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X :

(X17X27"'7XI7)
X; belongs to finite 2.



X = (X1,X2./...,Xn)
X; belongs to finite 2.

Permutation = ¢ &7, of {1,...,n}:

X =(X1,X2,...,Xn)  TX = (Xz(1), Xz(2)

.....



Z(2°): collection of gambles on 27"
Lift permutation 7 to .«(2"):
nlf = form, so (ﬂtf)(X) = f(Xn-(1),X7r(2)

forall fon 2" 7in £, and x in 2.

.....



Z(2°): collection of gambles on 27"
Lift permutation 7 to .«(2"):
nlf = form, so (ﬂtf)(X) = f(Xn-(1),Xn-(2), .. ,Xﬂ(n))

forall fon 27", win &, and x in 27",

Exchangeability means: 7 and 7' are considered indifferent.



Exchangeability: a special indifference assessment

Exchangeability means: 7 and 7' are considered indifferent.

Indifferent gambles /., == span{f —x'f: f e L (27"),n € P,}.

How can we work with indifference?



Choice functions

Domain: the set of non-empty but finite sets of gambles 2(.¥).

A choice function C on . is a map

2(L) — 2(£)U{0}: A— C(A) such that C(A) C A



Choice functions

Domain: the set of non-empty but finite sets of gambles 2(.¥).

A choice function C on . is a map
2(%)— 2(Z)U{0}: A— C(A) such that C(A) C A

Choice functions can be defined on any ordered linear space.



Indifference and choice functions

Iy, =span{f —x'f: fc L(2"),m € Py}

How can we model indifference?



Indifference and choice functions

Iy, =span{f —x'f: fc L(2"),m € Py}
How can we model indifference?
For any gamble f on 2", we define its equivalence class
[fl:={ge2(2"):f-gels),
which is an element of the quotient space

LX) lp, ={[N: f € L(27)).



Indifference and choice functions

Iy, =span{f —x'f: fc L(2"),m € Py}
How can we model indifference?
For any gamble f on 2", we define its equivalence class
[fl:={ge2(2"):f-gels),
which is an element of the quotient space
LX) Iz, ={[]: f e L(2)}.

C is compatible with /., if there is some representing C' on .2(2") /15,
such that

C(A)={feA:[fle C(A/ly,)} forall Ain 2(2(2™).






Exchangeability

Iy, =span{f —x'f: fc L(2"),m € Py}

Representation: there is some representing C' on .« (2"")/1», such that

C(A)={f e A:[fl€ C'(A/l»,)}



Exchangeability

Iy, =span{f —x'f: fc L(2"),m € Py}

Representation: there is some representing C' on .« (2"")/1», such that
C(A)={feA:[fle C'(A/lx,)}
Is there a more elegant representation?

X:(X1,X2,...,Xn) — 7rX:(X,r(1)7X,r(2),...,X,,(,,))
(a,a,b,a,b,a) — (b,a,aaab) — (ab,baaa —

Let T(x),=|{ke{1,....,n}:xx = z}| for z ¢ 2" be the counts.



Counts

T(x)belongs to 4" = {meZ )Y, m; = n}.



Counts
T(x)belongs to A" = {meZ ¥ ., m; = n}.

Hy: L(2") = LAY f s Ho(f) = Hp(f] +)

where H,(f|m) = (%)Zye[m] f(y)forall fin (2" and min 4"
Hy(«|m) characterises a hyper-geometric distribution: sampling from an
urn with composition m.



Counts
T(x)belongs to A" = {meZ ¥ ., m; = n}.

Hy: L(2") — L(A"): fHp(f) = Hp(f
where H,(f|m) = 1

*)
Yyeim f(y) forall fin 2(27") and min 47",

(m)

H,(+|m) characterises a hyper-geometric distribution: sampling from an
urn with composition m.

H, is constant on [f].

H, is a linear order isomorphism between .«’(2""") /1, and < (.1/").



Finite representation

A/ H,
AT A0
isomorphism
¢ /Iii/}n
LX)/ 1,

A choice function C on .’(.2"") is exchangeable if and only if there is a
unique representing choice function C on . (./"") such that

C(A) = {f € A: H,(f) € C(Hp(A))}

forall Ain 2(2(2°).
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Which uncertainty models do we use?
How do choice functions work?

Is there a de Finettlike
Representation theorem?
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