O0O0OO0OO0OO0OOoOaOo 4012
gbooobg oo so

A—IAR—REEHRARD = DREET — 2 INE

"o EF = FHH KR
# A R oAt W OB s

BT NVBEEORR LT, BWRRFR EVSNARITICET 2BE CEFRRY AT AN/ ELD LD
T B0, KEHERBEIRa— R ER L TWS. Z0O—8&E LT, EBICHRATLAEML
Tmeﬁ%kﬁﬁﬁ%#%ﬁ%ﬁﬁﬁ%ﬁ5%&%%wbt ZOEIRRITCOAI 2= —va v
178), BIY, ZOBRICHFEN I EERIUCEATET—F ENETHZ ENRENTHS. FROFTFRR
/XTA%%@iiﬁo&ﬁ%wk%mof,awmﬁ%wﬁbn CAH(ZA ER ) BEFEAREEE
2 LTHRY AT MCAN T 2B ERA . FROMELZHE L, MET —FBRHIROBNaI o=
—vavbBphalash—ya VIHETEDLZ L ETRT.

Collecting Machine-Aided Dialogues for
Corpus-Based Speech Translation

TosHIYUKI TAKEZAWA,t GENICHIRO KIKUI,t YAYOI SUZUKIt
and ATsuUsHI NISHINOt

A huge bilingual corpus of English and Japanese is being built at ATR Spoken Language
Translation Research Laboratories in order to enhance speech translation technology, so that
people can use a portable translation system for traveling abroad, dining and shopping, as well
as hotel situations. As a part of these corpus construction activities, we have been collecting
dialogue data using an experimental translation system between English and Japanese. The
purpose of this data collection is to study the communication behaviors and linguistic expres-
sions preferred in front of such systems. Since there are a lot of limitations in state-of-the-art
speech translation systems, we use human typists to transcribe the users’ utterances and in-
put them into a language translation system between English and Japanese instead of using
speech recognition systems. In this paper, we present an overview and also show that the
dialogue data is classified into two groups: efficient communications and rich communications.

_ BEARICIIREN RS VEILOSRETH S.
1. FAMNE 0 e s
% TR 1 LA, BERE B LRI — S
SNEARITE L AT LD T 0 MEOSFED X 5 IZR ﬁ%ﬁi@ﬁﬁﬁﬁ&%ﬁ%%@¢ﬁ%&ﬁﬁ%ﬁh
E SN H CEIES iz 2— /R AR—R F i RIEERER Lvb2—FIMEND (2 LTz > TEAHGE 75 ORESIC I
i) % IRVEIFE OFITREENTR 25 & S ICiEE L= SLBMBROND. b LEFRFEREROW 2 531
D, BB LENET O % D 5791 MEBBL RN TRV E TR, FF7T —420%
IO 2—RARNETH D . 5H%OFT R FEMEDINEEII N A U VT —F DU & 438 L CHL
2 — R EEET 5 EORE LRI R EEE DFHSTHRNWZ LIZRD. £HFTDHE, "M UUHL
RENZE2HD. —ODIITEFOSERME, BEMITIT T — & I TRET R & SUIBE O SRR L RBLDO L%
F, #a, SEEEOSRETHS. ZoDiGEH PeDZDIT 5.
DEFRME, BEMICIIFEE OB TR (28, &7 BHEOZERMEEBRT I NALV UHNT—HEL L
WV, BFE, B, KETO NI TNANE)R, FEEOEE T, WATRFEEARBUEY 2R L. ¥, £B0Z
(HADRMBBA, [EBSE) OZKETHS. =201 BRMEERBETIT—FINE L LT, RITREEARAEE
LEORARBICHT I E VR AKRHOIEZHAAL TN
t () RS R PR B RS a st a 59,
e ULRE D, Thb SORMEE BT — 4 DI

ATR Spoken Language Translation Research Labora-
tories LERIIHHET A &L TREHERT I EICEREE WV
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HOTHD. Lo T, MBI ERFHEHAORETH -
THEFRIL TRV O, TORENETFFRY AT A
BARAL D RERNBLEETRBRDREERSH S .

