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BREZHGINCIT S, TAPLCHBIRY AT L0
WHIZARIR L T RE LBESN L SHHANEZ
NTWaD. ZOBRMOENREOHETSET A bt
Gan-fEMAT 5. FHlEE, 7 A FXO#ER
FEAL R LT, BMCEFET ST TL.



IOX ST A FXEBET DML JEIDA T
A by MZBo/zZ & Tiddev. FlAE, s - o
1 (1990) , #hu5ifth (1994), pRFH (1988) 72 &A% JEIDA
FA My MERBHHIZBOTIRE|IA TV, {HL,
INSOFBEIIT A P XOHRTHY, LGS
nTWiel. Eoize, BN 25T 288, 7
i O S EMERICH S E5 2020 & 0 ) MEH R
5. —%, JEIDA 72 by b TIRT A bXITZ,
A &S5 2 LD X 0 Gl E O SR A HERR T
EoHLEBALN:.

TAMEy ML DHIiOEENELZ K @D 5720
2, ERI~OBEIZEE Yes/No & fili & &hi-.
BEWBIER o A 7 A O RF ORI AL A H A ISR 5
i, SEAICEN L~ bt Ehiz, Zo7 &
P EBBNGRDET A My OB E LD LIZ
L0, BEEROICBR AT LAOMBEAEABRINTES L
EAb, 62, @& 5 28T, FHnER

Ehiz,

AL LSRRI T DA SEOEL VST
IR G BT E 5.

ZOFMIZ, T A FCHIE S & D EERAEE L
SR L OBMRART 20, A S EBAICER
MRETETX 57200 T, BREIXZOFMESR
DHESGICHER COMER BT 520 TE 5.

ZDJEIDA 7 A bty M, BHER S AT A5

T & SR A ST RIEHIH 1400 SCL F O
AR, d5 L ONEm@LA & AR DM bR S. FHlEA
IHF# 1O ThoH, SiEBSRL LT, (1) 4, ()
oot (3) s, (4) s, (5) ansr—
ValrEgS. FBROSMEH L LT, BEiEomH
MEEIN TS,

BEBICR LT, 7 & b XRRMBBHE SR TV,
EpEomBoFRT, #2857 L942, [ES) [H
x), [ERx), UEm), (GRedl), (Bosdesc), (S0m
H], [#3] momkans.

oy 4L B THH A4 FR ERER

LR jef i 15
o (EAAEET) 27
R 25
4% ) 42
filf ] 54
i f: ] 38
g - haa) - A 48
W - Bhlthas 37
e % ] 19
FEfE il 26
Al 16

S Sy i ASE 3] 26
3 ) + 3 el 3L 19
ifih 4 sl 23
] 63
Hohik e 8l 28
M 8

19



SChE SCHE (REMISC, M. REE) 19
wE 16
R 2R 2L 19
e 21
RiEik (&) 16
T 10
A iE 4
LN 16
i 9
B & 7
B2l 25
i3 Zdhan (ShiEREE) 34
Y iRE 27
apy—ial anlf—3isrg v 27
#* 1 afiEE
[#%7] wl L DFE
[#13¢] #il3C (1 L)
(R3] PR (320 H AGER)
[#R) “A"S TB) DEIZCELTRENTVETS? LWV HEROEML,
A BEEREL, © Ty, BIXPOLEOEGEBIRT L2 LIRS L RB LSO EET,
WeEOEE, LN REEREITERT S,
B: HAGEKH, [ | Tt
C : WERIGEIAOMERY (FEEF 80, WSy 72 ) 2507, fudsg< 2
LHH0%, FIRIZERT 28T, [BER] 1250id 5,
* L FOX (YES/NO) THEAZLNBHRIZTSH, AF 2 by MIGHHE SRR
(BRI 2RHIETTOXELEZHZ EAFEL LTEY ., MITOMEMICEHES KT 5
Z LT B,
(AR ] AP S5 R BIRCRERR ) 2 51 5

IEffH] (YES) @OEHIZIEO, @ (NO) OIAICIEX 241545,

171 3Xe L, FRIE LTedkzid,

20



VB HIEIE /RO BHR (GHE)

* H LB OBMBIR > 2T LADOREBE(C

[ B ] LR OFIS L BT S

%) ’:j:‘:—a—n

L TRk L7z,

SRR E GBI EET D,

XO—HIEF OB IERD RV, LSRRt 5,

iz, T

R WIE (may/might TOTHEEDEWRY) BHAEAIE. RLOEAID (

A TR S,
(zMEA]

] CHHAERIEZRRT D,

) TP

AT A My MNOMETER ~OBMRA 7, [FHlE LT, fHESMET D,

* XFSEHRTLOHRT, LD HLOIEFRE L2V,

(il

EOMDHIREEH, 7V —T7+—<v b,

# 2: FHAOHEX

2. JEIDA 7 A k& v b0 BB

A E (- X D EWEMEIC b A FElikE LT, Zh
ETHE < O ABFHmESRE S TE /2 (Niessen et
al. 2000, Akiba et al. 2001, Papineni et al. 2002, NIST 2002,
Leusch et al. 2003, Turian et al. 2003, Babych & Hartley
2004, Lin & Och 2004, Banerjee & Lavie 2005, Gimenez
etal. 2005, Corston-Oliver et al. 2001, Kulesza & Shieber
2004, Gammon et al. 2005, Albredcht & Hwa 2007). H
EARFAM 2 LAVAG A |- L 2 EWETM & R0, FEMFSR
DEFEEE TR = 2 b L v B,
AAMT B#EZRSTH, BAAG - PEGE JEIDA 7 A b
Ty hOBEBEA R RALBEL LTWS, AT
X, HAGE - $FE JEIDA 7 A by o HEME AR
= AAMT Hiflrmhm a2 B2 & 6 Bl 5 pF 7o &
DALFEEFZE (NG 2006/2007, Uchimoto et al. 2007)

(LLF, AAMT-NICT) %#HE#i+ 5.

