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Abstract A study on comparing different types of stochastic language models based on the
ATR dialog database is given. The comparison of a part of speech/word-unit perplexity and
prediction ability for the following words based on hidden Markov model, stochastic context-
free grammar, bigram, trigram, and bigram-HMM is evaluated. By using the bigram model,
we performed the continuous speech recognition of a 4699 word vocabulary size on the speaker

adaptation models.
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FLbDORIHMERT — % & L, &55% 30 X THEEBEE
LEATR o 720 KR 6ITHOWTHRMG L BMEH L TRTo

NEBHAT VY XL GEROEHEFRBROT VT
XhELTHLNTY S Viterbi ¥ —F (one-pass DP)
BE7 V- A EREORRLFEL T, BREET LV
L& 2RO BIEL EEAWMUE LR T LR E
FTZER Lo T ROXEM T RADHEFIOBEH %
BETHIENTED,



N

P(w'ly]) = arg max () _log(Pa(wnlytn-+1¥tn_sh2 - ¥a)) ‘
(1) E—LY—F HEH(7V—5b) 20T, £TFH

~ ShaHELSEEE L., REL T ETRER BEES)
+ weight x Y log(P(wn|wn-1))}  (23) HHRIEHNI R B RN D bo fEo T, H7 L — A
BV TRRLE VRV BT DR O RE» bR T
Bo FDW, T ABICEALbOPLE—AET
T T Po(wilynoyt1Yenytz 9r,) RBNST —2 B 2 BEFURRICH L TOREHER 2 Lic
B yop i1 Yia2 Y, KX UTHEE w,0BFROZ | SHERT AT YEIKIBICHS LTV,
IR, P(wi|we_1) 1EHEE w,_y ORICEEE w, HHEHE
THRETH D, AL, (HMM OFRAE + ¥ilibigram  IBMFER - A%, B3 bigram OLEOES L &
ORRE + Viterbi XA P R27 + ¥ =A% —F) ¥HE  gmorserontiiion, HELOWE LTV A#ERE
B RBMOMAA & LT, B - BRBCBCTOME g 2 250 @EBEIME S Ty (BED L
REXRHT 5, Z 5 BEERDIAII ) 60 %)o

n=1

% 5: ATR HITERDHET — 2 DEEREEFRIBFR (20 ZN) (%)

FALTF—% FHF -5
Fz 2R A A R R S S A S S R RS S R
bigram; 10.0 | 22.4 | 34.0 | 44.8 53.5 11.4 | 22.8 | 34.9 | 45.7 | 54.2
trigram, 11.2 | 23.3 | 33.7 | 45.0 54.2 11.6 | 23.1 | 34.5 | 45.7 | 54.6
bigram, 19.9 | 31.8 | 47.1 | 59.9 69.7 20.2 | 31.6 | 47.1 | 60.3 70.3
trigram, 225 | 34.8 | 51.3 | 63.3 | 711 | 229 | 34.6 | 52.2 | 645 | 742

tied-HMM, (s=07) 6.7 | 14.0 | 25.1 | 35.6 48.1 8.5 | 15.2 | 26.2 | 36.8 49.7
tied-HMM, (s=10) 7.2 | 14.5 | 25.6 | 36.2 48.5 8.9 | 15.6 | 26.7 | 37.2 50.1
tied-HMM, (s=15) 7.3 | 14.4 | 25.7 | 36.3 48.5 89 | 15.6 | 26.9 | 37.4 50.2

HMM,; (s=07) 7.6 | 15.6 | 26.7 | 37.0 49.6 9.6 | 16.5 | 27.9 | 38.0 50.6
HMM, (s=10) 7.7 | 15.6 | 26.6 | 37.0 49.3 9.6 | 16.5 | 27.8 | 38.0 50.3
HMM, (s=15) 7.3 | 15.5 | 26.7 | 37.2 49.5 9.0 | 16.3 | 27.8 | 38.2 50.8