ZZT, BEFEHFWIRAa—SANEDO—BRE LT,
EEITHFER VAT L& UC A ARGEGES & BRI
ERATXFEHAT O R EFER L 7o, 20X 5 R To
I a=b—valATE, BXY, ZOBRIEFENDE
FERBUCEAT AT —F EIETH ZLNERNTHS. &
7ZL, BUROEFRRU AT L EZOEEME D LA
REWVWDT, EFHHHEORDVICAM (#AEX ]
NREFEANREZEESEZ LTV AT M AT 58
ERA. AT, EROBMEZHEL, WiFT—4#
BHRORNAI 2= —a vy B aIla=r—
VarviHETEDZ L R

2. TIHBATEXRFES RIC L D7 — & WEEOL %
BB, 3. TIHFERV AT IMEREZBRD. 4. TiIxt
FEFEBRICOWTGRRS. 5. TIX#REIT Y. &LiCe.
TeEEEL D5,

2. BEAENET —FIERODEN

T ERFRIIZED 72912 ATR THELLZAL Y v
HNa—=R_RFEZob B, —DIIRITERFLEARHR
£ (BTEC: Basic Travel Expression Corpus)2) Th
5. b2 U U AR ITRFE= — 3 (SLDB:
Spoken Language Data Base)4) T&®%. BTEC &
SLDB i3EffifNc/2 5T\ 5. BTEC (33 Sl ¢/
WRAITRFEEARBLO B ISR 2B DT2b D THD. 1
SMFRAT IS 2T B ABTFICH AL S TV B S ERHISCE
(Wb d 7 L—XT7 v 7 ) IZ8ND & 5 2R EIFR O
AWML, TOHEBIT20 FXXE#EzTWa. —7,
SLDB {T@REEN LI ATAAS U U NV REEEEEE
ZLEbOTHD. 2EL, RTAGEICRE SN TE
D, ZTOBMEIT2 T EBX DBRETHD.

FORNEEHIT U@ ki, EHR R+
BHAICEFTRER Y A T AR b i LR b T Hh
AHIHINEEL, ATR THEELEAL YU HAa—"RE
L O'BTEC » bBAEEARRBUCE S SV KRE
WZIERD &S BRBVRDH D Z EBPTRBRINTND.

o BTEC: FFEIE TR, LidhFVELIRHE
(W) ShTNWb72®, HEMRRFERILERRD
BAENRHD.

o SLDB: HBREMMELTWNAZ®, WilkaR o
RERDBEEN TRV, LM LMD, Bk
UIEREDEFRER S 2T L TIIEER v R
D DSBET LRV

o SV RBUNEE: TE DML FVHAREL

AATHEE

AAFHES A LA b

AAEHRERIL
FHA M

JGEEF

KEAAEAD

KEEEREIL
FExA b

FARIR - AT —A AZHIER - ARy —

1 ERIRAT LR

Fig.1 Experimental system configuration

EERSED L, BARBICESS TEARFVEL
E220 BEL RBEMD B H*.

EBICHIRR Y AT 2% UC BAGERSEH L 550
BERATHRE 21T) S ik v B bhie T —4 (MAD:
Machine-Aided Dialogues) Z4#r34uL, ATR TH
FLTea— R EDERBIRFEDOELHRETLZ LN
TED. ZOEDIT, BEFEHFEIZEH— SRED—
& LT, BWBNMTEFERRICL 27 —F NEERNE &
75, Flz, bbb, ZOX) RHFEEHET S EE
FRIRET 3 L OV D ER BT O FHEERITFIMT 5 =
LHTED.

3. EERVATLER

FEERT AT MERER LR T. KiEGEDOEFR &k
FBHAACAMPEEZREILTFAMIERL, HAH
BT —NCANT S, BFEREAREENA A
FEREEICEDND. AAEFEE OB R EAARE LA LR
FAEAFEEESREI LTI A MCERL, BERR A
FRY—/SCATIT 5. BIER L SRS DS IEEREE T
EOND. INERVIRTI ETHRVATLAEZNL
TeXEEMTONS. 2k, EFEEE, EXEILTXR
N, FERIIEARE, FEELBIT—F L LTIRT
7 7 A MTRIFEESND.

