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Recall 015 .267 .260 .220 .046 .243 .127 .195 .225 .062

gobbooogbbbuoooobbboooobbogo
gboobbooboobboobuoobboobooboboooboboobobo
gbooooboobogbbodn2304: 10000000000 b0o0bDOoOoO
g0 2807:1.00000000002000000000000000000O0O
00000000000 000O0O000o0O0g [plooOobooOOOo0oooo
gobbooogbbbuoooobbboobuoooobbbao

4.5 UOUOOOOO

gbogbbuooboobbobbooboobuoobuooboobboobo
gboobobboobooboobgoobobobobbooboon

() D00000O0O0ODO0O0O MAEsO 090000000000O00O0OOOOO
gobosgoonbno
(2)00000000000000000000D0O0D00000O00 0D O000.64900



45. 000000 21
3) 0000000000000 0D0DooOooO0O00oUoooooooOd

gobboobobbuooooobboobbbuoooooooboobooooood
gobbbbbouooooobbbbbbodooooobobboboboooooad
gbobobuoooobbbuoobobbooogbooboood






23

(150 0O 0O0O0OO Restricted
Boltzmann Machinell [1 [
OQoooooong

subuoooooooobooboooobbooboobbooboboooo
gobboobboooooobobbbbodoooooobooboboooooad
oooboboboboboboboboo40b000oooooobobobon
gobbobobbuoooooogbbobbbodooooobobooboooooad
gbobobooogon

gobbobboodgoogobbobobbdooooooboobobbouoooad
gbbbooogbbbuoooobbobuoooobobouoon

5.1 UQ0OOO

gobbobbbooooobobbbouooooooobbooboooooon
goboobooobobobotboobdobobdboboboboboboboban
gobboobbuooooogobboobobodooooobobooboooooad
gobbbobbbbouodoooodooooobbbbbbbboooooood
gobbobobougoooobobbobbodoooooboboobooooood
gobbbobbodoooooobbbobbbouooooboboboooooad
gobbobobboooooogobboobobboooooooobobboooood
gbboboooobbobooogbon

Oobooboobooooobooboobobdoboboboboooboobooog
00 OO Restricted Boltzmann Machine[21| 000 0000000000000



24 0O 50 00000 Restricted Boltzmann MachineO O OO OOQOOOOO

Hidden Layer

Visible Layer

0 s5.1: RBMOOODOO
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5.2 Gaussian-Bernoulli [0 Restricted Boltzmann

Machine

Restricted Boltzmann Machine(RBM)[28)0 00000000 20000000
gboobooooboooooogsiboRBMO 20000000000000
000000000000 DDO0OGaussian-Bernoulli 00 RBMO GBRBMOO O O
00000000000000000000000000 v =[vy,+++,v4--+,01]",

v €R h=[hy, -, hj,-- hy]T, h; €{0,1}000000000 6% = [02,--- ,02%,---

c?c ROODODOOOGBRBMUOOOODOODOOODODOOODOD»0AOOOODO
po,h) 00000000000 ODOOOO

2

v—>b T v\ T
B(v.h) = || 52| —cTh- (;> Wh (5.1)
Z =Y e (5.2)
v,h
1
p(v,h) = —eHM (5.3)
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002000002 y000OOOO0O0OO0O0GBRBMOOORBMOODO0000
000000000000000000000000000000000000
00000000000 p(hlv), plk) 0000000000000

. . Uj
p(h; = 1|v) = sigmoid (Cj + Z W,-jg—i2> (5.4)

pv; =vlh) =N (v; b; + Z Wiih;, a?) (5.5)

J
sigmoid() 000000000000 ON(; p,0?) 000 p000 ¢200000
oooo
GBRBMOOOODOD 6 ={W,b,c,e>} 00000 £ =1log]],p(v,) 0000
0000000000000000000O0GBRBMOOOO ¢20000000
000000000000000000000 2=z, ++,2,,21]", 2z = logo?
020000000000

5.3 UUOODOO RBM

5.3.1 OO

00000 RBM[21] (ARBM)O GBRBMOOOOO, Fig. 520000000
0000000000 O. ARBMOOODOODODOODODOODOOOOOODOOOO
0ooooodoooooooooooooooooooooooooo

000000000 20000000000 h(one-hot vector) 00O DOOODO
000000 8= [sy,"++,8,-+,8g ] 000 r0000 s, =1000 one-hot
vectorO ROOOODOOOOOODOOODODOOO0OOOOOOODOOOOOOOOd
dooooooooboooooooooooooooon.

p(v,hl|s) = %G_E(”””S) (5.6)
E(v, h|s) = % ”‘TI’(” —e(s)Th— (%)TW(SVL (5.7)

Z=3 e Bl (5.8)
v,h
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ooo
Wi(s) =) As,W (5.9)
b(s) = ET+ > b.s, =b+ Bs (5.10)
c(s) :E+zr:crsr =c+Cs (5.11)

WeRX pbeRI*X eeR*'00000000000O0OOA, eRXOb, e
R (B = [by, by, -+ ,b] e RF) 00 ¢, € R (C = ey, 00, ,¢4] € RTF)
00000000000000000000000 ¢2eR™' 0 GBRBMOOO
0000000000000000000000000000000000004d
OoooooO

U4
plhj =1lv,s) =S8 (cj(s) + Z VVij(s)a—i2> (5.12)
p(v;=vlh,s) =N (U; bi(s) + Z VVij(s)hj,a?> (5.13)
J
SHODO0D0D00O0OOODOOO0OOOOoOoosl40b000O0
G (8)+22; Wij(8)v] 7
p(hj = 1|’U,S) = Zk ook (8)+5; Wik(s)0] (Ui = 0_12) (514)

5.3.2 UO0OOOOOOOO

ARBMOOOOOO 0 ={W,b,¢,0%{A}F, B,C}00000 L =log[],p(v.|s)
000000000000 000000DO00oog
000000000000000000000000000000000000
D00000000000000000000000000000000000
000000000000000000000000000000000 ROO

R+100000
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5.3.3 UOUOOOnd

0000000000Y 000000000000 4 00pep?)000
000000000000000

= argmax Z p(hW]vlV) )p(vz(f) |h®)

~ argmax p("[o?)p(v} )
(t)

= argmax p(’vl(f) |h®)

o)

= argmax N (v); b+ b, + AWh o?)
0

=b+b,+ AyWﬁ(t) o
A 2 argmax p(h® o)
h(t)

Eh"v}]

(t)
=8 <c+cm—|—W Al ('vx2>) (5.16)
o
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k I
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0000000000 0000000000004 000000000

ﬁl(f) = argmaxp(vl(mvff))

o)

= angma > " p(h" u{)p(v |AM)
t
Vy h()

~ argmax p(h"" [v{")p(v{" |A"))

o)

= argmax p('vz(f) 12

o)

= argmax./\f(vl(/t); b+ b; +b, + HyAyWil(t), o’)

e
=b+b +b,+HAWhAY (5.20)

h® £ argmax p(h® [v®)
h(®)

~ E[hD|v]

0
—S|e+c +e,+W ATH [ (5.21)
x x x 0-2
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