— Ao EEBRAR B EF LY, BRI & £ DIE
fig b i HBMIRLSIEET T L RN A B BRI
ETHIETHMEITY. ZOX ) EHEMICESL

21

AL ThiuE, EAf L OBEESERW I LM S
DRSS LEZ LGNS, T LD BRIz
337 ARMLELT JEIDA 7R by bO X HICH
ARALEE & FRARAS RO BRI S e el A v s Z b
T, BIROR LEL LI+ 5721 T2 <,
HRERIC Lo L ) RRBEEREER TH D02 Hil
T&3LEX, AAMTNICT IZJEIDA 7R kv MC
ESW B BTG AR LT

JEIDA 7 A bt v bOHBIEIZEEL, AAMT-NICT
i%, JEIDA 7 A bt v bOZYUMEARIEL =, JEIDA
TA ey bOFMBLAIE HRASHEECETAH
FRALERZPET ARSI, BIREHECEEE
FILBAEARBLEFBICBI Ha L EHREM
T A RICESEERESN-LOTHS. LT
NoT, XMoOMEGHRLIIKE b0 LEZ LR
L. L, FHBICH LTHE IS H oY
PEIZEERI 2SR D =8, AAMT-NICT (X JEIDA 7 & b
ty FOBIXOZLUEEBRIELTZ. £O/ME
OFILPIZHBOHARGEh TV S22 EHICDR

3



ERVLETHDZ EBbhoT.
ARty bOFIIZH LT, SIBOBEELREENT
WABISC AR Lz, ZORSE, 150 #1304 103 30
BOTHBOHEANGERTHWD Z b T,
T, BB EHCOBEIECHEL, AAMT-NICT
ILHFIC 148 BRI ABML, JEIDA 7R & v FD
REiTolc. ZORBREZWBUT, 1 TICHLT—MT
& o i A e KT TR AT

& HiZ, JEIDA 7

BMEAZERBEOFE R CRT. BN LIZRESN
% azfix ID1.15.1.3-5 £ LT JEIDA 7 R k& v i
ESNTWERMTHsH, ZoOBRMOEENE 3 2R
RENTWAFIICYTIRES L LTEMEATHS.
72, BM2IORENSRENLIJEIDA 7 A by M
BOTHRESRTW - RMTHS.
FTBIERGE STV 5.

Z Dk H

fE Al 1D 1.17.1.3-1

il 3 The percentage of stomach cancer among the workers appears to be the highest for any
asbestos workers.

AR FBEOBEEORIEIE, TARR MO SICEE LD L DT
ax i o “appear to”3" L S 7O L S ZIRER TV E 4.

B D 1.15.1.3-5
WG “for"AMHEYNIR EN TR,
et 1 “forRA - #ERETRT L., T ERENATHET A

em2 D e

AR B RENTWRWREND S,
xfil 2 STOERBEND HABIZIRE T ETH

# 3 : JEIDA 7 A bt v MEIEH

ZOEIEIZL Y, JEIDA 7 A bt v b ORI L
LTo4tnm k45 = &% AAMT-NICT (£ L
7=. JEIDA 7 A MZBWT, #FHICIze L TiMs—
BIOEERTT A bt v b LEE#EOT A M2y bEH
UVTEEMCGRHRR S 2 34l L, 2 O FFMhAS B4 3l - &
HAHIAER L L. FORE, BEEGRT A My
b (r=0.65) PMEIERTT A htw b (0.50) X0 43T

22

FEOMELMAMEBEN b,

IOfEE®R% JEIDA T A bk v b & KIC,
AAMT-NICT (23Ffio0 H B b2 A 7=, B ®EEmo
RLIRDHLOE, TANXOBRERLZOERLE O
ElETHS. ZOBEE L %k (Draper & Smith
1981) 2k 0 (1) 5RO,



> As, X S

A = (1)
i=1
+ 3> (A, x Q; + )\Q; x Q) + A
=1
O, — 1 : if subgoal is accomplished >)
7 0 : otherwise -

’ y -
QJ:{U:

Q1 i & HOBRMOERRTH 5. MQ, 1A nk R
2kt A MEMTH Y, AQ, EaRMIEER O MEFn
ThH. n XA RT. S IEEMER L OHEEMEL
AL, AS PO MR AR

T A My MZkT 5 XHOBRIEMRE] & $HR A
TLOHNEEROBLIES BEHETHZ LIt kY,
JEIDA 7 % b v b & B Wil BBk e &
7=. JEIDA 7 A bt v MZHE-3< B BEEh{E & BLFED
B ®hEFEAR 1 6 A7 APAAS A L HEEAT & ORI
fRizE D & ITo7. £OFE, JEIDA 7 A by

otherwise

if subgoal is unaccomplished

3)

Mz HS < BENEFIRED @R AR 2 LSl &
A7z, AAMT-NICT (EBEfFO B BEFE T Ic B0V T
GRS — i, —f, LRBIOHE L L.
FOFER, £ 4-6 BN L 1D, BLFHBEEML
PIEEIAS RO Z LML BHEROEIKF L T H DI
%L, JEIDA 7 A bt v M-S < HhiFHIZ SRR
HA~DIRIFITH BRI,
by M-S ABFHEBBRICH»DI IR M &
BHTEDL VD,

