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035 1.1. Conditional Probability for Sampling Hidden Features 089
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139 We obtain the probability of a particular hidden unit 2 € {0, 1} being active given x,y, s, m by: 193
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147 Then, we rewrite the conditional probability in a matrix form: 201
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216 1.2. Conditional Probability for Sampling Visible Data 71
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218 Here, we derive the conditional probability for x. o
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225 The conditional probability of x is written in matrix form as 233
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22; 1.3. Conditional Probability for Sampling Labels 2;2
326 The conditional probability of y is 380
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222 1.4. Conditional Probability for Sampling Saliency Maps ::3
434 The conditional probability of the mask m* of the «-th component is 488
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22? 1.5. Conditional Probability for Sampling Switch Variables ZZ:
542 Subject to the constraint s* € [0, 1], Zszl sk = 1, the probability of sampling switch variable s* is derived as 596
543 597
544 P(s*=1,x,y,h,m) 598
o4 P(SL — 1|X, y,h, m) — = - y X, Y, 11, (57) S
546 Zk:l P(S = 17 X,y, ha m) 600
547 _ exp(h” (W'(x om") + b") + ¢ (x om’) + y"Uh') (58) 601
2:3 S exp(hFT (Wk(x o m*) 4 bk) 4 ¢+ (x o m*) 4 yT Uhk) 222
1
550 = —exp(hT(W'(xom") +b') +¢T(xom') +yTUh'). (59) 604
551 Zo 605
222 where Zj indicates a normalized factor which is equal to the sum of all components. 233
22‘5‘ 2. Proof of Eq.(10) 233
556 P(x,y|x) can be defined by integrating over h and m. The detailed derivations are as follows: 610
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K
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583 7 4 J 637
584 k=1 p* =1 638
585 (68) 639
586 640
. . . N sF(WEThF 4ck)z C e
587 In order to simplify the expression, we firstly expand the term [[,._, (1 + e ix /%), which is similar to 641
588 binomial expression, and then define a series of Gy (I = 0,1, 2..., N'), where GG, indicates that we choose 1 term 642
989 N — k times and exponent term k times generally. Extremely, G;p means we choose 1 term N times, exponent 643
23? term 0 time, and Gy means we choose 1 term O time, exponent term /N times. Taking the common multiplication Z::
592 factor e (V" U+bT)h" jp account, we are able to write GGy, as follows. 646
593 647
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648
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650 Gop = " OTURDRE N 703
651 * (69) 704
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k T T
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659 (74) 712
660 Then 713
661 714
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. Plsls) x P TIEY g
—e
664 »¥ls) A A Gk (75) 717
665 k=1 h’“ (=0 718
666 1 dTy 719
667 x H Z > G (76) 720
668 k=11=0 Fk 721
669 Next 1 ) 722
670 ext we calculate Z’ﬁk operation for each Gy, and could obtain a series of Q. (I = 0,1,2..., N). F 723
hen | — |~ ) ,1,2..., N). For example,
671 when 0, the derivation for Qg is, 724
672 725
673 Qor = Z Gox (77) 2
674 Lk 727
675 e T - 728
676 = > &b U+bT)ht (78) 729
677 BE 730
678 M 731
679 - Z H esk(yTU*j+b].T)ﬁ§ 732
680 — (79) 733
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682 ~ 735
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684 J=1 hk 737
685 M 738
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756 Similarly, when [ = 1,2, ..., N, 810
757 811
758 M M 812
759 _ sk ck s*(yTU,;4+bT 42, WHT) skzock E(yTU,;+bT 42 WET) 813
Qi = e 1H(1—|— e /) +e 2H(1—|—6 IR )+ ... (83)

760 =1 =1 814
761 o 815
762 T 816
. s mNc H 1 +€ y U*g+b +1:NW ) (84) o1
764 Jj=1 818
7 M 1

- Qu = e (mrcitaah) H(1 + ¢ 0T U+ m Wi o2 Wiy @) oo
767 821
768 M 822
769 k(x1cl+x303 H 1 + ¢ k(yT U*;+bT+ac1W +z3WE] )) + .. (86) 823
770 - 824
771 B o 825
;:i esk(wN_lcﬁv71+ch§“\,) H(l + esk(yTU*j+b?+xN,1W?]€_1)j+xNW§V1;)) (87) :23
774 J=1 828
775 (88) 829
776 M 830
777 Ong = edicashoic la+e UG L m WD) (89) 831
778 b 832
779 833
780 Therefore, we could rewrite P(x,y|s) as: 834
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