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o Negative gambles are never desirable
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e Positive gambles are always desirable ‘g
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e Any positive linear combination of
desirable gambles Is desirable
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to suggest
Ce, axioms

Sy
Sets of Desirable Sets of Gam

_ ©> desirability,
PICSCtation, non-binary chojce models,

1. Introduction

Choice functiong provide an elegant unifying Mmathematicy]
framework for Studying Set-valued chojce: when presented

are incompara
between them. Sych Set-valued chojces are a typical featyre

of decision criteria based on lmprecise-probabilistic uncer-

tainy models, which aim to make relia i i 2. Chm’ce Functions and Their

face of seyere uncertainty, Mammality issibili Interpretation
les. i i

A choice function ¢ is a Set-valued Operator on setg
options. In Particular, for any set of options
responding valye of ¢ Is a subset C(A) of

tions themselveg are typically actions

subject wishes to choose. We here fol]

d unique;
We provide it with 5
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an arpitrary set whose
elements we call thing
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7- an arpitrary set whose I

elements we call things i
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DESIRABILITY: a feature E

that things may have or not
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lt's Indeed very
general, but also very silly...
there IS no maths at all, anad

o , r.. definitely no theory
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o The things In Anot @re never deswab\e :""\
A AR E
e I'ne things In Ades are always deswab\e
L L ST T

e f the things In A are desirable, then so
are the things in cl(A)
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closure operator cl

A C cl(A)

A CB = cl(A

- - Cl(Cl( ))

L (@) =0

e f the things In A are desirable, then so '

are the things in cl(A)

) C cl(B)
cl(A)
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e f the things In A are desirable, then so
are the things in cl(A)
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desirabie

l

abstract feature that
things may have o not

things

l

arbitrary things
(yes, even &
7 containg all things

a set of things js called
desirable jf it containg at
least one desirable thing

GOAL:

SET OF DESIRABLE
THINGS (SDT)

a set p C .7 of things
that are all desirable

Dis Coherent jf
D,.A,,mﬁD — 0

D2-Adcs &))

Ds.cl(p) = p

D is the set of gJ| such

Coherent sets of desir-
able things.

Mmodel g Subject's beliefs about which

things in 2 are desiraple

EXAMPLES.
T
desirability

kg

€ Pn(7) and4 e g, then also EK
S0A\ Ay €

s

Knzy, (7) and Is €cI(S) for gl g €,

Tal €Kif {1 5¢ T} € P ()

Degy

K Coherent

)

K finitely Coherent

)

K 2—coherent

‘2

K 1-coherent

J

bed

gambies .. t

What replaces the Positive hy Opera-
tor if 9ambles are replaced by things?

Three rules,
7 and ¢] a
Ryo. The things in Ano, are Not desirapye,
Ryes. The things in Ages are desiraple.

R Ifthe things in
then so are the things cl(A).

DESIR/\BLE GAMBLES

gambles

accept that gamble
negative gambleg
Positive gambles

Kp:={ae .?(.?):AOD;& 0}
={Ae .Wrm(.?):AﬂD#m

Kis ﬁnitely Coherent

fin

KSin-if 0 £ o € KNy, (7)
s €cl(S) for g 5 ¢ Ztr ()
then {s: ¢ €EFulek.

Coherent jn Pin(T)

ifA,B ¢ KN, (7)

for all 4 ¢ ;

then {tep: a €AbeB)ecg

Kis 1-coherent in 7, (7)

KSi.if A ¢ KNP (7)
@ €4, then {;, . ac€A}ecg

Kis 2.

fin
KSbin ~

K 2-coherent in Zin(7)

. . tural ext, ion,
hings still work condiiomer "

P T): all finite Subsets of T

IS a
Cl;.A g CI(A)
ch.ifAcp, then cl(4) c cl(B)
cly. clfcl(A)) = cl(4)
cle.cl(0) = ¢
Itis if
cl(4) =y, cl({r})
Itis if
UA) = Uy, <= cl(B)
Itis if
T€cl(Ay {a})
=3y e cl(A): ¢ ¢ cl({t,;,a})

marginalisation,

with 4,,,, and A, Subsets of

AC .7 are desirabie,

Ifclis
also

s then it js Clearly

P(T): all Subsets of & and

DECISION MAKING

Preferenceg (a>b)

Plzzas

different types of e

like that g

&% Hawaii

o Margherity
& in g,

have that Preference
‘irrationg)’ Preferenceg
‘rationa|’ Preferenceg

of 4 of 4

Want more? We can
9ambles with nonling
(horse) iotteries, arbitrary Convex Spaces, choice functions,

also do

"n ‘yﬁn (7)

ifK1_4 and

) IS flnlte and S = {{IAI Ae ﬂ}:

4 € A for | 4 €}

d:{{.‘.,.:’;},{.‘., 3}

,5/;,:{{.‘.},{.‘., 5,
(4.4}, )

@) =all selections from o

if K] ~4 and

Jandy,, ¢ cl({a, b})
Aandpep

ifK;_4 ang
andy, ¢ cl({a}) for g

all Supersets of the
setsin x Pin(7)

I
¢

fin(k) Coherent

Degy

fin(K) finitely Coherent

fin(k) 2-coherent

)

K1 -Coherent jn Phin( T)

‘l

e

fin(k) 1-coherent

PN