ZD I EG, JEIDA T A

Fik i & T X

g7 — » PE il — & 7 — 4 Pkl — &
BEfFFiE 1| (WER) 0.43 0.48 0.42 0.48
BEEFE2 (HA) 0.52 0.51 0.49 0.47
WBEFE (A BFEm) 0.90* 0.59* 0.89* 0.62*
fREFE (FIEEN) 0.90* 0.62* 0.90* 0.68*

4 0 FHEhEEAMG & ANRNC K 20 & OFBGRE . BHER 1 FIOH

Fik L RS i e X

g7 — 2 alfth 7 — & AT — & Al 7 — 2
WEFFi% 1 (WER) 0.47 0.51 0.45 0.51
BEfFFiL2 (A 0.54 0.54 0.51 0.52
REFE (BB 0.90* 0.60* 0.90% 0.64*
REFiE (FREEA) 0.90* 0.62% 0.90* 0.69*

# 5 AWEIEAR & ARNC X 23l & OMPBARE : ZHER 3 ik

23



Fik i & il =

il 7 — % aF Al 7 — & Al — % A7 — 2
BEfFFiE 1 (WER) 0.49 0.53 0.46 0.53
BEfFFiL2 (WG 0.56 0.56 0.52 0.54
HERFE (BB 0.90* 0.60* 0.90* 0.63*
WREFE (FEFHN) 0.91* 0.63* 0.90* 0.69*

# 6 : BENEEA & ARNC X 5 EFilh & OFPBILRE : ZER 5 M

3. Bbbhiz

AAMT &L A ST, BAGE - HESHRTHo 1 BIE, £OFERKROFTEITo TS, -,
JEDIA 7 R bt v b & HAGE - HEGEXNROF T ~ AAMT BEWEIIR X7 A b & v boAMIZE T Uil %
P~bUREMKLT. ZO%BKTA MY FEHW fToTWn5.
T, A4 —Fy b LCEEFIHCXHAKGE - PE
IR AT LE g b LI RSB AT R

24



EREWE

HA o —HF —FEEMAR UTX BT B8 L EARTARIZONT

BHEREEREERR VX 7/ NV—T73

Bl 55N P

26 755 31 ~—Ji, BRI E R ST
=X TN—TF ZOAR—HPAEEL ., B LRI
FTOKRBERDSHLHE T2 CRELZ, UTX %/
5L EBIELTOET, ZORT, BN E
TC.I—F7 IN—7 3 BARICEELRELE
FIHEMLME S TV ET, 320638 ~—T 1, Kii
LORRTT, WAV n NICT-RAFER
DOFLAFDGEINSA TV ET,

7Yy FREORFA F

397643 X—U3 NICTO SV YR Fudx
I ML T, B GO ILARZE BRI A LI BRI
HALI=ATGARAZBEETITHBL TV ET, 2O
13, UTX Lk OiEBZ BT T5hoTLE,

INBDATAR TR, I—F 7 IN—TF 3 LLT
EAUCHRELZWIHLA L ILARZ R oE Afh
AMBEENTOARICTB BTSN, ZhbD AT
ARTIE, SHELEFRMLICELECORMLY
B, BANREZ IOV TRALTWET,

UTX 25 &

O—% 0 I—7 3 OEEMG, UTX ([ZH#54
HZEZHWT, JmAZTEEEL BMRIFIIAA )

—— RN T gz IFKEREDL G0 EY
A UTX D RIZES TSV T gy a1
HRREEE OB A — it o XL BvES, LT
HELD NIZHIZAFEGETEHEI N TWLIGHERES R
TWHEROEMEZETHY—NELTERT S
ERMIHLTOET, JONEER X377 via
CHTERITE s F A2 HAR NS5, Siba—8
THIRT 2R 200 (i)

25

— IRV 7 MlEIC#E DL HELL T, BV 7~
Hom L REF B> THETH, UTX (28T
D NHBEIRY 7 bOFIEMA LA TEDHLIIZ0D
ZEEMBLTCOES, (ZRRTUS -V AER)

—OKI T, Bt BiaR% L0 20578 TR B
IR DI, A ¥ —Fyba—FOERNBTH S
TENENDOHEFELIER TEDaIa=T (U
WERY AL TR L 125, MELTEEL
72o UTX |, £DEZZSLITHLED T, 2T
BB AT LRSS Y7 CHEZ LA B
HIZHERR /A TEDLLBEEDLDOTT, SO
BEAMA DD RERBEINE DT EAWFFL T
£, (MEX-HHZER)

—HMEIIRIC Lo T RO 2B
F97, UTX OFEELERICLY, PRy — oM
RN, Fe—HBATETHIEEMELES, (f—7
N—"T7JiER)

—UTX 3. MT A—H—iEb bbb, 2—H—|C
Lo THBIFRMEOR LA DRI TEDO THRETT,
G HMEL TOMREEZ A S - R
5L, A—T Y —ADa— T ¥ —ar K
Bl REQIEHOWTREMEZ D T ET, B
AR OIEL E-T, B BH#ER - BERRICH K&
HEkCxFT, UTX BHER A ANSLRIG T/ 0v e
ZhEL TEALROEDND TR B ADLON IS
EXRTH/al=/beL THRBVBARENLEZE
T, BIEREEBIRENLOT W )1 - TR R AT R
TR, (BkiE - ILAZR)

—— % Zh O E T 4c(contents, community,
conciseness, compatibility), 4 /€ =%, “JEHOIE
L THERAERE~ | (NICT-HcZAR)



