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This paper repairs characterization results in
(Pedersen and Wheeler 2014; Pedersen and Wheeler 2015).
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| Dilation

Let B be a positive measurable partition of Q.
Say that B dilates A if each B € B:

P(A|B) < P(A) < P(A) < P(A]B).
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| Dilation

Let B be a positive measurable partition of Q.

Say that B dilates A if each B € B:
P(A|B) < P(A) < P(A) < P(A|B).

In other words, B dilates Ajust in case the closed
interval [ P(A), P(A)] is contained within the
openinterval (P(A | B), P(A| B))foreachB e B.
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| Dependence

Given a probability function p on algebra A and
events A, B € A, define:

pAnB) . |
S,(A,B) = p(A)p(B) if p(A)p(B) > 0;
1 otherwise.

Thus the quantity S, is an index of deviation from
stochastic independence between events.
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| Neighborhoods

Given lower probability space (Q,.A,P,P),
events A, Be Awith P(B) > 0,and e > 0, define:

(Al B,e) = {peP: [p(A[B) — P(A|B)| < e};

P
P(A|B,e) == {peP: |p(A|B) — P(A|B)| < ¢}.
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| Neighborhoods

Given lower probability space (Q,.A,P,P),
events A, Be Awith P(B) > 0,and e > 0, define:

P(A[B¢) == {peP: [p(A[B) — PA|B)| < ¢}
P(A|Bye) == {peP: [p(A|B) — P(A|B)| < e}

Call the sets P(A | B,e) and P(A | B,¢) lower
and upper neighborhoods of A conditional on B,
respectively, with radius e.
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| Characterization

COROLLARY 5.2 OF (PEDERSEN AND WHEELER 2014)

B dilates Ajust in case there is (eg)ges € R such
that
E(A ‘ 87 EB) = Si(Aa B)

and B
P(A|B,eg) = ST (A B).

Gregory Wheeler - 7



| Characterization

COROLLARY 5.2 OF (PEDERSEN AND WHEELER 2014)

l B dilates Ajust in case there is (eg)ges € R such
" 1 that
. P(A|B,es) < S™(AB
S P(A|B,cs) < ST(AB)
B and B
- ~ [T P(A | Ba 6B) < S+ (A7 B)
~
— Pal4) - Pal4lB) — pa(4lF)
Example by Michael Nielsen and Rush
Stewart
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| Relevance

S, S, AND§p
(An B)
S,(A B) = PACD) 5,(AB) = Bzjoig)
P (A)p(B) o
_ p(AnB)
>4 8= P(A)p(B)
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Relevance

S, §pAND§p
_ P(AnB)
S,(4.8) = PACE) %A B) = payp(e)
(Ap(B) o s
S,(A, B) = P20
A B e
Si(AB) = {peP:S)(AB) > 1} S/(AB) = {peP:S,(AB) > 1};

S; (AB) = {peP: S,(AB)
Is(A,B) == {peP: S,(AB)

1 S;(AB) = {peP: S (AB) < 1}.
1.

AV
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Theorem
Let Abeaneventand B = (B;)i be a positive measurable partition for a given set of
probability functions P over an algebra. The following statements are equivalent

(i) B dilates A;
(ii) There exists e > O such that foreveryie I:

P(A|Bi,e) =S5 (A B)and P(H| Bi,e) < Sp (A, B))
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