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Machine Translation of Sentences with Fixed Patterns
Naoro Katos T

This paper proposes a method for translation of sentences with fixed patterns (or fixed
sentences). We are developing an English-to-Japanese machine translation system for the AP
(Associated Press) wire service news stories. Some of news topics in the news stories, such
as economy, sports and etc., are hard to be translated by conventiona] rule-based machine
translation methods, because these topics have many idiomatic expressions or fixed patterns
which are difficult to be processed by conventional syntactic analysis and/or word selection
methods. In the proposed method, FST (Fixed Sentence Translation) data play a main role
of translating fixed sentences. The FST data consist of a list of fixed English patterns and
Japanese templates, which are built automatically from fixed English sentences and their
corresponding Japanese translations. The fixed English sentences are extracted automatically
from a large corpus. A series of experiments was conducted to evaluate the proposed method
using economic news in the AP news stories. The translation accuracy is about 109 higher
than our rule-based machine translation method.
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Fig.1 Overview of processing fixed sentences.
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Fig.2 Overview of machine translation system with FPT.
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Fig.3 Example of FP:I‘ data for translating fixed patterns.
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Fig.5 Algorithm for constructing automatically FST data.
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Fig.7 Nonactive edges of Example 1 by FPT.
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et ] 220NV —NAIETHRE ZER “4287,
U547, HTH, H8H WCBEESHZ B, T3, X
8T B5HAEARET v v — M
[#24 T~ Vv —y 70T, #8#H THOESHTOT
7]
cEons,
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& untexp PER UNIT
Ov—NVATE 1 2 3 )
Y, 2fP—2o0F LY “untexp” THEEF,
CFGNV—NVOHRADBEL Z->TLE S, ZORE P
27wk, FPT v — v AFCERT 28I, &
26N 5 HAERIIT LU TER 72 CFG V— LB {E
BRI 2LERDZ, HlzE, K8DL>wd 2. M8 T
i3, FUEERFIC L CER L HATE RS H 2354
W, ENENDHRFEROEIS JFEEBBFNL—N %
S, FDRDH, V- VEDHEL L E WS REIRD
55, T, THOBEL bBEERRSEE LS 21

[#1#/434]
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1: S--> untexp [#1#]

2. --> untexpl [#1#]

3t —> untexp2 [#1#]

4:  --> untexp3 [#14]

5: untexp --> NUMEXP UNIT [#1824 |

6: untexp! -->untexp PER UNIT (#3814 ]

7: untexp2 --> untexp PER UNIT F#3#lc0 &#14]
8: untexp3 --> untexp PER UNIT [#1#,/#34)

8 BIESNI!FPT 7%
Fig.8 Modified FPT data for translating a variety of numer-
ical expressions into Japanese.

HENY - OHVEEHEERTE S L5105,

FERFBICR S, FPT BB BH T 255 b AR
OEENEC L, hbEi, BR2HERERI LK
WHEBIC R 5 RIS 252 5 Lt ko TR

2.5 FEEHH (FSE)

FSTDP TRRAJ L2 ERXLE LR 5, EH
it (FSE) i3, Ko — 205 BB ER
XEMHT S,

FSE i3, BU®IZ, Ho» UDEFELEEEDOHEE
D E— AL 21T - 71, 8 U CHER T % BEES| (&
I OERRRD L, HLHHEE EHEU ERE
DF—% (HEFEFET—) EAWT, b OEkE
BIXHTA%EENTWE D, TEbE,

SR = BB OEH/MEER X100 (%) (1)
EETCKRUCEHET S, 2L EWHE(P) 2R,
Po A LOX BRI EEHET 5. T—/3ADEIITH
LCEBELELEEL, Pl O EER L L CHIM
75,

B ziE, ROFIX

[ 4]

1) The NYSE’s composite index rose 0.39 to

196.61.
2) The NYSE’s composite index edged up 0.33
to 186.51.
DEBERRHET LI L 2HE2 5, BEET—
T,
“The NYSE’s composite index rose #F to #F”

(8 FEEST),

“The NYSE’s composite index” (4 2857,
“BF to F” (3 85ERT)
BELNTWE LTS, TRThOEEERI,

1) 8/8x100=100(%)

