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a unifying framework formodelling set-valued choice!V is the set of all options: an abstract real vector space
Q is the set of all finite subsets of V

a choice function C is a map from Q to
Q such that C(A) ✓ A for every A 2 Qthe corresponding rejection function R

is defined by R(A) := A\C(A), for all A2Q

COHERENT D1 0 /2 D
D2 V�0 ✓ D
D3 if u,v 2 D and (l , µ) > 0,then lu+ µv 2 D

K0 if A 2 K then also A \{0} 2 K, for all A 2 Q
K1 {0} /2 K
K2 {u} 2 K, for all u 2 V�0K3 if A1,A2 2 K and if, for all u 2 A1 and v 2 A2

(lu,v, µu,v) > 0, then also
{lu,vu+ µu,vv : u 2 A1,v 2 A2} 2 KK4 if A1 2 K and A1 ✓ A2 2 Q, then also A2 2 K

R0 for all A 2 Q and u 2 A: u 2 R(A), 0 2 R(A�u)
R1 R( /0) = /0, and R(A) 6= A for all A 2 Q \{ /0}
R2 0 2 R({0,u}), for all u 2 V�0R3 if A1,A2 2 Q, 0 2 R(A1 [{0}) and 0 2 R(A2 [{0})

and if (lu,v, µu,v) > 0 for all u 2 A1 and v 2 A2, then0 2 R({lu,vu+ µu,vv : u 2 A1,v 2 A2}[{0})R4 if A1 ✓ A2 then R(A1) ✓ R(A2), for all A1,A2 2 Q

TOTAL
DT for all u 2 V \{0},either u 2 D or �u 2 D KT {u,�u} 2 K for all u 2 V \{0}

RT 0 2 R({0,u,�u}), for all u 2 V \{0}
MIXING

DM if posi(A)\D 6= /0, then alsoA\D 6= /0, for all A 2 Q KM if B 2 K and A ✓ B ✓ posi(A),then also A 2 K, for all A,B 2 Q RM if A ✓ B ✓ conv(A) then also R(B)\A ✓ R(A),
for all A,B 2 Q

ARCHIMEDEAN DA for all u 2 D, there is ane 2 R>0 such that u� e 2 D
KA for all A 2 K, there is an e 2 R>0

such that A� e 2 K RA for all A 2 Q and u 2 V such that u 2 R(A[ {u}),
there is some e 2R>0 such that u 2 R((A�e)[{u})

D
Set of desirable options

K
Set of desirable options sets

R / C
Rejection function / Choice function

desirability provides aninterpretation for eachof our models
an option v 2 V is de-sirable if it is strictlypreferred to zero

an option set A 2 Q is desirable ifit is thought to contain at least onedesirable option
an option u 2 A is rejected fromA if at least one option v 2 A isstrictly preferred over u, in thesense that v�u is desirable

OTHER
PROPERTIES? KD := {A 2 Q : A\D 6= /0}

DK := {u 2 V : {u} 2 K}
loss of information!(unless binary)

u 2 R(A[{u}), A�u 2 K

{v�u : v 2 A}

:=

K is , K = \{KD : D 2 D}
for some non-empty set D ofsets of desirable options

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

COHERENT COHERENT
TOTAL

COHERENT
MIXING COHERENTARCHIMEDEAN

COHERENT
MIXINGARCHIMEDEAN

set of strict
(partial)

preference
orders

set of strict
total

preference
orders

set of
lexicographic
preference

orders

closed set oflower previsions /lower expectations/ credal sets

closed set oflinear previsions /probability
measures

1

1 V�0 is a convexcone in V \{0} whoseelements must be desirable

2

2 l � 0, µ � 0 and l + µ > 0

3

3 posi(A) :=
⇢

n

Â
k=1

lkuk : n 2 N,lk 2 R>0,uk 2 A
�

4

4 conv(A) :=
⇢

n

Â
k=1

lkuk : n 2 N,lk 2 R>0,
n

Â
k=1

lk = 1,uk 2 A
�

5

5 (so far) only for
V = L (X ): the set of allbounded real-valued functions(gambles) on some set XV�0 = {u 2 L (X ) : infu > 0}

6

6 D is closed in the
ARCHIMEDEANcases; how should wemodify archimedeanityfor D to not be closed? C ,


