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Proposition 1. Using the settings and notations in Section 2.8, maximizing the
data log-likelihood is equivalent to mazximizing the mutual information between
ground-truth y and the prediction gy, i.e.,

m@axEx’yNZ)x,y log po (y|x) < m@ax]l(y, 7). (1)

Proof. The structure of pg(y|x) is given by
po(ul) = [ palulilpe(alx)ds

= / Pe(Yl9)0 11 o (x) (9)dy
= po(y|fare(x)) (2)

where 0y, o0 (§) = 0() — fare (X)), fare(x) = Y12, vio(UTx). That is, given

an input xo, pe(y|x = x0) = po(y|y = fm,e(xo)) are the same. The joint

probability
pe(y,9) = pe(yl7)pe (9) = po(yl7)pe (9) (3)

The MLE objective is,
max By, , 108 po (y[%)- (4)
The mutual information between ground y and prediction § can be written as,
maxT(y,§) = max F(y) — H(ylj)

= max —H(y]7) 5)



We can write,

H(y|9) = Ey grpe (v.5) — logpe(y[9)
=EyEyy — logpo(yl9)
= EyExyEgx — logpo(y9) (6)

where the second equation is due to Eq. 3.
Note that |x ~ df,, o leads to

Eyx —logpo(yl9) = —logpo(ylfrre(x)) = —logpe (y[x) (7)

where the second equation is due to Eq. 2 again.
Now, we see that

max Ex,y~px., l0g po (y]Xx) < max —H(y|9) < max I(y,9). (8)

Thus Eq. 1 holds. O

Corollary 1. Using the setting and notations in Section 2.3, by applying ordered
dropout on the element of v, the mazimum likelihood objective (LHS Eq. 1) is
equivalent to

M
1
ngX Hl"’M;(M_C)(HC_HC—l)? (9)

where I, = I(y, fo(x)), fe(x) Zf b(x; Uy, vi) = ch ViU(UiTX)-

Proof. By assigning the C(-) over the indices of elements in v, Eq. 1 is written
as

max EencEx,y~py., l0gpe(y|x) < max Eccl(y, fo(x)) (10)

Let the C(-) be with uniform probability parameter %7 the objective becomes

1

—1I 11
mx 3 e (1)

which is expanded as

1 2 M-1
mgx H1+(1—M)(]I2—H1)+(1—M)(]Ig—ﬂg)“‘—f—(l— )(HM—]IMfl)

(12)
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