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U; IS an uncertain reward: a gamble

Ve € X' u; (aj‘) s the reward that you
receive If & happens



(POO® - ?

D, ®,,®,
{(OLEOY, ...



@@@@
@@@

C'(A)— ?

any finite sulbset of ,C —
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f i1s (a) desirable (gamble)
< [ Is strictly preferred to 0

0 IS not desirable
f >0 implies f desirable

f,g desirable implies
A+ pg desirable for (A, u) > 0



f is (a) desirable (gamble)
< [ is strictly preferred to 0

vV U

&> v Is strictly preferred to u
& VU — U Is desirable



O@E®
dv € A : v—u isdesirable

d
veR(4)={0 @)



- desirable f €e{v —u:v € A}

)

dv € A : v— u isdesirable

d
veR(4)={0 @)



- desirable f €e{v —u:v € A}

)

dv € A : v— u isdesirable

)
ueR(A)=u g C(A)



A is (a) desirable (gamble set)
<> Jdesirable f€ A

et K be the set of all of them

DOSSIble assessments:

fre K, {fi,f2} € K, ..



- desirable f €e{v —u:v € A}
()
{v—u:veAleK

ueR(A)=u g C(A)



A is (a) desirable (gamble set)
<> Jdesirable f€ A

et K be the set of all of them

Which properties should we
impose on it 7



A is (a) desirable (gamble set)
< Jdesirable f€ A

et K be the set of all of them

Definition 4 (Coherence). A set of desirable gamble sets K C Q is called
coherent if it satisfies the following axioms:

Ko. @ ¢ K,‘

Ki. Ac K= A\{0} €K, forall A€ Q;

K. {u} € K, for all u € L~o;

Ks. if A1, Az € K and if, for allu € A; and v € Az, (Ay v, fu) > 0, then

{Au o+ py v u € Aj,v € Ay} € K;
Ky. A€ K and A, C Ay = Ay, € K, for all Ay, Ay € Q.



)¢ K

et K be the set of all of them

Definition 4 (Coherence). A set of desirable gamble sets K C Q is called

coherent if it satisfies the following axioms:

Ki. A€ R => A\{0} € K, forall A € Q;
Ks. {u} € K, for allu € L~o;
Ks. if A1, A2 € K and if, for allu € A; and v € Az, (Au,vs fbuw) > 0, then

{Au o+ py v u € Aj,v € Ay} € K;
Ky. A€ K and A, C Ay = Ay, € K, for all Ay, Ay € Q.



Ae K= A\{0} e K

et K be the set of all of them

Definition 4 (Coherence). A set of desirable gamble sets K C Q is called
coherent if it satisfies the following axioms:

Ko. S o

K;. AEK#A\{O}EK

?

Ks. if A1, A2 € K and if, for allu € A; and v € Az, (Au,vs fbuw) > 0, then

{Au o+ py v u € Aj,v € Ay} € K;
K4. Al € K and Al Q A2 = A2 (S K, fO’l" all AI,AQ S Q



u>0={u}t e K

et K be the set of all of them

Definition 4 (Coherence). A set of desirable gamble sets K C Q is called
coherent if it satisfies the following axioms:

Ko. @ ¢ K,‘
A F 4 ] a (]

J{u} € K, for all u € L~o;

1 A0 i, Jordll u € Ay and v € Ag, (Au,vs buw) > 0, then

{Au o+ py v u € Aj,v € Ay} € K;
Ky. A€ K and A, C Ay = Ay, € K, for all Ay, Ay € Q.



A1, Ay € K Implies
{Auot + v u € Aj,v € As} € K

et K be the set of all of them

Definition 4 (Coherence). A set of desirable gamble sets K C Q is called
coherent if it satisfies the following axioms:

Ko. @ ¢ K,’

Ki. Ae K= A\{0} €K, forall A€ Q;

Ksfif A1, As € K and if, for allu € A; and v € As, (M., uw) > 0, then

{Au o+ py v u € Aj,v € Ay} € K;
Ky. A€ K and A C Ay = Ay, € K, forall A, Ay € Q.



f A; C A
then A; € K implies A; € K

et K be the set of all of them

Definition 4 (Coherence). A set of desirable gamble sets K C Q is called
coherent if it satisfies the following axioms:

Ko. @ ¢ K,’

Ki. Ae K= A\{0} €K, forall A€ Q;

K. {u} € K, for all u € L+,

Ks. if A1, A2 € K and if, for allu € A; and v € Az, (Au,vs fbuw) > 0, then

{Au o+ py v u € Aj,v € Ay} € K;

Kyl A, € K and A, C Ay = Ay, € K, for all A, Ay € Q.



K is coherent

et K be the set of all of them

Definition 4 (Coherence). A set of desirable gamble sets K C Q is called
coherent if it satisfies the following axioms:

Ko. @ ¢ K,‘

Ki. Ac K= A\{0} €K, forall A€ Q;

Ks. {u} € K, for allu € L~o;

Ks. if A1, Az € K and if, for allu € A; and v € Az, (Ay v, fu) > 0, then

{Au o+ py v u € Aj,v € Ay} € K;
K4. Al € K and Al Q A2 = A2 (S K, fO’l" all AI,AQ S Q



Theorem 7 (Representation). Every coherent set of desirable gamble sets
K € K is dominated by at least one binary set of desirable gamble sets: D(K) =
{DeD: KCKp}#0. Moreover, K =({Kp: D € D(K)}.



Theorem 7 (Representation). Every coherent set of desirable gamble sets
K € K is dominated by at least one binary set of desirable gamble sets: D(K) =
{DeD: KCKp}+#0. Moreover, K =(\{Kp: D € D(K)}.

K IS coherent



Theorem 7 (Representation). Every coherent set of desirable gamble sets
K € K is dominated by at least one binary set of desirable gamble sets: D(K) =
{DeD: KCKp}#0. Moreover, K =({Kp: D € D(K)}.

Fully determined by

K |S COhereﬂt o its singletons{/f} '

e basic desirability
assessments

e binary preferences
e partial preference order



Theorem 7 (Representation). FEvery coherent set of desirable gamble sets
K € K is dominated by at least one binary set of desirable gamble sets: D(K) =
{DeD: KCKp}#0. Moreover, K=(\{Kp: D € D(K)}.

Fully determined by

K 1S coherent ts singleons (/)|
pbasic desirability
A\ assessments

binary preferences

artial preference order
\ l 9 9

K =(){Kp: D€ D(K)}
with D(K)={DeD: K C Kp}




Theorem 8. Let {K;};c; be an arbitrary non-empty family of sets of desirable
gamble sets, with intersection K = (\,-; Ki. If K; is coherent for all i € I, then

so is K. This implies that (K, C) is a complete meet-semilattice.

Theorem 10 (NNatural extension). Consider any assessment A C Q. Then
A is consistent if and only if 0 ¢ A and {0} ¢ Posi(L%, U .A). Moreover, if A
is consistent, then Ex(A) = Rs(Posi(L%, U A)).

existing decision models are special cases

similar results with (extra) convexity axiom






