Text S1. Proof for Theorem 1.


[image: image1.emf]








[image: image2.emf]


p(WT )* p(o |WT )* lg( p(o |WT )
p(o)



) ≥ 0⇒ p(o |WT ) ≥ p(o) as p(WT )∈ [0,1] and p(o |WT )∈ [0,1]



p(WT )* p(o |WT ) ≥ p(o)* p(WT )
p(WT )* p(o |WT )



p(o)
≥ p(WT )



p(WT | o) ≥ p(WT ) by Bayes Theorem
1− p(CF | o) ≥ p(WT )
p(CF) ≥ p(CF | o)
p(CF)* p(o) ≥ p(CF | o)* p(o)



p(o) ≥ p(CF | o)* p(o)
p(CF)



p(o) ≥ p(o |CF)



Therefore p(CF)* p(o |CF)* lg( p(o |CF)
p(o)



) ≤ 0.



p(CF)* p(o |CF)* lg( p(o |CF)
p(o)



) ≥ 0⇒ p(o |CF) ≥ p(o) as p(CF)∈ [0,1] and p(o |CF)∈ [0,1]



p(CF)* p(o |CF) ≥ p(o)* p(CF)
p(CF)* p(o |CF)



p(o)
≥ p(CF)



p(CF | o) ≥ p(CF) by Bayes Theorem
1− p(WT | o) ≥ p(CF)
p(WT ) ≥ p(WT | o)
p(WT )* p(o) ≥ p(WT | o)* p(o)



p(o) ≥ p(WT | o)* p(o)
p(WT )



p(o) ≥ p(o |WT )



Therefore p(WT )* p(o |WT )* lg( p(o |WT )
p(o)



) ≤ 0.



Note that the latter case is symmetric.
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