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In recent years, spoken dialogue systems capable of responding to various
utterances have been studied. For example, there is an approach that detects
out-of-task utterances and process them by the Web retrieval. However, in
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general, a language model in a spoken dialogue system is built to recognize
in-task utterances. Therefore, it is difficult for a spoken dialogue system to
recognize various out-of-task utterances with high accuracy. In this report, we
constructed a tri-gram language model using the Google N-gram, which is a
large text Corpus, and evaluated the versatility of the model with three types
of speech data. As the Google N-gram does not include readings, they are auto-
matically given by the morphological analyzer mecab. Results on word correct
rate and word accuracy show that the language model built from Google N-
gram is inferior to the models that customized for the domain. However, the
model has equal performance to the JNAS, the Newspaper language model, on
word correct rate. It should be mentioned that the evaluations contained in
this report are the first trial and baseline results of the model. Because there
are still several problems, such as wrong reading included in the Corpus, we can
expect improvements in the performance by correcting them. In addition, as
the language model built here is a tri-gram model, If 4-gram or 5-gram models
are introduced, further improvement is also expected.
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RS TE DIPHHEDRNWEBET VAR T 53R L LT, KT XX ha—2Th
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Fig.1 Speech-oriented guidance system “Takemaru-kun.”
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Fig.2 Process flow of “Takemaru-kun.”
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WBZ A7 IR T A=Y D F X7 A FEFRMBIR R Web ~— V2R LT LE O lREM:
Ndd. LoT, FAVHAKFEORBIERZ N LT D7D F R 7 AFFEDLERMEIT KL T
ZHWAEOBNWEEET LV EHVOIMERS . &2 CTHEl, KFETF A ha—/XT
® % Google N-gram (ZF&H L, & OO % 572,

3. Google N-gram

3.1 Google N-gram & (&
Google N-gram(IERA 5 : Web HAGE N 77 4) L% Google RS L T D
KRBT F A P a—_"2ADZ & T, —RIZAHINTND Web X—T7 b 1~T-gram ¥
TO n-gram NHEINZbOTH S, ERVITITERELEDR, hOSENRS>TND
n-gram b ® 5. n-gram OFHIZHV iz Web _X—TOF —# 1% 2007 4= 7 H IS &
N7z oTC, FRLBRICER Sz Web =207 — & 3EEN TRV, E72, n-gram
OHHIZHW BTz Web ~— Y OFUIAB STV 720, n-gram OB L TIZLLT
D X9 IR O TN D
(1) SCFa— RE#H
Web ~— % UTF8 ICE#A L C, n-gram ZfiH75.

(2) IEHYE
FT_RTOLFH)E Unicode BEDH D NFKC IZ LV IEFLEN TS, £ 1IFHEHAR
FEICET L ERERETH S

(3) XonHE
T e 29 EREI) LT L LT AL TWA. 20Tk
W, le—=27%,] X [Yahoo!|] &WomRUIY XFEETLHEND D L, X
B EARGE ) A& CHEI S LD RTREMEN B B,

(4) MBI OFE, i
Web R—=UIIXERLT TR Z T HEEND 2D, & 770 &G0 bR
DRFREAT TS, BRI 5 SCFLLT 6 L < 1% 1024 0L L (Byte 2 Tid/s
<. Unicode 3LF4R), OLMR7NERO 5% K, AARFED code point(F 2 ZH)
DEED T0%AKmM DL AT R BRI TN D

*1 GSK2007-C Web HAGE N 77 A% 1 it README - http://www.gsk.or.jp/catalog/GSK2007-
C/GSK2007C_README.utf8.txt
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Table 1 Normalization affect Japanese

EAXKT - FHEET

£ 2 CHEICHWZ BHAGE code point
Table 2 The Japanese code points used for

judgement of extraction sentence

Y hF — LfAIZHT U3040 .. U30FF
B—wFERE - TATZy~y b (I 111) U31F0 .. U31FF
iR (), ") U3400 .. U34BF
U4E00 .. UOFFF

UF900 .. UFAFF

% 38 n-gram OFEAIRIEH
Table 3 Detailed information of n-gram

i Web ~=— %k FEAABH
AR 2007 4 7 A
BT — 2P AR 26GB

255,198,240,937 (2550 %)
20,036,793,177 (200 )

