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SMEM algorithm for mixture regression models
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(a) Target function

(d) Split & merge (t =202) (e) Split & merge (t = 387) (f) Final result (t = 580)

1 EwEof. (a) ¥ —47 > MK, (b) PIMEIC K B HEERES, (c)EM 7=y XAIC
KB HEERES, (d)SMEM 742 Y XAQSEEMER (A7 v 74 202) TOHEE IR, (e)
R (A7 v 740 387) TOHERNR, (f) HmAHEER

Fig.1 An example of the learning processes. (a)Target function, (b)estimation

result from initial values, (c)result by the EM algorithm, (d),(e) results in
process of SMEM algorithm, (f)final result by the SMEM algorithm.
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Table 1 Comparison between two algorithms.

KR B RS
I i EM SMEM| EM SMEM
&) -131819 -1739 -1426 52 662
FEERZZ | 21320 182 124 35 477
B | -78206 -1372  -1226 156 2561
B/ME | -191712  -2625  -1749 6 27

#£2 FHEOFFREICET 5RO
Table 2 Comparison in equal calculation volume.
EM SMEM
S -1749  -1582
FRYERZE | 159 129

7oy ANBIOHEE S, ZALDORE WEEZ AT ER &
FTHETANDY, Fiig A1 &30 2720 (e-2).
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(f) IZSMEM 7 L= U X A2 & B ik, =8
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AT v T EE L. (c),(d),(e) X BV EHR
BoNTWASZENnnD (F1). TFTAEOANTIHT
DHEE S, FEIZEVR S AR & 72 5 £ 51058
&h, ZURHEEERTHS (£2).

Wiz, EFCOEE B 5 1A S 100 BT - 728
A0, BwHEOEM 7T Y X5 SMEM 7v= Y XA
Lol ER LWRT., ZOoRE, TNEhoT7 3y
R DN LB FBAER ORI LR L OGFHRE (B EM 2
Ty TR OWY, R, BOKE, fRoIMEE g L
72D ThDH. Kbk, SMEM 743y XACED
TEOUENRD OND. BL, FEEE, FHTH13
FamELTW5.

FROERE) S, SMEM 7= XA X BEFIT
EM 739 X a% 13EIT I HA L, #HEENITESE
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FESEE L, 1EO SMEM 7= X5 X558
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(a) Results by Split-first method

80
70
60
50
40
30
20

Acceptance ratio (%)

0 5 10 15 20 25 30
Order of priority

(b) Results by Merge-first method
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(c) Comparison between (a) and (b)

22 PREOBEE OB, (a) aEELOEED
BRI IZ X2 7 7 &7 MK, (b) FHE#EDOHED
HRNEN Iz 5T 727 b, (c) BRiC L 5 k.

Fig.2 Comparison between two types of computa-
tions determining the order of priority of SM
candidates. (a)Acceptance ratios of each or-
der by Split-first method, (b)acceptance ra-
tios of each order by Merge-first method,
(c)comparison of accumulations between the
two methods.
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Table 3 Results by real data.
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Sy | -39112  -32159
50 FEHE(R 2= 52 21

F SN -39040 -32095
e/ -39214  -32167

x4 MFEEOHE
Table 4 Comparison with other methods.

SMEM(10) | 0.0233  0.79e-3
SMEM(50) | 0.0135 0.39e-5
MSE 0.0396  0.018
MDL 0.0123  0.43e-4

£ =F (m(tfl), w(t72), e ,m(t725); @) (19)

EHERXD.

BRTET — 4 DT, T BRI T 55
K (8) 1z &k 2 IAHATHI X A3, FHFLEE L CIEEAN 72
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RHALL7=. fBEL, €3O RETHD.

X 3(a) ICFEE THW-F— 4 2§, FRECITH
2 L7= 1000 Sx VY, 72 hCldEhlicse< 100 5%
WETH. RIFXTTNVEEZ 10 KOB0 & Lk &xD,
10 [E Tk 25 2L E Oft R 2 i Lz b o
Thbd. WFROBEAEE SMEM 743 ZAIZX 5%
BHRERNEM 743 XAOFER L LN TERL TV 2
EDHERTE S,

T E 50 & LIz OHEERE R4 X 3(b) 1oRd.
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%t & L7z 1% 10 o g % £ > = MLP(Multi-
Layer Perceptron) % f\ 7z Z#EE %R/ ME (MSE) %
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(a) Training data.

—_——10

—_—=0 o =t}

(b) Estimation results by SMEM algorithm.

K3 EF—2IcknER (a) FHT—%, (b) 7AMF—% (FEMR) LOHEEN (). K
WAL ET — 2 D OHEE, OB ITRERYIMEE.
Fig.3 An experiment using real data. (a)Training data, (b)test data (solid line)
and estimation results by the SMEM algorithm (broken lines).
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Table 5 Effects of assumption of joint distribution.
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