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Rules
Representation : Preference order — probability and
Theorem on acts / proposi- utility / desirability
tions functions
f < giff Y p(s).u(f(s)) <> p(s).u(g(s))
S S
(Implicit) rule:

» One set of acts / propositions
» One preference order

No reference to / consideration of other situations, with different
sets of acts / propositions, and thus a different preference order.
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Straw poll on roles:
Descriptive Model of actual preferences — elicitation of actual
beliefs and desires
Normative “Rationality” ideals for preferences guided by
particular decision procedure (based on beliefs,
utilities etc.)
Justificatory “The theory is more robust if there is a
representation theorem”

Consequences of the rule:

Descriptive only deal with instantaneous states of belief and
desire. Cases of eg. change must be dealt with
exogenously.

Normative Synchronic rationality / coherence / rationality in
the narrow sense

Justificatory Mmmm...
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Example
State-dependent utility

Challenge

Axioms for state-independent utility do not appear hold in some

situations

Eg. situations involving life or death

Double bind (second horn)

Successful Not successful
Bet on success $100 with wife | $0 without wife
alive
Bet on failure $0 with wife alive | $100 without wife

Bet on success | $100 without wife | $0 without wife
(but no wife) alive
Bet on failure (but | $0 with wife $100 with wife

wife resuscitated)

alive
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Example

State-dependent utility
Challenge

Axioms for state-independent utility do not appear hold in some
situations
Eg. situations involving life or death

Proposal
Use representations involving state-dependent utilities:

f=giff S p(s).u(s,f(s) < 3 p(s)-u(s. g(s))
S S

Representation theorems proposed which,
» given a preference relation on a set of acts, satisfying
particular axioms,

» yield a (unique) probability and state-dependent utility
representing the preferences.
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Example
State-dependent utility

Problem
The utilities in this situation depend on the states.

They thus cannot be the utilities in other situations, featuring
the same consequences, but different states.

» is this an accurate enough description of his mental state?
» does this capture all we’'d expect from a “rational” agent?
» Humph...
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Licit elicitation
Proposal
In the elicitation of beliefs, desires, etc., one should make
reference to other situations (be they counterfactual or
subsequent).

... as for the rule
Representation theorem:
» given a set of situations, each involving
» a set of (potentially different) acts and
» a preference relation on them,
» and satisfying axioms stating
» properties of preference relations in particular situations
» relations between preference relations between situations
there exists representations of the preference relations in terms
of “consistent” probability and utility functions.

“Consistent” = same probabilities / utilities in any
situation with these states / conse-
qguences.
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Consequences
.. and state-dependence of utilities

» the utilities involved in the original bet are the same as
those involved in the bet on the horse race
» so they are both state-independent

And the interdependency between states and consequences in
the original situation?

» a reliability factor on acts
» situation dependent

» thus capturing the interdependency between states and
consequences involved in that situation

f=<giff Y p(s)(s, (s Zp ~(s,9(8)).u(9(s))
S
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Licit elicitation
... and roles

Descriptive A model of his preferences and mental attitudes
that:
» captures not only the factors at work in a
particular decision situation
» but also the consistency of the agent’s beliefs
and desires across situations (counterfactual
and dynamic)
Normative “Rationality” constraints on preferences that:
» deliver not only “narrow” constraints (within a
given situation),
» but “wider” constraints, regarding the
relationship between situations.
Justificatory “The theory is more robust if there is a
representation theorem”:

» We'vegottwo ................. ... ... Phew!
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