W72 0 1-gram ¥ 2,565,424
HA D 2-gram % 80,513,289
B0 3-gram K 394,482,216
W72V 4-gram ¥ 707,787,333
B 5-gram %K 776,378,943
B0 6-gram K 688,782,933
W20 T-gram ¥ 570,204,252

HREENZIXTERE R AENT 8% mecab-0.96 & mecab-ipadic-2.7.0-20070801 % H T
Do EHERIE—EIMT L TR LT, Sfr=7 —3LOE T —F IS TN D
F72, Google N-gram IFFEH & n-gram IZXF LT v b A7 BT T\ 5. E%EIT Web
A= 50 EIPL BB U BER A ARGESE & L, 50 [EIARTH O BARIIARME ((UNK)) &L
THy A7 I TWA. n-gram (XHEBHHE D 20 FILL EO n-gram Z xSRI L, HE
25 20 [ERAMG D n-gram 137 — Z IZ& ATV, n-gram OFEMIZRERAES 3 1ORT. F72,
2% 3 OIRHLFESUT n-gram Z{Ek L7z Web ~— T O2HFEHTH > T, Google N-gram H
\2H 2 EHFERTIT W,
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% 4 Google N-gram (231} 5 SFEET VO
Table 4 Building condition of language model on Google N-gram

CPU 64bit 7= 7 /-2 7 Intel(R)Xeon(R) 7 2% v ¥ 5160 2 Jrf
AEY 32GB
FERESR AT 25t mecab-0.96

JEHE ST mecab-ipadic-2.7.0-20070801
SEET A —L SRILM 1.5.9
SREET VER{ETFE | Witten-Bell i

£ 5 MELEWME 3-gram TF /LD Y n-gram %
Table 5 reverse trigram language model
H72 0 1-gram %% 1135528
F72 0 2-gram %K 39722785
F7p 0 3-gram K | 249785039

3.2 Google N-gram DSEETILIEE

A 8l, Google N-gram % H\\C, HiA& 2-gram & #i[A] & 3-gram DS iEET L& HBE
Uiz, RAIEERRELHER LY — Va2

£, l-gram OF — 4% % UTF-8 75 EUC-JP ~DOZEHMEZITV, T, FR4, HIR
Ly, TP 0 002 0 QISR SN TC W DRER ST A L, GEEEEEE
BVERLT 5. 72, Google N-gram OF — X IZITm A0 5 S Cunen=w, il Lz
FEEIZK LT 1RET D mecab F FIWT, BT EEIToT-. ZOBE, mecab i3 1 35T 0w
HEMGTHOT, IRERDIHEZ T, BolmiAaz I E5 L TLEIMBESEV. SEIT
Mol HATREETIC, TOEESHEETNVEZHE L., LT, Ml L72EE2 0 o
&N TS 3-gram % Google N-gram 2>b it L, #0647 3-gram 721F CRijM\ &
2-gram &A1& 3-gram OFHET NV EMEE L. ZOFEIZL D HEE L ¥k & 3-gram
EF VDRV n-gram HEF 51277, Google N-gram DFHliFR Tl Z D SFEET L
R 5.

4. ¥ i X BR
M2 Tl Google N-gram OIRHMEZ BT 272, 3 FEHOEFT —XITBWT
Google N-gram O HFEIEfEEE & BE EMEE 4RO, OSFIEET VLA IT 72,

4.1 FHELF-BEET—4
MO LB AT —ZIILUTD 3 >2Th 5.
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e INASTAFEv b
ARGy ERy L SFTF— 20T A My M C, BHEEOLELHS L
FrEERANGEEN TS, RADEE 23 4047200 LOT Ay b THDH. F
72, ZOEET—F OERRIZIZHFEETTVICINAS O PTM €5 /L& AVn5.

o [JEBLA] 2—P3EE
FHEHWMENT AT A 2T £ A EEEFZIERLIELOTH D, HiET—4 0
B e U CHigR-PBUEEN, B, KR, =— Y= b AFITHT -/ & OFEEN
2. P72 H8EE T — # 1% 2003 4F 8 AICIE L72T7 —# T, KAFEEEA 1053
L, FHFERED 6543 LD, FEENFICEENH Y, Fie 0 FHEEEIT KR AN 584 3T,
TR 3490 ILTHD. Fiz, ZOFFT — X OFEBRITIIRAFGEIRAMNOITE S
PTM E7VEFEHAL, THREEEI AT ES PIM £V EFHT 2.

