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Effect of Vocabulary Extension using Word Sequence Concatenation
for Large Vocabulary Continuous Speech Recognition

YOSUKE WADA,t NORIHIKO KOBAYASHI,t YUICHIRO NAKANOf
and TETSUNORI KOBAYASHI

Vocabulary extension is utilized to improve the language model for large vocabulary contin-
uous speech recognition (LVCSR). In this method, we make new words by concatenating some
morpheme sequences and add them to the vocabulary. We tested three methods of extension:
frequency-based extension, entropy-based extension and total-word-number-based extension.
We tested their effects in terms of perplexity and recognition accuracy using Mainichi news-
paper articles and JNAS speech corpus. As the results, all three methods contributed to
improve the performance. There were no significant difference among these three methods.
The size of the extended vocabulary was the primal factor for the performance. In case of
bigram-based experiments, the best results gave 33% reduction of perplexity and 21% reduc-
tion of the word error rate. As for the trigram-based experiments, the best results gave 19%
reduction of perplexity and also of word error rate.
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Fig.1 Test-set perplexity as a function of extended vocab-
ulary size. Test-set consists of 26000 sentences from
Mainichi newspaper articles for 3 months.
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Fig.3 Average morpheme number per word as a function

of extended vocabulary size. Test-set consists of 200
sentences from JNAS speech corpus.

My NI, FHERIEEE LD IEHEFEEIOR)

BEBRRLTWEY PEWI T EHNTES,

4.2 FHWEIEHBUC L 55

3k, 1 H5EH7/-) 0FHBEEHERT. il
F—&ik, JNAS D 200 XTH 3.

BEIE, EEFERE FMEREE L 2FEICBWT
BOEVY, EEAEEL TIHELOEEIT DT
PCHDH, EEERLREL L HETHVSL &,
1 BREH 7o ) OFBRFEIL, 1.27 Loz, Th
i, EREEN HARRP LI LILH5.

4.3 KREREMRSHEBMEIC L 5

EREERSERE ROEGTITo 7.
FAMF—4 . BEAFTEZERX INAS EHEFT—4

N—2) ZBIT B 5Ky P RS RAY, BY
20 ADFEFEIZ X 5 200 .

BH/SS A4 1 12k MFCC, 7 —, BIU'#0
ESWTOLRD, 26 KTLNN7 M,

EEEFIN . FEEBRRECRELNM 71>, B
T, BIBROBIKELZN S 475>, 5IRRE
3V—70 HMM T, KB, 4 REERDH
TERH.

EEEFN . EERS5 TEOB®EEY ML B, N
TIh, VFATTL, BIY, 3EICHRAL 3
HEDOFNEFNT, 50, 100, 250, 500, 1000 &
DEPELBFEL 2L ED, N4T 5K, FF4
7M.,

FaA—4 . KEEHELHVZTL - AFRBAOT Y

Apr. 1999
I I | T I I
%0 --O--Frequency method
—— Entropy method
88 - ——Word number method _|
S
>
2]
o
2
o
]
<

Bigram baseline

80 [l ] | | | 1]

0 200 400 600 800 1000
Extended Vocabulary Size
a4 HAFERS TICBIT 2 EREFDBRERER. FME7— 513
JNAS B# 20 4 200 X
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Table 1 Itemized count of errors.
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HEHEER (500) 192 (15%) | 47 (34%) | 36 (14%)
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