Interpreting, Axiomatising and Representing

Coherent Choice Functions
in Terms of Desirability
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¥ Is the set of all options: an abstract real vector space

2 is the set of all finite subsets of ¥

D

Set of desirable options

an option v € 7 Is de-
sirable if it is strictly
preferred to zero

desirability provides an
iInterpretation for each
of our models
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D; ifu,veDand (A,u) >0,
then Au+uveD

Dy forallu e ¥\ {0},
eitherue D or —ueD

MIXING Dy if posi(A) N D # 0, then also

AND #0, forallA e 2 @
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an option set A € 2 is desirable if
It contains at least one desirable
option

K

Set of desirable options sets

Ko ifA € Kthenalso A\ {0} €K, forallA e 2
K; {0} ¢ K
K, {u} €K, forallue ¥

K; ifAj,A,e Kandif, forallu e A; andv € A,
(Auv> tuy) > 0, then also

{Auu+ U v:ueA,veAt ek

Ky fTAjeKand A1 C A, € 2, thenalso A, € K

Ky {u,—u} e Kforalluec ¥\ {0}

Kv ifBeKand A C B Cposi(A),
then also A €K, forall A,B € £
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a unifying framework for
modelling set-valued choice!

a choice function C is a map from 2 to
2 such that C(A) C A forevery A e 2

the corresponding rejection function R
is defined by R(A) :=A\C(A), forallA € 2

R/C

Rejection function / Choice function

an option u € A is rejected from
A If at least one option v e A is
strictly preferred over u, in the
sense that v— u is desirable

Ry forallAc 2anducA: uceR(A)<0€R(A—u)
R; R(0)=0,andR(A) #AforallA € 2\ {0}
R, 0€R({0,u}), forall u € ¥_

R; ifA;,Ay € 2,0€R(A1U{0}) and 0 € R(A,U{0})
and if (A, ,,) > 0forallu € Ay and v € A,, then

0€R({ Ay uu+ Wy ,v: uecA,veAtu{o})

R4 ifA1 C As then R(Al) C R(Az), for all A1,A» € &

Rt 0€ R({0,u,—u}), foralluc ¥\ {0}

Ry ifAC B Cconv(A) then also R(B)NA CR(A),
forall A,B € 2 @
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DA forall u € D, there is an
ecR.gsuchthatu—eeD

K, forall A € K, there is an € € R+
suchthatA —ec K

Ra forallA e 2 and u € ¥ such that u € R(AU {u}),
there is some € € R-gsuchthatu € R((A—¢e)U{u})

OTHER
PROPERTIES?

Y _o IS a convex
cone in 7'\ {0} whose
elements must be desirable

=

A>0,u>0and A+ u >0

posi(A) := { Z Mg : n € N, A € Rog, uy € A}
k=1

n

COIlV(A) = { Z )Lkuk: nc N,)Lk e Rvo, Z )Lk = 1,uy EA}
k=1 k=1
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(so far) only for

YV =2£(Z): the set of all
bounded real-valued functions
(gambles) on some set 2

Vo={uec L(Z): infu>0}

2 is closed in the

ARCHIMEDEAN
cases; how should we
modify Archimedeanity
for 2 to not be closed?
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{v—u:veA}

Kp={A€ 2:AND # 0} uER(AU{u})@AJ—[MEK

Dx={ue?:{u} € K}

loss of information!
(unless binary)

an intersection of sets of de-
sirable option sets K amounts
to taking the union of the cor-
responding choice functions C

Kisvw < K=n{Kp: De %} ,

for some non-empty set D of
¢ sets of desirable options

MIXING ARCHIMEDEAN MIXING
k - | ARCHIMEDEAN
set of strict set of strict set of closed set of closed set of
(partial) total lexicographic lower previsions / linear previsions /
preference preference preference lower expectations probability
orders orders orders / credal sets measures




