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HepE > 2T LR EEERH R LRI WA B CHAMITH 2 # (Lee and Seung (1999)) MiEHINTWS. JE
BAEATH 2 L, BT INIEa M2 e L, S SIZ3EAaZIRE L 72 2 DDIRT ¥ 7 AT5IZ ok $ % FIET
HY, RO URT IR IR BANR—A L2805 A D 5. FAMETHNRIE, XA XETY vV

CEOBHT —RDORMHLETDNRT A= XOHEFDHDP SR IBEEHERETVE LTRSS ZENTE, &
DRWIRET V) VI RRBIEVE EN S BHATH O TR REL 0 5.

WE nxm OIFAET — 2175 X BBI Nz 5. £727 —RI751 2 0fRLT- 2 DDIKT v 7723k
l475% U, H £ U, TNZhnxd 178l dx mf751& 3 5. d < min{n,m} TH 5. LEHEHZE p(X|U,H)
YU, U, H Oz 2n2h pUN), p(HAw) £F3. 727U, A, Ay A1 S—85 XA —2Th
5. ZDLE BEHRA AT & B EE LR EIX

maximize L[q(U, H)], subject to q(U,H)=q(U)g(H) (1)

THZH6N5. 22T L 1% ELBO (evidence lower bound) %27 N & MBI
p(X,U, H)
q(U, H)] // (U,H)1 o0, H) dUdH
TRERIND. U, HDNAN=RFA=Z Ay, Ay ZED D FiEL UTIEIRAREDBREINTVE25, A
ARFERRACITED KREBRE DR X (hiE, 210 (2013)) 2HVWS Z LB ARETH L. X 512, BHMITH X
IZHIBI 2 E 2 5 21751 Y, Z W0 AN 7ZIEAMEEE1T51 4 (Takeuchi, Ishiguro, Kumura, Sawada

(2013))
(2 6)-(5)m

BREINTWD. 205G, £ 1 ZEIC & 2 Bl bEIx
maximize ﬁ[Q(UaHaAaB)]v SUbjeCt to q(U7H7AaB) = ql(U)qQ(H)q3(A)Q4(B) (2)
THASNG.
FEMET A D ROEELGREL UT, AL ATHOT v I ENH S (B (2015)). ARWFETIE, B

DIEAMEITIIDIRE X CIRAMEEEITTIIDRIZBNT, NANR=RIA=RIZMATT V7T HRBRE SR
A RIETH D FEERREL, BUEERIZ LD TOR I 2MEET 5.

S 3R

[1] &RBAR (2015). FEEMEITHIR T A = DO FEEBWUEADIEH, HAKG ¥ 28, 44, No.2, pp.
383-407.

[2] Lee, D., Seung, H. (2001). Algorithms for non-negative matrix factorization, Advances in Neural
Information Processing Systems, 13, pp. 556-562.

[3] HEM—, B2 ¥ (2013). 24~ X578 B O ST E) A, H ARG R 225 GE. vol23, No.3, pp.
453-483.

[4] Takeuchi, K., Ishiguro, K., Kimura,A., and Sawada, H. (2013). Non-negative multiple matrix factoriza-
tion, In Proc. 23rd International Joint Conference on Artificial Intelligence (IJCAI-2013), 1713-1720.



