Internal Use Only(JEABA)

TR-I-0279
PR oEEE A\ BREET v L
% DE RO
Language Model Using N-grams for Particles and
Its Application to Speech Recognition
R | g
Shinkou AWATSU Ryosuke ISOTANI

eI LAt
Shigeki SAGAYAMA

1992.9.4

B=

EFETESCAWO N AGEINASEEF L& LT BEED bigram,trigram 7% & o;HEH8T
EHBERTH B C L BHbAT VS, L LEESEDoHETR. XERORZOBERD X 55X
B A SEBRORRAEHETH 2. —FH, XE~— X OEGHEHL. 0¥ ¥ TRXEOHE
ERS A OEANTRE V. ABRECR, XHNOKFEOES 7= Y IKER L BEEDE
GHETERAV T EIcK Y, XY ABMASEBRLEEBLS 5EFETVERRT 5. T
FAKRE LT XEHRKD bbh 30— coBEgifiat 2 7 ¥ X b F—FR—2 XY
KD, TN ENERBCERT 2RRE TR -2DT, ZOBRCOWTHET 5,

tRALRZE
Tohoku University

ATR EBEIRESEITAE
ATR Interpreting Telephony Research Laboratories

© (K)ATR BBEREIEHRAD 1992
©® 1992 by ATR Interpreting Telephony Research Laboratories




BXx
1 {(IL&IZ

2 FPLFFOTILTYXA

2.1 ZEF e e
2.2 BEBEE . . . e s

3 BhEED N-gram D45

4 EHERSR

4.1 SEBRERIE . . . .. ... e e e e e e
4.1.1 TEILIBIER . . . . . e e e
4.1.2 BEEBMLEER . . . . . . e e e e

4.2 BEEBSEER L
421 ANZVv—AsECERIELATELETRAWRES ... ... ... ..
422 BERECHGRBOBERZEILEBES . ..

5 FLH



1 (FL®IZ

EERBCANLONIHEMASEET AL LT, BEOHGHE AR TH 2 C ¢ B3HL
hTwd, Lo LREROFETR.,. XEBOBRZTEGRD X 5 A KRB A SEFROERHS;H
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end
Z Pc,(t) + 'weight : T"‘uni_qram(wc,(t))
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end

Z (Pc, (t) + weight - Trfrigram(wf:z (t)IwC:—z (t - 2)7w¢=:-—1 (t— 1)))
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= 1 ZBROBER L B

fuE | £BFE T 3 HEES
¥&BhEA 56.4%
BEReBhE 18.7%
FEBhE 10.8%
REDEA 10.2%
BBhE 2.49%
T BhE 1.44%
HELA B 0.043%

SERR LT L 2 BhE @ N-gram @ Entropy & Perplexity %% 2 WKiR3 . £BIE. #EIFAD
WH & b+453Ewv Entropy KA TWBRC EMHE013, DEVERBRETFAMLLTERTH S
LW TE 5, F 7. N-gram % unigram,bigram,trigram & #§% LT % Entropy 28% % b/h
Elabhne et EY, HEY NDOKEWN-gram T4 & DIBIEDOZRED 3 L EDbh 3,
BHL T3 5ROEHER 5 e, HEED Entropy ¢ EEEDHEIHER w2, &E LR
B, XHioR#icEN 355D Entropy & Perplexity » 2L TH <o

% 2: Bhg® N-gram @ Entropy & Perplexity

B (24 TB5R) 28hF (73 F55)

Entropy | Perplexity | Entropy Perplexity
unigram 1.91 3.75 3.06 8.34
bigram 1.75 3.36 2.75 6.72
trigram 1.72 3.29 2.59 6.02

LHER (5441 ) | oA ORE (1688 L)

Entropy | Perplexity | Entropy Perplexity
unigram | 8.33 322 6.13 70.1
bigram 3.77 13.6 4.40 21.1
trigram 2.01 4.01 2.88 7.39
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4.1.1 HENPEE

&6l SCEEREER & LT SSS-LR[2)[3] K X 3 R EEHE OXERMER* T Ao/ C
hickh, BEXECH L, ES5MNETOXEHER & N FROTENLERB LN,
DL ED, TENBROLHEYFE I, FLCTT,

= 3 FELEH
- SOthgE
Y7y v A 12kHz
VAV FY » 3 v 728 (20ms)
SR 5ms .
JRS 16 ZkX LPC-Cep + 16 & A LPC-Cep
+ Power + A Power (34 kK5T)

3 4: SSS-LR I X 3 XHiERes: (REstheBisls» b )

stk o ERRSHEEP LAKICEET 545 T &5
REAR 137 37 /353 SCHf
RBE A R 7 (SLERPISCEE) | A — A8 19T4(BAEERES T4 BERE B YD)
] B 24 (MAU, MNM)
global beam D ¥ —4lg 256
NTFA=X local beam D ¥ —4IE 64
e 4000
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4.2 FRHREER
4.2.1 ANTU—LETERLLLE-SELEZBVWEES
(LEE) = (FEWAE) /(AT7v—0E) + (BEH) X (BEHLE)