S 1. CINN

A 2 — W —FFEMEE UTX OFIR 5B DOERH

WA S 1Y, KW, NoTiE T g A SRS, BEERT. SARAN,

Francis Bond ' *

(BRI A 2 L 22

@ ZE AT
"G Vargs s

TTEkRES TOKI
*WE YY) a—i/ayw

AL - BT —% 2 S S N—T)

AL {5 B TERRA
UIRRFUT—D

1. LIz

HEMREBIR o A7 A& RIS T 51215,
a—F—REEN LA, FEBEORED R
HEMABRMTERD, TDOH, AAMT (7
T RTERREIER ) (1143 & OBEIEIER
VAT LATHLIEICHIATE 5, aEED
AR ZREL TW5B, L0 BAEMIZIE, 1995
BT IPA DB A ZIT TRIE ST UPF 2
— A, FOHOHENRRM FiEOELE K
R L, 2006 4= 6 B LWMERRRE 2 BiAA LT,
2007 #={Z 4% [TUTX (Universal Terminology
eXchange)] &) FiAFHCHd, BEXED
T NRIERTH D UTX-Simple DK
ExEITo TS, 2008 HEEIX, FEEOBRY
WABEEL, TORHOFEHET — ¥ OIER -
ATV, BiR 7 e Y2 F L L oo,
UTX fEERDIELE - HEEZ1TD TETH D, F
T, REEA MR IER « 24 - T D72
DA 2=T 4 DARRLMAL TS, K
MTlX, UTX-Simple DfEERZRRMNT 5 & &
Hiz, FxBEEL TWAEEEDOLE - FF)
Mo & FiconTih<5,

2. UTX 21T

BIRY 7 b g EOMBEIIR > A7 Lk EH
FNER T 212, 2— Y —FEROR AN E
EThodH, MR RLETHEDON TS HEM
HHEER AN - WA 7 i3, BARFERIZ Rk X
NTWeWZ ENZWi-s, wWYICHR T

26

RWEENHE, ZhOIXHEMAEELE
STHEUICHRTERWI EBHD, £
TIOL ) eliEE a2 —F—FEHFICRBRTH
I, MBI 2T LAOKE R L& RiATe Z
ENRTE S, HlAE, LTFORX%E & 5 HR
V7 hTHIRLIZET 5,

XML declaration may contain information about

character encoding and external dependencies.

WRRROLIITRS,

(XML A&RNBLFHF L ENBOREIZS
WTDOA 74 A—arEATHALHE
LivEHA, |

ZORITIE, A%, FEk, BE, 17
AA=vasipl, RXOXRESEHIZEEK
LAaWiIRE(MEDRL TWA, L, @bk
B SERSHET T, UTo Lo, &Y
WY RER S ERREND [2].

[XML B0 XFETya—F 4 7o
WTONBRENATOKFEREEDLZ DD
DET, |

FElZ”"XML declaration”® X 9 72 Bl 5k 4 =
— W —EEEIRERT D Z L X VRSN O
KMHBITD LS ICRD I EpmbATEY
[3]. #AHEHIROKSER LIS 27225720,



MBI HEETH D,

Lo L, AR KEDOFEERGRAZTT 9 OIXRF
WMDY | FERBREIZCEL PR LD
W, FRBURTIEHBEAORELEDTHL Y
A—=v FBRRHE—THY, Hkififk - LAk
TERRUY,

BiREEEoOE®R{L SR E L TiE
LISA[4]®D TBX[S]A 5 & 5 08, fHekD
TR ERLTHWRVWORBIRTHS, Zh
HOMBEA RIS 512912, AAMT TiX UTX
EREPTH D,

UTX O IILL T oMY Th 5,

L. BT LENRTV l2—F—D7
HO) FEE MR-
—OHRBEEHEPLL. #iRiEEbhSZ L
BV, a—F—DVBICTH, EEIZ
b b X 5 ICHHO TR kA

LT 5,

TP RFE] VOB D42
e L., [—dE %W L5, BEK
ICAHRGEE W &9, W) &2 s 2B
ET 5. LY E CREBEN —RWAIIZEE
HiEER BRI RET S,

IR DR L - UTX Sl &4 hud
AT LI TE B2, BRI L
IZRIERWEEREOREED L0 hRAIC
T&ED LIk B,

ZEWmAHE, HEBENELLTHAYD
“EBMET TR, ZEBBICLAST
b, FI-HWFHENHEEL LT, HikoH —
REBIEXEY—NREDANELTYH
x5 EIIHHREREL TV,

FEH DD DER L HREF - XML JEUCE
WTIXEESFERE . = b Y —{Elk H i
L MT VAT AFEA O L O

- 12OTAYF 1E1DEDTTUR — 10555
- XBOBRIDTIIIAVE 1%RRT S

- 24T B LABE. 197121 M) — Rk
-HTIRLEATIIIAUMMT

(N VRBXFTEDI7AIVICET R EANDS, RUUXFIEEBIAR—Z,
HUTX-S N—SarEE REE/BMNEE BREHBMAHM 45 LB LUBROHER

F#UTX-S 0.9 en-US/ja-JP 2007-12-03T14:28:00Z+09:00

HUTX-SOSIZM S RO Ek, 5354 (1SO 639)& A 185/(1SO 8601)I%ISOLEM[2,3],

HEBEREDBE. BENERE4ARBT 5.
AhS LBDI74+—vMMil:

source:plural/3sp/past/pastp/presp/comparative/superlative/target...../optionXXXX/option YYYY
(RHELEOHRIE. source: D #IZEEh, plural=#E 82 . 3sp== A ¥ B 8. past=18 K 5. pastp=18 & 7§l .
presp=IR7£ 4357 . comparative=Lt 8. superlative=i L#&. REBOHE R Itarget: D IZFER)

[T R)—=111TD 74— UME FTREYYTHTLIZH 5. BAFLIZERTHRBRIE LT OMEY:

1h34LH 2h37 LB

3h7LE Ah5 LHLEE

REBOERE BMEEOHE

50 36 BHEICEYEF

(1 UTX-Simple®ftik




WHLHERFTE D720, HREVVB TS
IR, ETIERICER - LA TE S,
6. Y7 UxTOu—hS5A¥— 30
BEE : oA —T v Y —RAFRDua—h T
A ¥ = a BTk, BiREEAR
MTIT > TWDT=DICRIBEOHKE—H L
W, UTX OFAIZ XY | B OFERH T
B L THERIER O RILAWIFF T .