o [ZITEDL AL HATIHGE
FEH & OBFFED 12 K 0 ER Si=7— 2 C, 17217 £ 5 < Al OIERTET —4# (2002/11~
2004/10) O T, AFT [ToiFEHL A OF A7 HFGEETZ Ll LC, i L7=4
AINFEGHDOT =2 Thb., Lo, 7217 EB ) 2—FRFEO—EHHLT—Z L LT
EATND, RAFEGEN 894 3¢, AN 7028 XH 5. HKIFNFICEENRHY, B
720 FEEHUTRAD 736 3L, FHEA 6705 XLTHD. T3 £5< A 2—FHRFL O HE
FNAEICEERD RN b, ZEEEOHHIEFENEZNE NI ZERnbnb. £
ZOEFRT— X OFEBRIIIKRARGEIRAAOI T EDL PTM T VEERA L, 7465
IO ESL PIM €T V&M AT 5.

4.2 ERAE
FEAM SR Tl Google N-gram ORHMEEZ R+ 5729, 3 EOEE T —XITBWT
Google N-gram O HGEIEMESR & HERIEMEE 2 RD, LTOSHEET VERBEITo 7.

e MNP45: 1991 4 1 A~1994 4£ 9 A @ 45 Ay OfF B HGRF = — 32 (JNAS) 7>
O LI EET L

o 7ZIFEBET N 2003 4F 8 HLALD 2002 4F 11 H~2004 4 10 HlZRBiH 5 7217 % 3
SAh) OEERLT—IDLEEL-SHET IV

o LITEDHXAINET N X AIIFEEEEERIN LT 2002 4F 11 H ~2004 4 10 HiZk
F5 720 F5< ) OBESELT—ZNOHBRELESHET LV

TN HIFAET Google N-gram & JERERMT DS % [7) UIZ T 2 T2 O TERERMTITIE mecab-
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® 6 FEBSM

Table 6 experiment condition

JNAS 7 A v k SET IV Google N-gram
MNP45
T ELET N (KA
FHET L JNAS PTM €7 /v

Eikm Y | Julius Ver. 4.1.2

-3 FE5< Ay 2—VIREE SEETT IV Google N-gram
MNP45
T EDLET L (KA - L5
T 72 E£5 PTM 7V (KA« FE51)

Julius Ver. 4.1.2
Google N-gram

[T E2< A 2 AT 415858

MNP45

2T EDHATNET IV (KA - TR
LT )L 72 ES PTM E7 /0 (KA - FfiE51])
N e Julius Ver. 4.1.2

0.96 & mecab-ipadic-2.7.0-20070801 % WV T\ 5. 7=, SHEET MVERY — L L ST
FNE{ETED Google N-gram & [A] U SRILM 1.5.9 & Witten-Bell 54/ L, #ilf
X 2-gram LM X 3-gram OFFEETNEHEE L. I, RITELIETAELTED
AT WNET IR E THORGEEZ TNEN5T T, RAASHETVE THASHEET
NERBEL TS, FEFET—ZBRAOEHEEIRANASHEET NV E HLOGA T TILASE
ETNVEMER L. £ 6 DEREFTHS.

43 EBRHRE

FBIC L VEONAERT — X OFHMAOfR R %K 712577, Google N-gram 1% JNAS
TAMEYy bE THTFELL A 2—PHEEICEB W THFIEMRE, HIEEMFENEIZ FA
A TS LTV D MNP45 R 1T 5E7 0 (KA D) L0 BV &b s.
ZDTEND, HLWLEBRBALETLERRT FA Fa— "2zl TEHEET VS
LTh, A THEIG LIZSEET AVOMRICIFEZE LRV &85, Ziut, S
ETFNAND LWL EEERREEALTEBHNNBEL-0THD.