2) (4+3)/9%x100=77.8(%)
iR 5,

gl

FEB NG — 2 BT OBHBIRT % 2087

“rose” ZEHUX 1) X, XEWEEVIERET —75
ELTRDSNTWIDT, FEROEFEDERRE
WHFETHE SN D, “edged up” iZ HIRBEE IR
w@?,%%ﬂﬁ@%vyft&oxmuﬁen&

UL, AFETREEEREATIILICLDY,
#%/7&&%? FEF D BT D BFES S IR HY
WOT, Po=70 LT HIEX2) bMETEZ*. %/,
ZDXIBF vy THERE - TH, FEEHEF
HETR, P L EOSERRR BRI E UTHET
&5,

20, BEREHET B, XPTEDLSicHE
BimEkLdPIlEoT, EHEIEDL>TL 5, flz
bji 8 {@@iéﬁ 5785 j(, “W1W2W3W4W5W5W7W8” (Wi
BHEE) DEERERDIBEEEF LD, 12121, 20
HFic & s T 3 BEERSFIOTT,

“Wiwe”, “Wiwews”, “WaWsWiWswe s

“wsws’, “wrws’

PEFHET S ICEENTBBDET S, SEXY
HET I, EFfEELSEZ LS Bz
E, “wiwe” & “wiwews” PREEFGERS VWL D
) FOESELERTZMICE ST, @9DLS5 %R
E00HBE8EL S,

SHEERHET BRI, B OBERESUK
@Dﬁﬁﬁ@f%é&%x%h%@?,lQ@%ﬁT
B)DTEEEUHETEEERHE LW, 22T
ROESICLT, —BLHLOEBEHREELRY HeR
B, ZFTRNMEBREC SR, ZoMBRcKEh 8
EFSEREE T — S I EE N TWNIEZDOERE, &
FhTwRTAE0 EEET S, RiCLATicl~3 &
W DPIcEY, B 0525 n 2 TOEBOFMORK
e, ZOLEDEENIHFEINERDL I ENTE
5.

BRTET L, MBI LS /U<HETOHEE®

fIE 0 | 2 3 4 5 6 1T 8@k
Wl W2 W3 W4 W5 W6 W7 W8 | 3E
P R T R —2 5
Wl w2 w3 w7 W8

b) ¢ 2 L 2 ) . 2 T
Wl w2 W3 w4 W7 w8

C) 1 5 1 2 i 7

w2 W3 w4 W5 W6 W7 W8 L.

B9 “wiw.wswiwswewrws  DREDRXEID F
Fig.9 Three cases in dividing Example
W W W WaWsWsW7Ws™.

*EEIIMOF v v 7 OFEER FSTDP THRL Tw3 b
TIRRNOT, BIRT - OFTRLTLLERER S
b TR,
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10 “wiwawswiwswewrws” HIODEFERE TR % % K
Fig. 10 Points of fiexed patterns in Example
“WIW W W WsWeW7Ws .

point{7, /) & L,

J=i Werw,; DSEBEET — 8 I
AD T3 L E

0 ATk &

point (7, j) =

(2)

score(J) =max (score(k) +point(k, 7)) (3)
T, EKEH score(n) BRONIE L, BohizfEzr
—X P OEFREOER: LEEE2HE TS, MO
BITIREI0 D& 5 MBEMOEEERD 2 2 5T
50T, BKEIE, 1 XHE 3 EREOBES
TOLETHD, EEER

EBHR=7/8x100=87.5(%)
LEME RN S,

UEDEREFHRIZETWT,

« SEEEERET — 5 ZED LEREEC L, fRE ﬁ%@nu

D 5,

c EDOL 5D HBBEEL EOBFEEERHE S b,

cBEREDOLEWEP B b B n
EWVINTRA—FE2HS5PUDHRELTBL ZEIZE
D, KB - Ao EHMEHETE 3,

DI LTHBLNIER L&Y v I VERT
PET (B, BEBEREPHFRNKRET 251,
BE-2—ADOXEERE WS L 312), FSTDP 2 &
>CFST 7% %/Fk% %, FSE & FSTDP &3 ¥
21 K BIDMETH % DT, FSE THE& Wi E#EFEEN
FSTDP T T L b —Dz tH o2 b Tkl
Vs,