WAOF T, BRMZERS (EC) 2% 2008 4
1 AIZ, #9100 HOLE% 22 SFEC#R L7
WRT — 2 2 WETART L EBERL T
5, BATIE, AL LTEWSEORICH
EFNT, Y7 bhu=TRary7 Y OERN
REEE T, 2 < OBIENBINE LN,
A% S RARBEABREE LTS, BREED
BT R TOERTHESND Z L A3,
SHOEEIRAOGR L1255,

UTX DAY vy b LT, 2—HF =2t T
I, VT LEVRT VW T+ —< v b T
HDH I & Hx ORESE CRFRRE DR L
BIFFCcE b, A% —F v b, LAN L
DaIa=7 4%l C-FEEOLA L HAH
MTELIELRRERHD, BIARY 7 S A
— A=l o Th, 2— W —FEER O
2 K0 BEEHAR A TEME L L BT BT ool v i
LW TEDLZ L, AT —FEHAD
HEHALERICRET I LR ENETS
Nno,

UTX DHERREICH T~ T, LLTFD 250
E¥ENEETH D,

1. fL kB o R &
UTX-XML)

2. EBROBET—Z OFERE ., 8% kit
BIUCAERK - 366 - ET D002
=7 4 DA%

( UTX-Simple ¥ L O°

28

AHTIE. BICZET T 2 DOEEARICON
THATHEEbIZ, SBORERSE - BB
NWTHIRRD,

3. UTX-Simple Df1Ek

UTX TiX, UUFD 2 MO EZED S,

® UTX-XML (XML =)

® UTX-Simple (# 77XV 7% Z M)

UTX-XML (XML ER) (X, SFEICLER
ff &2 2 TETe, UTX-Simple (¥ 7 X4V 7
FAMEA) X RAKIR. REE. RE. S
D 3 FOTE#IZ T TR ATRE AR AR A BLiE
5, R EICE LT, Bemicid XML %
RERET DM, ¥REVWHIBANL, v
TN THATESH UTX-Simple # £TH
ELTWD,

R, S 58k IED0ICidfiks
a—HF—Zn ) LF L FEHRTVIERICT
LHEND DL, o, BRER AT AT
— P —FEEE 7 VERT I, ko v
AT ALED LHEICRFETE R TEARLR
VY, UTX-Simple XD EEE IR Bl CE
ROFRAHY . BEEOLGMMEEIN S,
RH_LGERT HEREL R, L LEM
72D K S ok E B Lz, BUED/—
Yarii 09 THD (2008 4 5 A ORHIRIL
091) . AN HFRII | DiEY THD,

UTX-Simple DHARKEIZH-V . LLFDOZ
EDRRE LT EST,

(1) AMizE>ToOHART S 2 EET
L0, BIEIZ L > TORHED LT
SEEERT DD,

% LAOHEH T B0 Tilkam L7z,

/N PRIGGE, RGE. SFEEEALNIEL WV
iz L, HlAIERFETIIATOBEEIEOMN
HEBRLERBERH D, L LEEFIZET



DEBORTOGTITHLELRDIT TIEARW, W
INCHBEIE OB 220 & BEHAR A3 9 £ <R
HhaW R B LR R, ARISiEk+ 5 2
L. FREEROBANL, AT ar b LTR
1IN B TR Fll Y st

(2) XML AR (UTX-XML) & fiti 5 IR

(UTX-Simple) D& 511 & £ 54 %
/iR

UTX-Simple X Hff, {ERE 72 & OIE@A R
< THH) « fERER) 72 B ORI X 220,
LML, —HTHENRTENE, BHITHER.
EHETDENTE, BRAWFTE S, XML
OB EITITE R 2B 5,

() WFZLONEEEEZTLIN XHT

LAB=Y, LBROTLEDID) o

A7 Ak, FiIaOf@E ., SEEAON
WAEANDHMA L L, @O #IT 1~3
BT LB, EREERICBOWTLELIRTY
5 E RO EA SR 4 1 T LU RBRICEER
T35,

4) EBHREAOIZLEFEXNT LD

LM LHERDTIEL LGN,

Y, UTX TIXAAGE, #aE. PEEZ DL
I D A, AKITISO ICHWFETHSELT
ERMADEIIC LIV, ZROEFEBIZHONVTL
BN T LEBEATT_RTRET20IEE
BITIERew, 22T, a—¥F—ich T 24 %K
ETEDWER-H 5, SN L-> T, %
EDNT MIRESTAEREAND Z & & HEAR
T5, EEOFANLZ 4— Ny 7 2K T,
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1. Foreword

In order to use a machine translation system for
computer aided translation, careful tuning of user-
created dictionaries is indispensable. These user
dictionaries, however, may not be always compatible
between different MTs, often rendering the effort to
create such dictionaries futile. To address this issue,
AAMT (Asia-Pacific Machine