ST, T2 E < ) ZATHAFRERICE O CHHEIEMR, HELEMARBE S LICH A
INRFEEEZB L TNRWZTED X A7 NET L (KA - FEH]) L0 BEWZ &3bh
%. Google N-gram 717 £ 25X A7 NET /L (KA - TR L0 bHEFEEMR, HEE
MRS & BBV DI, 7 E B X A7 NET L (KA - FHBD) 135802 2 7 4656
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Table 7 experiment result
KA ik
HEEEMRR | HEEEMRE | HEEEME | HEE AR
JNAS 7 A by b Google N-gram 59.38 35.44 - -
MNP45 83.94 81.95 -
T ELET L (KA) 34.65 24.9 - -
[72E5< ) Google N-gram 58.7 39.81 47.83 20.48
o REE MNP45 56.18 36.77 46.83 28.92
HELET IV
(KA - FHE5]) 78.9 64.06 75.3 59.64
(72 E5< ) Google N-gram 50.93 34.88 34.57 11.42
B AT A MNP45 50.88 40.16 31.48 24.52
T ELHXRAINET IV
(KA - FHE5]) 55.43 43.25 48.2 41.21

EHATHRNDEDD, 2—PRFFEDT L —ARLFERICE D THUMER H 5720 LB LB
%. £o7T, Google N-gram &% X7 NET /L (KA - THB]) OmEGETV, X275
FEOFFHLL L TWD 2 —FHGED 7 L — ACFEHEIK R L, B OSEARHEHI b %t
BT ET e EDL ) # AT ORIEIERE DA EX3 MR TE 5.

%72, Google N-gram | JNAS 7 A b v MIBWT RAAL AZH#IG LTV Wzt
ZETN (RA) L0 BHEGEBEMENREL, [T £ A 2—PHFEE [T EH< A
Z A HFEFRZBO TS MNP45 & FREDHBEMRLGL LR TI TS, 2O L
MH, RAAL AZHEIS LIEFREET VTITED RV H DD, Google N-gram X MNP45 &
R DMEREEZ R > TWDH I ERba o7z,

EBIT, RAEFHD 1720 E5< ) Z R 7 AFEFEITH T D BFEIEMRR & BEE E iR %
X3 EMAITRT. K3 EX 4G, Google N-gram 1IfMDSFEET /L & T, HEE
IEMERSENBEGEEMEL Y IRWVEZ RV SCTWZ ERbhoTe. 2O Z 0D, Google
N-gram (FFEAGR Y LD SFEET NV E LR TRERLT VI B3 bho 7.

5. $hH Y IC

B A7 NFEFED LRI HE TE DA EWEFEET VAR T 2R A L LT, KH#
BT ¥ A b a—/"ACTH% Google N-gram (2, HEWWIZHEAZFE L CEEETT NV EBE
L, ZTOULAMEZRHE L7z, Google N-gram 1% K A A \Zi#)IS L7 SFEE T /L L 0 PEREN
£5HDD, MNP4AS LRFEDMREEZFF > TN D 2 EBbhoT-.
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Fig.3 word correct rate and word accuracy for out-of-task utterances of “Takemaru-kun.” in adult
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Fig.4 word correct rate and word accuracy for out-of-task utterances of “Takemaru-kun.” in child
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FI, T2 ED ) ZFARATHFEFHRCBNCTIZITEL X AT NET L (KA - FER]) 5
oET VLD BEREMRIE ST, UL, T ELIXATINET L (KA - )
TN H AT N/ E A TORNE DD, 2—PHEFED 7 L— ROFEEITB W CTERIME
BHi7ebEZLND. Lo T, Google N-gram ¢ 7217 £H5X% A7 NET NV (KA -+ T+
R OMAEZEITHI Z LT, T ED< A A7 AGEORBMEROM EXPIFFTX 5.

F7z, SEIOERERTHDHH 3 LK 4 25 Google Ngram (O SFEET /L & LT,
HREEMREE NGB EMR L0 HEVMEZ I 0T W Endboiofz, ZHUIFAGR Y 23

BHET IV EENTHERLTWVWI LEZRL TS, ZOMBITHART LT ¢ OFES
3-gram £V LD 4-gram, 5-gram #HWTSEMHIRNZRD D Z & CEENHIFFTX 5.

E5Z, AEIOFERIZE D, Google N-gram (Zxt L CIEMRFHiAE M ETERNEND
MIEEA L Roho7. 2, mecab ZHWVWT 1 BT ORAEZMELTWDZ LD, iR
W OB SINRIGEHRAME 23, EMERFTEAVMFETERNNLTH D, TNEHET DI,
n-gram OFHFEEZ —EREG LT, BREMRIT LB TR EDLEREZX LND.

A A5 L7 Google N-gram OFiEET MIHL ETHR—RAT7A L THY, 5% h
b EICEBETVOME, AT VT 47 EORHT VDT A—2FE, Google
N-gram O[] & 4~5-gram O, FAMGOUWER L 21T ORI FE2R2 5.
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