A %ERERICII TR EIRR S 27 A ATR-MATRIXY o
FERE TDMT (Transfer Driven Machine Transla-
tion)®) ZILE LB DITDP vy Fr 7 & AV
BN < HBERRR D3 (DP-matching Driven trans-
Ducer)”) ZM&HE DR Lo, HEABRICIE
TDMT %#$EEL=bD2ER Lz, BAESFARIC
1Z CHATR® %4/ L7z, HFHSHFARMICIZ CHATR

Tl xaE, SCRRBO SV [RESVWETN] KEFS
WETTLEIN KESVEREAD [KESVWERAT
Lxodl KEIBRNTTN] KEILRNTLL I

[{7EEBTLLID %
% D3 CHIT 2 AR E @A 0.2 X W /NSFED3 Off
RERAL, ZRLSMNI TDMT Z246E L= b 00fEREZ AT
3.
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(% 1 [EIxFEHER), AT&T Labs’ Natural Voices™
(55 2 [EIxf7E3E8R) 2 LT,

4. % FEERER

4.1 # =

SEEEBRIT 2 MO ) — R4 TER L. FOR%

BIIROEY TH5H.

o 51 EIXRFEIER (MAD1)
— bV FEHAEMEORGE
— N EOREE (Bl ¥ 7 —RD FEFND)
— SEHEREH: 2002 455 AH 6 AD 12 HFE

o 252 BIXREEFER (MAD?2)
— bV BUEER L REER OB RIIE
— A D LS (B YT —2TRTD)
— SESEREH: 2002 4£8 AMDH 9 AD 11 B

4.2 A—HFADAIVALZHL3Y

EBRBMEFETHDH2—FITt L TiL, EBROBRIE
A L%, RORIEETDEOfERLE.

o KREDOFCTHIBIZHET .

o 1[EDIFEEIT 10 LN E T 5,

o WEXFRYMFAET DN, HERXPLHERFELTHZ LI
X O xiEEERT 5.

o Wi & LBRIZHFIN DD Z BB DN, ZDOHEIE
D LFFD.

EBEOBIBRERMEL LTI, R VEH LT L2—W
ICFESHE, ERVATLATIARFZ VEHLEZO10B
B DOBFETE XA EA NA~DEREE{To 77,

4.3 EEROE

i@ﬁ Z—r 1 GUNTERT LI EEZEEEL

. WERIZEAEFERFZ 10, BAFELA R ME
7% }: VAT MMUVERR H O TI0 8, HEARSFH
H10%, FFEFEHERFEI0H, HFEFAEX Hﬂi%k
VAT LLEEMHHOETI0 8, BAFES
10 %”}"C“&)é ZOEIRIOHDEA R wg ElzI:
BB, EEELE BITA—T 4 v a VI X VEY, JIETD
LT, E*,% TR TE /2. #AER MR EE
WCHFEEEER T IO Lz, BRI #—0
30 ~40 B TRENDZLLH Y, Fex UEITREFED D
MNDZ EERITIE, BRteh AR OERE BIMET D8
B L HANTHENIZITREREITIRNE TR D7

% 1 EIXFEEROBRL, EERORDUTEWU AT L
AR E LW EEZ, #HER2 & (ARFEEZNTh

* SLDB AR IR D= B 2440 L.
0 B OEE R HERINCER LT HEE TRA B DIC 10 HEL,
HERIOBTEXZLOEFEBEBRLTER TR HDIZ 10
BETS ETIE, B340 DERB.