Association for

Translation) [1] has undertaken to establish a
specification of sharable dictionaries, which can be
used across different machine translation systems.
AAMT created its first version of specification, UPF,
with support from IPA (Information-technology
Promotion Agency, an institute in Japan) in 1995, In
2006, AAMT started to create a new specification to

reflect and incorporate the subsequent advancement

of technology and the changing usage of MT. In 2007,

the new format received a new name "UTX," short for
universal terminology exchange. As of 2008, AAMT
is working to establish UTX-Simple, which is the
simple, stripped-down version of UTX before
building the full XML version. As for the future plan
in 2008, AAMT plans to advance the project by
revising and expanding UTX specifications, selecting
translation domain, collecting and

the actual

compiling the terminological data of the domain, and
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seeking collaboration with translation-related projects
led by other organizations or individuals. In addition,
AAMT is conceiving of creating a user community
for and accumulating user

producing, sharing,

dictionaries in a sustainable way. This article
introduces the specification of UTX-Simple, and
describes our process and methods of sharing and

reusing dictionaries.

2. Basicof UTX

As | mentioned earlier in the foreword, careful
tuning of user-created dictionaries is indispensable in
order to use a machine translation system for
computer aided translation. When we use commercial
high-end translation software for computer-aided
translation workflow, specialized terminology, names
of persons, and place names in the target document
are often not included in basic system dictionaries,
and they are not translated as well as one would
expect. These terms may be missing from optional
specialized dictionaries. It is known that if these terms
are registered into a user dictionary, the precision of a
machine translation system can be improved. For
example, let's assume that the following English
sentence is translated into Japanese with translation

software.



XML declaration may contain information about

character encoding and external dependencies.

The result would be:

[XML 2330 TRk LMo BEIZ W T
DAV T HFA—=VarvaEiTndht Lz
'ﬁ_/’v., 1

In this translation, certain terms are used, such as 7%
#Z, 1551t, BE, and 1 7+ A—T 3, but
these are not suitable for its context and domain. If
the suitable terms are properly registered to a user
dictionary, however, a more suitable translation is

generated as follows: [2]

XML EE8XF=ra—TF 4720 Td
HFHENAHMoKGFEEEESDLZ LB &
T, |

User dictionary compilation is important, because
"XML

declaration”" into a user dictionary decreases failures

addition of compound words such as
in syntax analysis[3], and it also improves the
accuracy of statistics translation.

However, user dictionary compilation is a very
time-consuming process for an individual user, and its
effect is also not immediately clear for relatively
small translation projects. In addition, the formats of
individuals' dictionaries are varied if they do not share
the same MT, and sharing these dictionaries can be
difficult.

TBX [5] of LISA [4] is an existing standardized
specification for terminology, but it is intended to be
used by professional terminologists only. Its complex
nature denies commitments by average MT users, and
it is not widely in use. In order to address these

problems, AAMT is establishing a new standard
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called UTX.

The features of UTX are as follows:

1. "Dictionary for the user" - simple and easy to
A

use: complicated specification merely
increases users' burdens, and it will be forgotten
eventually. A specification must be simple and
practical to reflect and include actual MT users'
needs, viewpoints, and scenarios.

Entry as a "technical term": UTX clearly
defines the domain of a dictionary, and adheres
to the principle of "one word, one meaning." The
number of entries in a dictionary should be well-
chosen, and differences of word usages must be
clearly defined. An entry must be a unique term
within an applicable domain.

Improvement in translation accuracy: When
UTX dictionaries become widespread, sharing
dictionaries can be drastically simplified. Users
can compile user dictionaries more efficiently by
exchanging existing data, and UTX will
eventually contribute to improvement in
translation accuracy.

Multilingual and monolingual dictionary:
UTX is designed for dictionaries not only
between two languages but also among multiple
languages. In addition, UTX also includes a
specification for a monolingual dictionary,
which can be used for proofreading tools for
terminological standardization, etc.

Inclusion of the information to support
managing and sharing dictionaries: The XML
version of UTX includes detailed information,
such as the dictionary creator, entry creation
timestamp, information intrinsic to discrete
machine translations, etc., and it enables users to
manage and share UTX dictionaries effectively.

Promotion of localization of software:

Especially in open source localization projects,



translation is carried out individually, and
terminological standardization can be difficult.
By exchanging and sharing translation resource

systematically through the use of UTX, more

and more common dictionaries become available,

and they increase the efficiency of translation

exponentially.
In January, 2008, the European Commission
announced that it will release the translation of about
1 million sentences into 22 languages for free. In
Japan, the thick language barrier hinders the
translation of software and other contents, resulting in
immense economic educational, and cultural losses
every day. Sharing of translation assets in all
industrial

industries will be the key to future

development.

sharing and reuse of dictionaries is possible through
user communities on LAN or the Internet. The major
merits of UTX for translation software manufacturers
are: the entire market of machine translation is
enlivened by the promotion of user dictionaries; thus
new demands and applications of MT can be explored.
UTX-XML format retains entry properties that are
proprietary to manufacturers, and no data is lost
during the conversion.

The following two tasks are important for the

specification establishment of UTX.

®  Establishment of specifications (UTX-Simple
and UTX-XML)
® C(Creation of actual dictionary data and the

community for sustainable creation, sharing,

- The header is located in the first line of the file.
- One entry is stored in each subsequent line.

Example of the fourth column:

- A dictionary file consists of one header and one or more entries.

- The line starting with a sharp "#" is a comment line (which only occurs at the beginning of the file).

[Header] The description of the dictionary file. The delimiter is an "en" space.

