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Appendix

The derivation steps of equation 8 on the mutual information of A and B was calculated as
bellow:

MI(AB) = S(A) + S(B)− S(AB)

≈ −
m∑
i=1

w(Ai) ∗ f(Ai) ∗ ln(f(Ai))−
m∑
i=1

w(Bi) ∗ f(Bi) ∗ ln(f(Bi))

+
m∑
i=1

m∑
j=1

w(Ai) ∗ w(Bj) ∗ f(Ai, Bj) ∗ ln(f(Ai, Bj))

= −
m∑
i=1

w(Ai) ∗ (p(Ai)/w(Ai)) ∗ ln(p(Ai)/w(Ai))

−
m∑
i=1

w(Bi) ∗ (p(Bi)/w(Bi)) ∗ ln(p(Bi)/L(Bi))

+
m∑
i=1

m∑
j=1

w(Ai) ∗ w(Bj) ∗ (
p(Ai, Bj)

w(Ai) ∗ w(Bj)
) ∗ ln( p(Ai, Bj)

w(Ai) ∗ w(Bj)
)

= −
m∑
i=1

p(Ai) ∗ ln(p(Ai)) +
m∑
i=1

p(Ai) ∗ ln(w(Ai))−
m∑
j=1

p(Bi) ∗ ln(p(Bi))

+
m∑
i=1

p(Bi) ∗ ln(w(Bi)) +
m∑
i=1

m∑
j=1

p(Ai, Bj) ∗ ln(p(Ai, Bj))

−
∑∑

p(Ai, Bj) ∗ ln(w(Ai) ∗ w(Bj))

= −
m∑
i=1

p(Ai) ∗ ln(p(Ai))−
m∑
i=1

p(Bi) ∗ ln(p(Bi))

+
m∑
i=1

m∑
i=1

p(Ai, Bj) ∗ ln(p(Ai, Bj))

= Sp(A) + Sp(B)− Sp(AB)
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