¢ LTRAFHE 2 7% o e, BEH & RBBOMEREE S, Xb6IURT. BENLE KX

BERMDOIFA A, EENWLEC X >THIEL, Eff L 22 C L BB D 7cd. TEEHLEDA
2RV S (EENWLEDOEHS 0) K~ &, 5% MAU © 24%. 5% MNM ©2.6% 32
MERALLTY? (& CEENWLEC X 2 RRm_ L2438 5%, SEMNLECX VERER
EFE LT LE>e b0 2.5%. EHEMN2.5%). €D ¥BEWILEO—NERMNERT
ZnbDoD S bi10% % BELcC tiChde 2 L. —fEREHBEF TRV DDOIIYE
REFLNCEEL T3 0T, BIFAORE-DOHN20% REFEEhcC itk b, ¥/c. B
ZEEDICKEL T2 LEBRIRACTHE. SEBENLEOHERAKEL & 0. TEHLE
BEDINTLES D LBbh 3,

& 5 EH & XSS OB (5F MAU)
A MAU (FEWALE D ST OEREHE 77.90%)
A :
(X 10-7) 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
unigram | 79.32% | 79.32% | 77.62% | 75.07% | 73.65% | 71.95% | 69.97% | 69.12%
bigram | 79.32% | 78.75% | 76.49% | 75.63% | 72.52% | 71.38% | 69.69% | 68.83%

# 6: B L RS OBHR (5% MNM)
HE MNM (ZEHIHEE D T DOERREE 88.10%)
BH
. . . 2. 2. . D 4,
(% 107 0.5 1.0 15 0 5 3.0 3 0
unigram | 89.80% | 90.65% | 89.24% | 87.53% | 84.98% | 84.13% | 82.43% | 81.30%
bigram | 90.65% | 89.52% | 87.82% | 86.97% | 84.14% | 81.30% | 79.88% | 78.18%

4.2.2 FELRECCHEEEOZEEEAIEE

4 EISRER I v 7 SCEERESSR SSS-LR 0 FENLE R XHiekic ¥ 2 BE % kickmE

TFHRIELTw3, LAl FHRIELTHEeHIc, TAB] & TAR)] oFEBHAEDEL.,

MOO0O00 & MMOO0O0OR ] L oFEBHREOENE-DDICED IFELL AV,
ree. LE%:

(LK) = (FLHLE) + (EH) X (SHEOLE)

6



L LT, BILERY T o7/co BRAET. ESKRT F
BT 0.5~ 1% DEREEEROWEN R b5,

AR 43

£ 7 diRR o2 E X e & ¥ DEH & XERZHERE OB (5% MAU)

B LEEZZOEERAVES

B MAU (FEWICE D » T OXEFRRE 77.90%)

B4 o
(x 0.0001) 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
unigram | 78.75% | 79.32% | 79.32% | 79.03% | 78.75% | 76.48% | 75.92% | 75.07%
bigram | 79.04% | 79.60% | 79.32% | 77.90% | 76.49% | 76.21% | 76.21% | 75.35%
trigram - | 79.04% | 79.60% | 79.32% | 77.90% | 76.49% | 76.21% | 76.21% | 75.35%

% 8 MEREOREEE Lk & FOES & MBI (5% MNM)

BRI MNM (FEHRE D H T O RS 88.10%)

B
(x 0.0001) 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
unigram | 88.67% | 91.21% | 90.93% | 91.50% | 89.80% | 89.51% | 88.38% | 87.25%
bigram | 90.08% | 90.93% [ 91.78% | 90.37% | 89.80% | 88.39% | 87.25% | 86.40%
trigram | 89.74% | 90.08% | 90.65% | 89.23% | 86.12% | 84.70% | 83.28% | 82.15%
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BAEE N-gram X b [AEEF A BERIOBEREERFCE 2 KNSR/ T+ & LT FEDIEE
H7 =Y @ N-gram i BEL7co THPAERE LTXHRCHD oD 3FACEH LT, 7
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FBRKEVWAbDEBEbI3, 2DO2b Y, FEDONEH T KDOHZLIER LA niedH,
BYEE L ABEOHLSHhE R Y ORA S #7 =) MOESBIHROEREHSEL VW, chid
HEE N-gram # 832 c L CHA % BN do e, SEBEHRBOBME L L <S5
EFAEA G, BEgTAT ) XLACEFEESALC & HTFRETDH 5,

SE RS D Ho>Ts BIFRCOVWTOARDOERTHK>T LE>7cd. TOBFED N-
gram ¥ BEF B L. X bICHILEE®D N-gram ®, #FDOBHEE N-gram #45b
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