3. % B&

2ETIR, BANEEBRBIRT 2w gsrs,
FST, FSTDP, FSE QOIETHA L 72248, EBIWIX, &
DB LB DL, Lics-T, EREERI
FSE, FSTDP, FST OJE TR~ 3%,

3.1 B (FSE) XE

2—3A 5 FSE OMBEBEER 21T -7z, 2 — /N A
¥, AP {B{E%L (the Associated Press) 7 SBEHE S 1L

X EE Sep. 1995

5=a2—2X, APBE(89F 4 A~'91 5 3 HD# 2 4
73, FRICEGRI 160 530 BfEoT. B o UDEER
BHEOR—CAE 21T 72, 2~10 EOELEE
Ko, Z 2T, EABERRD &L 51T 7k,

Bz, B3 1 ofFOR—AEEZ, KEHS %
BF[NUMJwE#RL T,

[#C 5]

“In Kuala Lumpur, Malaysian tin closed at

[NUM] dollars per kilo, up [NUM] cents”

&L, ERICEREET—5 b “[NUM] dollars per
kilo” t EHR U TEHERFE L2, LN & WE
2 CwhE, O 1 2HAT 5,

FEROFER, EN2H 1TX EEoE—base
295k, RV TN ThoNk) OFER %
m&uk ef2l, T XA—=F L LTI, 3~6 DERE

SRR, ZOEREEOHBBEEIX 10 EM L,
tT4X7®§E@%mT§ﬁ$ﬁ%%uitbt.

i BRSO — OB 28R T, EBO
FERTH ZOBIARR, BE=2—AXBEhoT,

3.2 FEBIERRREER

IHIOBR LV BAX R BEE - 2 —ANnEnT
EBbrolz, APBE—H3B0IEED = 2 — XA
BL, BE=2—-ABZD>b503ETHS. =2
— AT A NV DODNTEBY, —2—XDEE»HE
LTwd, 22T, A4 MVIEIDVREF =2 —ADH
2ER L, ERISCEIERER BT /2,

FST 7—%i%, 3.1 i CH N EHXH S, BF
Za—RARZBET RV EN 38830 (F¥19.488
) EAFTHHEL, AFTHEAERES 2, FSTDP
WA ODERR L7z, B ohi: FSTHEDEHRIL 4138
THY, BEX1IX DYDY — /OD%SI(S——>~~'C!lﬁ
¥ AEAOER) OFI 7.6 B THoleDT, HH
RGP 3RS LIRS L LT LS5 T
Wb ZElliliks,

BEAEDY U INVERXBEERIBEEATWI
23,

[#I 6]

“Gold prices were mixed”
27z, ]
DESCEREELEE LW b H o),
i¥, FST 7 —#%13,
S-—->PAT 132 [#14#]
PAT 132--> “Gold prices were mixed”
[ &S/ & 727, |
EHARET VSV - N EEEERESER Y, Xk E
UCERR S iz,

[ S fHik 12/ NG & 72

ZDBE
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R oshiz FST 7— % 2> CTHIRER%2T-
fo, BTSRRI v S AERLE 2HSO AP
BORHE=2—A, "9IE3IHTHAB) L4A25
H (167 30) 4 %R L7z, Bi#E X, EEsCHpiRcF]
AL —RAREENTBY, BERESIN TR
WV,

Z DFER, WHEE (=R ERE CHIRs L
B/EF S 2 — RO i

38 7 H:60/193x100=31.1%

4 A 25H :53/167x100=31.7%

ERD, BE= 2 — AX DK 30% 2 RFHETULHET 5
ZENRTER, BRSNS T NCERCEERE N
TWiDT, BEER(=IEL < BIER & 73X /FST 12
X o TR S T80 13 100% TH 5. L OREFRD
BWEIRY A7 A (FF VR 7 7HR) TIORE=
2= AN EFRUI 25, BEERITI0%TH- 72
2, WERIFH20% THolz, LichoT, KFED
BIERE (=WERXBEEE) 330U THo 0wt
LT, #ERETIER 20% THo DTy RFHEIZTT
L#T10%E L LI, KRFEETHRTE o7,
WRETHRTEEZ X b H 20T, FST LHEREEHE
BELUTHASOERERY X7 AOBFRET—BH L
T %, EE, FST OBRICIEROBBEIN Y X7 2 %4
HAH, FST TEIR T & b 72 3R RER DEEIRENER
THE L7, AERE 2 — AEABBBIRY X7
LI RYESE LT, T DY AT AT, FSTDP DA
HZ@ B okbolkBhtBERMAY -V OEFFE
BEOEF= 2 —AXEED, AFTXHEN -V EFE
EL NSOV F 2 —=3 7 L, FST TEIERULE &
NEMole XX T DXEN— N EHETHRT 22
Y1o~19 07 1 D RBE S 2 — A RET 22 EROER
KE N0%» o8 0% RERICHM EIRLE I ENT
&7z,