0730

£1 RECHFEND THIHGERK

Table 1 Average number of words per utterance
BTEC | SLDB | MAD1 | MAD2

A AGE 6.87 13.30 10.00 12.57
JEFE 5.87 11.27 10.25 11.06

x2 FEECEEND VK

Table 2 Average number of sentences per utterance

BTEC | SLDB | MAD1 | MAD?2
HAGE 1.07 1.35 1.29 1.44
JEFE 1.08 1.38 1.61 1.54

%3 BATECBIT HEEEXOEE

Table 3 Simple and complex sentences in Japanese

BTEC | SLDB | MAD1 | MAD2
BY | 82.8% | 65.9% | 68.3% 72.0%
BX | 17.2% | 341% | 31.7% 28.0%

1E9) L PDA 1A (38) 22— Af ¥ 7 =—2X
WAL, LaLand, BUROGRE FEEhEsg
NHHIT BEMHTHRONDME T, HONEHRE
2 PDA OBEEFETNIED ZLIZR>TLEY, 18
@ PDA % 3Ll SR TIELT Lb 2 —Fo
BERRL Zedvote. e, BHEEELEOETFLIV b
B~ A 7 OB RN BEOE FRBIILE L TV
BTEbbhol. ZZT, H2ENFEERY ) —XT
¥, ENENOFEEIC—D2T /ML) — FPC &~y R
R EETR~A 7 25X DBBICER Lz, 2ok
LU TUEE L= BI3R D@ Y Th 5.
o 1 [FINFEEER (MADI1)
— BAFEEE: 1Bdizv 24, 244 (R
D19 4)
BEEARA: 1 BB 14, ER124 (TT
£ D)
— BERE 49X H—
— FEFEE: HER 3568 FEFE (FEL 445 FREXIEE)
o 552 EIXFEER (MAD2)
— BAFESEE: 1 BH20 14, 114 (T
Tﬁ&é)
BB 1 BHD 14, B4 (TT
£2 D)
— BERE: 8 ¥ —V
— FEEEHC HES 3404 T (FE 69 FHEXIFE)

5. & B

51 EXHMH

MEEEBRIC L VRN T —F DFEAREL LT, 3
FEICE N5 EHHER, KA EN D,
HAGEICRI DL LB 0BG %R AEL 2. BTEC,
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Table 4 Classification of utterances

MAD1 MAD2
A AR IFE A ASE WEE
a 518 &iE (29%) 440 $3E (24%) 359 #aE (22%) 292 FEE (17%)
c T4 FiE (4%) 48 JE3F (3%) 75 JEiE (5%) 93 iF (5%)
e 877 #7E (50%) 878 #ak (49%) 910 F&3E (55%) 940 FiE (54%)
ac 0 FiE (0%) 0 FiE (0%) 11 3% (1%) 1 %3 (0%)
ae 302 #3E (17%) 428 FaE (24%) 265 FEiE (16%) 422 B3E (24%)
ce 0 #7E (0%) 2 RiE (0%) 23 J&3F (1%) 6 FiE (0%)
ace 0 2iE (0%) 1 %3 (0%) 3 RiE (0%) 1 %3 (0%)
no 0 #iF (0%) 0 #iF (0%) 1 %3 (0%) 2 RiE (0%)
AFF | 177G (100%) | 1797%iE  (100%) | 16473%FE  (100%) | 1757%iE  (100%)

SLDB D& & bIZ20EfEER 1, K2, R3ITRT.
723, AT 5 HI L EXOHT TR |
£ 5.

#1, #£2, #3ITLE, MAD OFEARMIZISLDB
i<, BTECIXZENGERRDZ ENbID. BE
MIZiX, BTEC i330ME<, BEIUBRZ .

52 FERHRGE

MAD OEAFML SLDB IZEITW 5 Z Lo
72, SLDBIZITFRHGER Y SFFRRR Y AEE T
WEWIEBWRHD. TIT, BYICERTHHEIREE
DEBERE L. £, MAD FT—FEKRDZDITK
ELHELTHT.

(a) B & 2T DFEE
(c) AV FITER ¥ 2RO FE
(e) NS DFEE (£ < IXEEEFEDOE BIRE)
Z DR RAEEFIRERIZFET .
(1) 1 HFEP CTEBOBRE FORAITEYT 2 2L
to~—s %5 LT
(2) “May I help you?” Zxt325&ICBNT I
L7z EWVWOIBEDORFFITRO I IICHE L
- %%Fnﬁjc — a
- BEX = e
[ LIZWATEITE., | = ae

>
-

(3) T BEWLET] EWVWO3E, - I 5%
BERFEEHEEL TWAHA e & Lz, TSN
ae & L7z,

TGN ETE RV D%F no & LI ETHEONT-HE
REFR AT

A EIDOEBITEFRRMEENE L BWHEOEFH
RUART L ERBREDD, FOL ) REMETTHEY I
K4 BHEERFEEEDEIRIE3 ~ 5% Thote. 2B, =0
TERBFTRD NRILERL K2 RELO HERF5E L BT DR
NEZ AN THERSE D I T B2 R TE 5.
ZNTNOHE %R

o ETIH) R RBLORGRISE

[, b9 —ESoTQWEEITETH. |
— “Could you repeat what you said? 1
couldn’t understand.”
— “Sorry, can you repeat that?”
o MHFORFENE & AN MRS
NIV H+ BFRiuRe —+EH %, H-oT
ESe /A