#UTX-S <version number> <source language>/<target language > <last updated> <other properties>

Example: #UTX-S 0.9 en-US/ja-JP 2007-12-03T14:28:002+09:00

* UTX-S means "UTX-Simple". The language name (ISO 639) and the date/time (ISO 8601) formats conform to ISO[2, 3].
In case of a monolingual dictionary, the target language is omitted.

source:plural/3sp/past/pastp/presp/comparative/superlative/target:..../option XXX X/optionYYYY
(The information on a source word is described after "source:".) Abbreviation denote as follows: the plural = plural form, 3sp =
third person singular, past = past form, pastp = past participle, presp= present participle, comparative= comparative degree,
superlative= superlative degree, the translation is described after target: .

[Entry]One line is delimited to columns by tabs. The contents described in each column are as follows:

First column Second column Third column Fourth column and more
Word of source language Word of target language Part of speech Other properties (optional)
(Headword) (Translation)

Fig. 1 Specification of UTX-Simple 0.9

The major merits of UTX for MT users are: it is a
collection of plain formats that are easy to create; it

improves the translation accuracy in various domains;

and accumulating of dictionaries

In this article, we illustrate these two tasks, as well




as the future plan of UTX and its issues.

3. Specification of UTX-Simple

The following two formats of specifications are
defined in UTX.

® UTX-XML (XML format)

® UTX-Simple (tab-delimited text format)

UTX-XML (XML format) includes comprehensive
information required for a user dictionary. UTX-
Simple (tab-delimited text format) is a specification
that requires only three types of information: a source
word, its translation, and the part of speech of the
source word. All other properties are optional. AAMT
will eventually establish XML format specification,
however, it has started by creating UTX-Simple,
which is highly practical and can be easily shared to
expand and sustain the community of UTX.

In order to make a specification usable, it is
necessary to make it plain and easy to use. In order to
encourage the use of user dictionaries with a machine
translation system, entry addition must be simpler and
more straightforward than the present system. As the
UTX-Simple dictionary is simple, it can significantly
reduce the time and effort necessary for compilation,
and the sharing of dictionaries is accelerated. The
specification is designed so that it carries only
essential information while keeping its usability. The
current version is 0.91. The basic specification is
shown in Fig.1.

The following issues were discussed in the process
of establishing UTX-Simple:

(1) Should priority be given to readability for
human, or to ease-of-processing for
machines?

We also discussed about what kind of information
to include, and reached to the conclusion that
specification requires only three essential types of

information: a source word, its translation, and the

part of speech of the source word. For example, the

information on the plural form of a noun may be
required in the translation from/to English. However,
the plural form is not an essential piece of information
for all the parts of speech of all languages. In some
situations, information of the plural forms could
improve the translation result, but it also significantly
increases the burden of the creator of the dictionary if
it were obligatory. In order to ensure smooth creation,
we concluded that the information of the plural forms
as optional, but not essential.

(2) Comparison of the XML version (UTX-

XML) and the simple version (UTX-
Simple)

As UTX-Simple does not retain detailed
information of its creator, the timestamp for each
entry, etc., it is not suitable for a compilation of a
permanent, versatile dictionary. However, it is
practical and easy to create, use, and share. It may be
used by a variety of users regardless of their
background knowledge in advanced linguistics. The
establishment of the XML version may require some
more time.

(3) Should we fix the order of columns
(Column X always corresponds to
Property Y etc.)?

A column accommodates both information common
to all languages, as well as information unique to a
specific language. The first to third columns are
assigned to three essential properties, while language-
specific properties are added after the forth column as
they are necessary.

(4) Should we define language-specific

columns for every language?

The main languages of focus are currently on
Japanese, English, and Chinese. We plan to include
all existing languages defined in 1SO in the future. It
is not realistic or practical to define all columns
required for all languages altogether at this time.

Therefore, we left the liberty of defining necessary



optional columns to users. Feedbacks from actual
usages will be incorporated to decide the optimal
definitions of properties in the future. We would
recommend using certain name for certain property
for particular language pairs.
(5) About creation of guidelines

It is necessary to establish guidelines for notation,
i.e. how to describe each entry, for each target
language. The tools which read UTX-Simple would
issue warnings following the guideline, if they find
problems in the dictionaries. For example, if one or
more mandatory properties are missing, a warning is
issued according to the corresponding option of the
tool. To cope with human errors, the tool could be set
to skip an entire line, if the format has problems.

The following is the basic guideline:

® Difference between a missing value (default)
and "not applicable"

Other missing values (defaults) are subject to
handling by MT systems.
To what extent a tool uses the information
contained in the

a dictionary depends on

specification of the tool itself.

® The user-defined columns which are not
identified by the tool will be kept intact.
® An English noun phrase starts with a lower-

case letter (except for proper nouns etc.).

An example of UTX-Simple is shown in Fig.2.

4. Creation of a user community

As the basic policy of creating and collecting
dictionary data, the dictionary must belong to a

specific domain, such as sport, IT, medicine etc.No

"generic" dictionary should be permitted.

In open source localization projects, translation is
carried out individually, and dictionaries are not
shared as they should be. Dictionaries are scattered
across various providers, and their licenses and
formats are also varied. If these scattered language
resources are centralized, the localization between
different languageses is significantly accelerated.

In order to spread UTX dictionaries in which
anyone can participate in creation, and in order to
realize "open dictionaries for everyone," a shared
dictionary community should be established. For that
purpose, the following efforts are required:

® AAMT will establish two types of dictionary

communities for producing, sharing, and
accumulating dictionaries. AAMT will also
establish a framework for distributing UTX
dictionaries.

