obtained by updating 1 on whichever E; is true. Then I1 S-Trusts R.

e So agents with coherent imprecise credences defer to their informed selves, in the
sense of S-Trust.

e This is a way in which they value the evidence.



Thanks!

See you at the poster session!
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