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INFORMATION

φ ,ψ ∈ Φ denote primary
elements

information about XS is
contained in ΦS ;

special elements: 1S , 0S .

All information in the
algebra is contained in

Φ :=
⋃︁

S⊆N ΦS .

OPERATORS

labelling operator: d : φ ↦→ S,

marginalisation operator:
π : (φ ,S) ↦→ πS(φ),

combination operator:
⊗ : (φ ,ψ) ↦→ φ ⊗ψ.

The tuple (Φ,⊗) forms a
commutative semigroup.
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Collections of sets of desirable gambles: representations

How do we construct K from f , f ∈ D?

Identify some gamble sets in K:
{f ,g,h, . . . , f }, {g′, f }, {f ′,h′, f , f }
all belong to K.

K defined based on this information only
can be written as
K{f ,f } = {F : F∩{f , f } ̸= /0}.

D is desirable

every gamble f in D is desirable

every gamble set F in K
contains some gamble f from D

binary K is based on information
from D: KD = {F ∈ Q : F ∩D ̸= /0}

for coherent K, collect all dominating
KDs and corresponding Ds

every coherent K can be
written as K =

⋂︁
{KD : K ⊆ KD}

this collection of Ds is a representation of K
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Information algebra of representations

DOMAINS

XN := {X1, . . . ,Xn},

XS⊆N takes values

in ΩS :=×s∈SΩs

INFORMATION

D1,D2 ∈ P(D(Ω)) denote
primary elements: collections
of closed sets of desirable
gambles,

information about XS is
contained in P(D(ΩS)),

there are special elements

{L>0(ΩS)} and {L (ΩS)}.

OPERATORS

labelling operator: d : D ↦→ S;

marginalisation operator:
marg : (D ,S) ↦→ margS D ,
margS D := {margS D : D ∈ D};

combination operator:

⊗ : (D1,D2) ↦→ {clD (D1 ∪D2) :

D1 ∈ D1,D2 ∈ D2}.
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The mapping h : AD → AK defined by D ↦→ KD =
⋂︁
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for all D1,D2 representing K1,K2, respectively:
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H3. {L>0} represents Kv and {L } represents Q∞.



Homomorphism between the two algebras

The mapping h : AD → AK defined by D ↦→ KD =
⋂︁

D∈D KD is a homomorphism if,
for all D1,D2 representing K1,K2, respectively:
H1. D1 ⊗D D2 represents K1 ⊗K K2,
H2. margS D = {margS D : D ∈ D} represents MargS K,
H3. {L>0} represents Kv and {L } represents Q∞.

Theorem. The mapping h : AD → AK defined by D ↦→ KD =
⋂︁

D∈D KD is
a homomorphism.
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Information algebras of different types of Ks

sets of desirable
gamble sets

ΩK

representations

ΩD

largest representations

ΩDK

finitary sets of
desirable gamble sets

ΩKfin

sets of desirable
finite gamble sets

Ωˆ︁K

h

The mapping from a representation D

in ΩD to its corresponding ˆ︁K in Ωˆ︁K is a
homomorphism.