The official dictionary community (managed
by AAMT or its delegate) offers supervised
dictionaries with guaranteed quality for a fee.
The open dictionary community offers free
dictionaries with open source license and
promotes mutual exchanges. AAMT or its
delegate provides hosting service only, but no
management or guarantee.

In order to meet various needs, official dictionaries
and free dictionaries should be distinguished. The
corresponding community for managing and sharing
each type of dictionary must also be created. The
official dictionary community (managed by AAMT or

its delegate) offers supervised dictionaries with a

RUTX-5 0.9 en-US/ja-JP 2007-12-03T14:28:002+09:00 source: /target:plural/3sp/past/pastp/presp/comparative/superlative
syllable i noun syllables

new W adj newer newest

go 1< verb goes went gone going

prosody i noun

Fig. 2 Example of the basic notation of
UTX-Simple
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guaranteed quality for a fee. Free dictionaries can be
used for no fee, although the correctness of the
contents is not guaranteed.

Sharing/Standardization Working Group of AAMT
has already introducing UTX to open source
community by participating in events such as Mozilla
24 (hosted by Mozilla). We exchanged opinions on
various topics concering UTX with open source
contributers.

Although the format of UTX is simple, it effectively
centralizes dispersed language resources through a
to be used as a collective

common format,

intelligence. Therefore, we must maintain and
stimulate the motivation for the dictionary creation
among the community participant, and create a
framework to ensure fairness for the participants with

different degrees of contribution.

5. The prospect and issues

We are currently committed to the following tasks:
the establishment of specifications and guidelines for
creating dictionaries, production, and collection of
dictionary data, development of various tools and how
to use them, evaluation of the effectiveness of UTX,
and collaboration and cooperation with other parties.
Eventually, our goal is to make UTX into one of ISO

standardizations.

5.1 License system

Make the distribution system of dictionaries simple
and clear, both for paid and free dictionaries.
Especially, a free/open dictionary must allow mutual
use and changes, and its commercial uses need to be
permitted. We will start with available royalty-free

dictionaries.

5.2 Establishment of UTX-XML

Based on UTX-Simple, the details of the

specification of more sofisticated UTX-XML will be

determined.

5.3 Establishment of a notation guideline

Notation of dictionaries must be standardized
through guidelines for each language and its dialects,
if applicable. If notation is not standardized among
dictionaries, we must unify them each time we merge
one dictionary to another, and this process would be
time-consuming. For instance, in case of Japanese, the
notation of prolonged sound marks, "middle dots," etc.
must be standardized. Equivalent in English would be
variations of British and American spellings,
punctuation rules, hyphenation etc. In the actual
projects of translation, significant time is wasted only
to absorb the differences of the notations difined by
different parties. Therefore, it is necessary to define
observe the standardization of

and guideline

dictionary notation, if necessary, for different

specialized areas.

5.4 Production and collection of
dictionary data

We will select some domains for which translation
is needed, and build and collect actual dictionary data
in accordance with the specification of UTX-Simple
and UTX-XML. By carrying out translation with the
the UTX

dictionary and collecting feedbacks,

specification will be further improved.

5.5 Development and use of various tools

We will need to develop following tools:

UTX converters (including parsers)

We will need tools which convert from a format
unique to a translation application or a translation site
to UTX format, and vice versa. A parser which
verifies the conformity to the UTX specification must
also be included. In addition, a converter between
UTX-XML and UTX-Simple is also required.

Term extraction and dictionary building tools

Tools to analyze multiple documents, extract terms,



and add them to a user dictionary [6, 7, and 8] or
make a new one instantly, not by building a dictionary
one-word-at-a-time.

Dictionary search tool (glossary search tool)

We will need tools to perform a direct search of a
dictionary and glossary to see the translation of a

word.

5.6 Evaluation of the effectiveness of UTX

In order to promote UTX, it is necessary to prove
that the performance and accuracy of translation are
improved by the use of UTX. As for evaluation, the
effectiveness of a UTX dictionary is due to be
checked with test sets created by AAMT.

5.7 Collaboration and cooperation with

other parties

Besides the co-authors (which include most of MT
developers in Japan) of this article, collaborations
with other parties has already been began for UTX,
including a cooperation with Oki's community-
oriented machine translation site "Yakushite-net" [9]

in which a user can add his/her own technical terms.

In the future, collaboration and cooperation with Edict,

the other projects which connect many dictionaries
Grid),

organizations (GSK) which collect, manage, and

and systems (such as Language and

distribute language resources etc. are also envisioned.
While providing UTX to other parties and verifying
its effectiveness, also interested in

we - are

collaborating in terms of tool developments.

The organizations and individuals who support the
UTX project
(In no particular order, titles omitted)

Fujitsu Laboratories, CosmosHouse, OKI, National
Institute  of Information and Communications
Technology, Toshiba Solutions, Cross Language,

NHK, Sharp Corporation, NEC, Sakamoto Yoshiyuki
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AAMT (Asia-Pacific Association for Machine Translation)
invites organizations and individuals who could collaborate
with us to establish the specification of UTX to provide and/or
build dictionaries, and to perform evaluation. At present,
priority is given to the Japanese, English, and Chinese
languages. If you are interested, please do not hesitate to
contact us from the following page:

About UTX:
http://www.aamt.info/japanese/utx-e.htm

UTX mailing list:
http://groups.yahoo.co.jp/group/UTX

(Anyone can participate in this mailing list, but the
correspondence is mostly in Japanese. We are planning to
start another mailing list in English.)

UTX-Simple dictionaries by Francis Bond
http://www?2.nict.go.ip/x/x161/en/member/bond/data/
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