“Are you saying that I can have the single

room for tonight, and then exchange it for
the double room tomorrow?”
“Did you say you’d like to find a Chinese
restaurant here?”
EATOHFRFROTREROBRP L o7 {HETE
R0 I B R R RBLDOMERRFETEN 12 Sh, EH
IR —E OB RS ER T E 5 & 5 G/ T
DIRFENE " AN HERBFRFEP RS NDRIITRAD.
BTECZiZ TH 9 —ES-oTEEW J LWVWH K
D RBISREARARBLE LTEENTWDD, ERRY
RFOHERFFEIIRBBLRBTEC & 2E3EN
R RBITHRD 2N TED. HFEORFENEEZANT
FERFERRIC DV TIA B E DI TN EIRFTT D LEN
H5.
5.3 BREER & RIFRDBR
B 1 [EIFEFERR S ) — X CEBATREMORGEN TE 72
DT, 52 BEIRFEERY U — X CTIIHREER & 5D
BAMRZ T, EITRAY (TR 2 MR IEAE DS REERIC
RETHEERET D Z LERLTo. Hfrtg L&
BT ERY L UTRD 12 BERE EDT.
YTERT L BN 2V T —LZOHRBERD,
BRI D.
YT ERY 2 VT —BNORT VLR, ik
FEHEED.
YT ERY 3 ERBOIGEET, WA MRS
5.
VT IR 4 KR EHERRTB.
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Table 5 Relationship between task achievement and the number of utterances

~7 1 AT 2 ~7 3 ~7 4 ~75 ~7 6
YTERT 1 9 15 14 9 9 4
VTR 2 5 7 12 — 7 6 (1)
YT HAT 3 11 38  (10) | 27 18 24 (5) | 14
YTERY 4 5 12 70(1) | 11 (2) 5 5
YTERT 5 2 2 3 4 2 —
YTERY 6 2 3 9 (4) 4 3 4
YTER T 2 2 4 3 2 8
YTERY 8 3 7 (2) 6 5 4 3
YTERY 9 9 14 (7) 8 9 4 9
YT E 2T 10 3 3 3 5 2 4
PTEAZ 11 | 20 (4) 3 4 3 5 5
PTE R 12 3 8 (2) 5 4 4 6

o VT HRY 5 TREDANIZHRT 5.

o VTHRY 6 FREDEMRLEHERTS.

o VT HRT T BEOBICEIERICES.

o VTHRY & MIHMEELTB.

o VTHRY 9 BREEFXTA.

o VT HRY 10: BRAMO BRIV 27 5.

o VT XX 11: ARBEOMEIZHITS.

o YTERY12: HRAPILRMHERL, BHEROR

FARE 5.

2 ERFEER 11 A0S B, MFEBEE 3406
Bicky, FEFHEORP 723 M (T 1~3) &, B
Mo T3 M (T 4 ~6) IZONWT, ¥ THRT D
BRICE U= Faa5a & 5107 3. FEINOEFHRRED I
BET HHEORL B FERT. — kT3
BRI BIRENIR ST L ERT.

KT INIE, FEFEEHL L RHOELTLHRYIC
BRI AHEENZNZD TRV, LD, FEEOMEME
WWHRSRFEL Q0D X ) TH 5.

5.4 BMEORWVWIZSaAZHS—I3EENGOZ

== 3y

AR IC BT A REE LT L BEIR V ICERT B &
FCE VX DD TR, FEFEOMMEIKFELTE
£T5E5%DT, MAD F—FDORNELESHTLTH
e, FORER, E2R°OAMOLEESE VN DHEE
L, HPICEHELRN D, HDVIIRIEEZ LN S
FETREEDN WD Z L PBIETE . 22T, MiEEDE
DRWaIa=r—vay, BEEEN I 2= —
varv AT BZ LT UL ERENo AR ERIC
R
o MEORNaII2=fF—Ta

- TZ 7 —ROBILEZ T
- REROYY 7y FEERLTVET. |

o EhhaIa=Hr—g

— TH 7 —IZFRY 2N TTNR,
U IZRIUTN VAT
- [FEovx sy MEBRLTVWET. FA0IXH

DETI

BEOBNII 2= — g VOFEZITETTLLS
XEBGLE THRFELFOEmNH L. Erkalia=
= a v OFFEEIEH BT EE O & RIRHI RS
T2 Z LB ERNH B.