IO XD HEE LI ERBIER Y X T AR LT
&, BREENHEEE RS, Lrl, RAOMEKRDY
AF A TIRBIFREEN0.73M/EThoTzDizxtL
T, FST OFIERHEE EER T - /2 360 SURMIEL 72
TREE) X, 0.08 /B9, LicdsoT, b—
VOB A7 ATY, HEEHEVEL RS
Bw, REL, BRERICBY -7 AT —va v
SUN 3 (#13MIPS) % L7,

4. Bb I

FST, FPT, FSTDP, FSE DD DAL D & HERK,
AN B ERHEMBIENFRIC DWW TR, 2, K
FrIZ L D, AP B2 o TR 2R T 2 EBR BTV,

FERI Y — > 2 B U X OBHEIRTE 2089

B 2 — AW UIE - 1 BRI BIERRER 21T 7o,
Z DFER, FEREMNY 10% A U7, HERIX 0%
F75EWY, THIRFST F—5 2ERT 2 L 2wl
WREEYOREHERLT I LI THLERE
DHEETHY, TR THFRE RLETEI LN
TR 3,

Sk, TRHXHBEL TR NI A—F20ns0n
2%z, WHEN L XOLEBRE BTz, i,
FE OMBBIERLE L2 AR —Y 2o —X, — D=
2 —ANHEAT S I E BT LIZW,
SENICHEALIC ERIRIE 2 - 7208, FEkidasar
OBIFUC HIERL, Z DI TRS Wiz R L HiE
SRpO—f DOLEN — N (CFG V— NV TER I T
%) BRI TA IR0 LTS,

INSDHEERFEL, HNE= 2 — A 2EOFIRE
ALEHET,

BIEE AR ED B Hic o CEYIZ ZHEEE O
Jeidni: ZEE—ERE (B, WREE), ko CHER
%%ﬁn?%,ﬂﬁﬁﬁzﬁﬁ%ééubwkﬁéﬁ

BEIRR NV — T DB R ICH ﬁ?% E72, A
%$<J:“0ﬁ§5|]ﬂ£fiﬁﬁ biﬁtﬂﬁﬁﬂ AV
f_b)?‘;. ‘L“b>%@§‘]‘j—%.
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1t #
EHRXOF (BEFE, €8X)
100;Gold prices were mixed
100;He did not elaborate.
100;No injuries were reported.
100;The U.S. dollar opened at 159.97 yen on the Tokyo
foreign exchange market Monday, up from last Friday's
close of 157.65 yen.

........................... (FRHEE) creevemesereerneniinnennn
97.0:The average price for strict low middling 1 1-16 inch
spot cotton declined 99 points to 78.64 cents a pound
Wednesday for the seven markets, according to the New
York Cotton Exchange.

........................... (HRBE) eevverrrieniieniiiiinin,
85.2;Philippine peso banknotes Friday at 20.50-21.00 pesos
(dealer buying-dealer selling) per U.S. dollar at the close,

unchanged from a day earlier. _
........................... (BBE) covrerenrorermmeninaninenn,

(FRL 6 £E 4 A 22 HZAD)
(FRL 7426 B 12 Q%)

i BEA (E£58)
1962 4, 1986 FERMMEAFEL
FIRER L ERIZEZE, 1988 FERIAKX
FRETEWERNE L ERE
T. BEAEBEHEAR. Bt
WHTSERT I THEMBI R D B 38 1o e
2, 1994 4F (#F) ATR S EEEREEHISAT I M, S5
EREAE, NEABEOWRICHE, BT EHRBEEYS