bi-HMM,(s=07) 10.8 | 20.8 | 32.7 | 42.5 51.5 11.6 | 21.1 | 33.8 | 44.0 52.8
bi-HMMo(s=10) 10.8 | 20.7 | 32.7 | 43.2 51.5 11.6 | 21.1 | 33.8 | 44.5 52.9
bi-HMMy(s=15) 9.9 |20.1 | 33.0 { 42.3 51.3 11.0 | 21.5 | 33.9 | 43.8 52.8
bi-HMM,; (s=07) 11.3 | 21.2 | 32.9 | 42.8 51.7 12.2 | 21.7 | 34.2 | 44.6 53.1
bi-HMM, (s=10) 114 | 21.2 | 33.1 | 42.8 51.8 12.2 | 21.8 | 34.2 | 44.7 53.2
bi-HMM, (s=15) 11.4 [ 21.2 | 33.1 | 42.8 51.8 12.2 | 21.8 | 34.2 | 44.7 53.2
tied-HMM, (s=07) 8.3 | 17.7 | 29.5 | 39.3 51.1 11.3 | 19.6 | 32.2 | 42.0 52.6
tied-HMM, (s=10) 8.4 | 17.8 | 29.7 | 39.5 51.3 11.6 | 20.1 | 32.6 | 42.3 53.9
tied-HMM, (s=15) 84 | 17.7 | 29.6 | 39.7 51.3 11.7 | 20.2 | 32.7 | 42.5 54.1
tied-bi-HMM,(s=07) | 18.1 | 27.5 | 40.1 | 52.2 60.4 20.6 | 29.5 | 42.4 | 54.5 63.4
tied-bi-HMM,(s=10) |l 18.5 | 27.8 | 40.3 | 52.6 60.9 20.7 | 29.9 | 42.7 | 54.7 63.7
tied-bi-HMM,(s=15) || 18.4 | 28.1 | 40.2 | 53.4 60.7 20.8 | 30.2 | 42.8 | 55.4 63.9
bi-HMM; (s=07) 21.5 | 32.5 | 49.8 | 62.2 70.0 22.1 | 33.5 | 50.9 | 63.3 73.2
bi-HMM,(s=10) 22.1 | 34.3 | 50.8 | 62.7 70.4 22.4 | 33.7 | 51.2 | 63.7 73.5
bi-HMM,(s=15) 22.6 | 34.6 | 51.2 | 63.0 70.8 22.9 | 34.2 | 51.8 | 64.1 74.0

SCFG (n=07) 6.9 | 14.2 | 25.3 | 35.8 | 48.3 | 8.8 | 15.5 | 26.5 | 37.1 | 50.0
SCFG (n=10) 7.2 | 145 | 25.7 | 36.2 | 485 89 | 156 | 26.7 1 37.2 | 50.1
SCFG (n=15) 7.4 | 145 | 25.8 | 36.5 | 48.6 | 8.9 | 157 | 26.9 | 37.4 | 50.4
W X 22 | 38 | 56 | 83 | 11.3 23 [ 39 | 58 | 85 | 11.4
FesRCH 30 43 | 84 | 134|205 | 288 46 | 87 | 138 21.1| 295




3% 6: ATR EHEEBRMOEREM
ER 4699 HiFE
Efnti Pyigram (HEE | d0F)
Bigram O¥EF— % 10495 3 (117027 HER)
SRR 100 XXX 3 A
BENK BRI ES
RERE ATRR T 2 VWEGb
BHET N 5 KR 4 V—7 HMM
EHiAT TV 113 FH
ERESSLI €4 30 X / B&E
FHAER HEE /X
Y7 v REE 12kHz
=K 21.33ms NI VIR
7 L— AW 8ms
Dagiis 14 RO LPC 7347
HENS A —F 10 R LPC AVFT AT A
+ 10 REFRE + N —
5 B
AYUE I A 1T 4 OFERE 7 VT ARGEDHITEN
WHEF— I M TT v b O — L GEHEOTIE S

Ko B HBER*1T % 72, Bigram, trigram, HMM,
SCFG. bigram-HMM OHIC, trigram €7 WV D/NTF A —
5 ¥HS—HF%\, Bigram-HMM, i trigram & (212
DFEEN % F o T B25, 13T A= Q¥ trigram
XY EBPED RV, HBLAEF VOFTR—FRY

BETTFNTH-T,
L UKEERSUE MY A 7 h O, TR
BT DRSS & TR TR ET VOFR L

TS DA E D P EROE RS ER T
Wit 2 Ly, BUE. ATR BOERAMEF — 5 ~—2
CEHIBERAS A 2 BT AHL DT —F R—-RT
T AEBERICLY, L EOHE 4 OHERET VO
FRoTVDESHTCHD,
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