27 —ROBPITEZTT. | &0V IHITIT
BTEC I8 ENZMAHNREARB THS. Ll
ND, [Z7—ZRVIEZNVOTTR, EITHIV—
ICRIUTDNDATT D, | &) XS BREIXDNZ—
X BTEC R BTEC IZES KBV RBUTIIEENT
WRW. IR BIE, SCREBOMPVERERITIT,
(27 —RDPHIEZTTH | LWV EBAREN S
£ b5 SV KRBT IIRD & D 7238 —
VDBIENGTHH.

o B U—RVPILZITHY T |
o B U—RVPIL TR ETD. |
o [BIU—RVFEHZTILEIWN. |

o [PZIATITIEF 7 v —IZFNET D |

L EIORFHERIC LUE, RAabhNicgdhsia,
A AGEREE DA DT HFEEE COMEFICRE LW
B LASSEEMIC B Z L GFENLHAB RO . BAGE
FEE L IGEREE CHEDRETRR DN, TD L5 Rl
RIS
o [FIV—ITRVIEVATTITE, RVBEHZT

<&V |
o [BII—ZRVIZVDTER, LEZIFFHIVN

T
o “I’d like to go downtown. Where can I catch a

bus?”

e “I need to go downtown.

EZTH7s

Could you tell me
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where | get on the bus?”

L7=d3o T, A7 & 2IEEVW i1 REULE I A
THRXDOEEEEZ D LR EIWTEY, EEHEN
DREFIET DL EBNEL RS,

5.5 SHROEE

BhRa I a=r—Y g VOFEEITIE, ERBOT
F—MZBWTI0BH LY bo bR —EIZFHERE DN
FELRTNEWVNI AL FEFETHDAbNE L
NoT, TOLIREEDONIHEORNTI 2=l —
v a VERETIOREE L RVDD LRV, §EE
BEISFEOEMIC & 0 B FERIRIERE NS & DR R B9 2
R LB THRER LD TETH 5.

SEETFNMVIITIEBTEC & SLDB &b E5Z &
TMAD F—# I L7z b OPELETE 5 alRetE 3 i
TEDDT, ZDX D REIEEN D% D 5 FE T
»H5.

Eiz, RVICER L-MRAEOFRERAWVIUL, £
DOERIOFFER L FEEOSFATROBMRE T 5 Z
LHTEDDT, 20 LD xIFEOREICEH LR
BAGHEO L b S % OBFIETH 5.

%5 2 [EIXFRERR Y U — XTI 358 @A& FHOMEMN
M EL7e. ZORER, REEEE O —EIIBEmRFRIE
LEXIFEEED DA W, AARGE @b#%&“% &R
AT 4 TEETHDHOD, BARITEEL TWBAICHE
BEETHD, AREFOMEN B M et iiErT %
FEHT 5L CTEESRETHS.

6. & 3 U

T — /R R R— R F RIS T DI A ME LT
REEHRIC L D AAFEGE L RFEFEDOAIa=l—
VarT—FEIELT. BIERERFEERFBEROSL
RABGNEIT) FECTHD. Eio, HEEMOT 8%
FEDT=D DT A My FNERE L, £ bEREMO
PG EBIH AT D ¥ 2 DTN D,

ASBITFENEICE S B REET — X IE &
L7t ZAERMORDOYICEFDHRBEZEAL,
74—V RT—ZEET DEETHD.

B xIEET X IR FER A EE T 512 H 72 ) 'R
TelEWiemBIER], R, QIIETF FRITLED
REHER L R 5.

AWFRILBIE - BoEEOIRZSE TR o — "2
N— 2 EFE X FERRRE AT OAFFEBASE ) IC K DV ER L2 b
DTH5D.
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