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Language Model Adaptation of
an English Speech Recognizer for Japanese

TAakASHT HARADAT! and SErncH1 YamMamoTof?

English is spoken during presentations and discussions at international confer-
ences and business meetings by many people who have different mother tongues,
and there is a need for automatic speech recognition which transcribes English
speech by the second language speakers as well as native speakers. English as
a second language (ESL) speakers often have a distinct accent, as well as dif-
ferent lexical and syntactic characteristics. As the language model of a speech
recognition system is usually trained with transcribed speech data or text data
collected in English-native countries, and speech recognition performance is
severely affected when the lexical or syntactic characteristics in the training
and recognition tasks differ, speech recognition performance is expected to be
degraded by mismatch of lexical and syntactic characteristics between native

speakers and ESL speakers, as well as the distinction between their accents.
This paper proposes a language model adaptation to compensate for mismatch
between those characteristics of native speakers and ESL speakers. A language
model was created by linearly interpolating a language model trained with a
learner corpus and a language model trained with a large native English corpus
of the same domain. Some experiments verified that language model adapta-
tion was effective for compensating for the mismatch between the lexical and
syntactic characteristics of native speakers and ESL speakers. This paper also
describes some relations between the methodology of creating the learner corpus
and recognition performance.
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Table 1 List of phonemes for an English ASR (Automatic Speech Recognizer).

Stops B, D, G, P, T, K, DX
Affiricates JH, CH

Fricatives S, SH, Z, ZH, F, TH, V, DH

Nasals M, N, NG
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0000 HMNet'” DO0D OO0 O Onative 0000000 Wall Street Journal 0 00 O
0000000000000000000000000 143000000 14100000
00 37,00000000000000000¥0nonnatived000000OO000O0
D000O00O0D0O000C0 DBE’OODO 1000000 101000000 24,0000000
000000000000000000TOEICOD000DON0DDON0NNDNOoonong
00DO000DOnative 000000 non-native 000 0000000000000 DO0O
00000000000000000000000000000000000000000

goboooooooobooooooooooooboooooooooooboobooDooboo

native 00000000000 00D0OC0O0O0O0O0O0OO non-nativeOOOOOD0ODOOO
O00OOnon-native 00O OODOOOO0OO0O0DOOO0ODOOO0OOOOODOOODOOODO
O0000000OD0Onon-native 0000 O0O0D0O00DOOO0ODOOODOOODOODOODO
gooobDOo DbBOOOD 1 0000000000000 DXOOODO IXDOOoOooooDo
O000o0oooooooooooobb nativeOOOOOOOOOO0OO0O0O0O0O0O0OO
gobooboobooooobooooboooobooooboooboooOoooboona
ooooooOoOOO bBOOOOOOOOOOOOOOOOOOOOOOOOOODODOOO

goboooooooboobooooooooboooooooobooooboooooOoooboOoOoooao

000000000 RSSOODO0O0DOO0OOOOODOOOOOODNOOOOO

(3) ODOOOOO
00000000000000000035000000000000000000000
000001 0000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000

00o0oooooog Vol 50 No. 10 2574-2582 (Oct. 2009)

(4) 0DOoOOO
00000020000000000000000000000000000000000
0 BTEC OO 500,0000000000 300000000000 bi-gram 000 tri-gram
0000000000D00000 native 000000000000 000000O0O00
000D000D000000000000 nativeD0O00O0O00000000O0 non-native O
00000000000000D00000

(5) 0OOOOO

00000000 ATROODOOOD ATRASROODOOOOO0O0O0000 20000
0000000000 1000000000000 bi-gram 0000000000000
0000000000000 2000000 trigram0000000000000000
00000000000000000000000000

3. 0O0O0OO0O0OO0O0oOoOobOoooo

3.1 0OO0OO0OO0O0
gbooooobooooooooboooobOoooobooOoboobOooboobooooboo
gooboooooooooooobooooobooboooooboooooobs00bODbDO
00000000000000000000 150,0000000000000000% 00
gooooboooboooooobooobooooboooooooooboooooDoooDo
goooooooooooobooboooobooooboboobobobooDooooDo
000000ooooooooooooooooOooo TOEICODODODOOODODOOOOD
0000 TOEICOOOO 300000 90000000000
goooooooooobobobobooooooooooooobooooobobboOoOoooog 2
O000000OBTECOOOOODOOOOOOOOOOOO 29000000000 568
oooooooobobobboobooobobobobooboboboooobooooono e3ebnn 1,500
gooboboboooooooob 150000 500000003000 xsO0O00O0OO00O0OO
goboo3ooooooobooon
goboobooooooboooooooboooooboboOobooobooooooboboOoooooDoboo
goboooooooooooboooooooooOooOoOoobobooOooOoooooboboooon 2
0000000000 (5KO11KOSKOOOODODODOOOUOOOOODooooooBTEC
000000 4% 00 48%0 0000000000000
goboooooooooboo 120000000000 1ro00000O0C0COOOOO

(© 2009 Information Processing Society of Japan



2577 OOO0OO0OOO0OOOOOOOOCOOOOOOOOOO0OOO0OO0

02 0000O000000O00O0O0O0OOoooo
Table 2 Domains of the learner corpus and some features.

ooo oooao oooooo gooo ooo
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Table 3 Examples of the task sentences and their translations by the subjects.

go0ooooooooo ‘What is the day of the festival?
When is the festival?
Where is the festival?

Will you send you to your home?

oooooooooo
Why don’t you to take you to your home?
Shall I take you your home?

gooooooooooooooo What did you do before your lessons?
What did you do before the class?

‘What were you doing before class?
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Table 4 Comparison of WER for the RSS with the native acoustic model, the non-native acoustic
model, and both sets of the acoustic models.

native AM  non-native AM  both sets of AM

oo 70.2% 26.4% 26.4%
oo 63.3% 27.5% 26.4%
oooooo 17.7% - -

0 5 native 00000 0Onon-native 000000 cross-domain D0000D00000DO
Table 5 Comparison of performances with the native language model, the non-native language

model, and cross-domain language model.

SSS-B SSS-T
bi-gram  tri-gram WER bi-gram tri-gram WER
native LM 49.5 33.1 30.6% 89.0 73.2 39.9%
non-native LM 33.6 21.0 26.2% 79.4 55.2 36.7%
cross-domain LM 38.1 21.6 26.6% 32.8 13.8 20.4%
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Fig.1 Relation between TOEIC score of each subject and reduction of perplexity with the tri-gram
of the non-native language model.
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Fig.2 Relation between TOEIC score of each subject and reduction of WER with the non-native
language model.
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Table 6 Comparison between reductions of WER for all subjects and subjects of high proficiency.
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Table 7 Comparisons among the native LM, the non-native LM, and a non-native LM which was

trained excluding the same translation by other subjects.

SSS-B SSS-T
bi-gram  tri-gram WER bi-gram  tri-gram WER
native LM 49.5 33.1 30.6% 89.0 73.2 39.9%
non-native LM 33.6 21.0 26.2% 79.4 55.2 36.7%
non-native LM (no_dup) 35.8 22.2 26.5% 79.2 54.8 36.6%
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Fig.3 Relation of WER and perplexity to subjects and target sentences.
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