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Abstract

Difficulties in investigating a Machine Translation (MT) system or a more general machine

processing system of natural languages are caused by various ambiguities contained in natural

languages.

We are developing a MT system from Japanese into English in which ambiguities based

on manifold meanings of words can be reduced to some extent, restricting the field that the

system deals with to a technical one (especially to the field of transistor circuits).

The main feature of our MT process is to grasp relations between words through the

medium of case and some cause-and-effect relations between predicates in the input sentence

and to construct the output sentence on the bases of them. In this paper, the basic strategy

of the semantic processing and informations required for it are shown along with examples.
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SORLEEZZDTEE LTHREBLUTOMDE
L OEIRICESVTH 1000 FEAMRICEKRSTEETT
7, R2IERTRT &S SEETT 28 70 @
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Fig. 3 Generation of new word classes
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Table 1 Word classes specifield for

each word
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7 5 HER, -
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I BB b, -

Table 2 Rules for processing Rengo

«a ' B ] 4 t
yERORE | 2R BB | e B
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Bl b OORE 1 : .
185404 OO 1@%&95@. mmbo | EEL. Ee@)

B i3 a, B T e U RE.

af—>7(t).

zZTa, BBXU T BEE ¢ BEE BAE
BEDREBECERDOIHOERTH 5. HELEOH
24 1R, HE LAV O ZEEER R
BIURBOMERRE 1, 2 0@LTHS.

BHE, EREBIUCLFAN O IEEOLELE
f& LCH 50 MoE BRI & REGHEREED T
5.

3. WEHEEAHE O

bhbhiIXEXE (govern) 33 P LZ0igi]
T N EH/EZEWRAIEE (REEEE) BXOE
BiEEOhEANTEEZD. T THREBEOMESL
EEHELTEL, 2 QERIEAR L (semantic
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TSR 10) ILR<SNTH B O LERITTIT
H—T&H 555, #2D sbss (LUt sbss-2 LEL) T
RATREESBESNIBREIERY X7 L TRROFE
(1) %203 (2) TEEIN LD ET S, (ZOED
A2 1 IRMSHETES.)

(1) HBEOEFEIIERET I DICHENLS

o.
(2) FUTHARLHESR, TRINEFRELE
AEERTEH0.

—BiC 1LEO P LT HMME D shss-2 252,
ZhEno sbss-2 (CHENLFESHF & RO ERBL
ARESTTE G, POBREARHET 5 EH5TE,
BRAER USRI X OBRMBEEL 125, Bi&FE

TS0 1) KRESEH 20 EEED TS,

HMAFEMRE LEBEBRBBERCOLT 663

‘KB T dT B sbss-2 BLLIUROEAEXD 2 I
2R

E (NIdsxig (ERGs0, -, FE)A RO

FEARE : (k) +determine+ (R).  FA(A)

IR (ERRET & D DFet, -, BH) % FROERE

X : (FiK) +calculate+ (x45).

ZZT(ERK), (WR)EIRAEXTOIHK, R
ZORENTENCNST 2RBAEEDT.

PAH, REHFT RELFAIC ‘TH3' 5%
WLz ODEAIE, F—0 sbss 2AZ 5D MBI
DT, ROXEABXEBLIUXDL 47 (%3R) HHEY
WIEETEx 25T, PoOBRICHLT sbss 252
TELONEBKTHD. RIZEAEFICHT 3 sbss-2
BRUFSUHEROPETRT.

Fik 1 (EIRAT S D) I3FAK 2 (EEH b O DR BS

Pram (B S O ORE)

«+(Fth 1) +have+ (P)+ (FEk2).

shss-2 BAY X F ARBUYZERUETORLEE
RBEEEOLOTHY, BEWWOEDOPIzH LT
%72, 000 fHo sbss-2 B X CFIHEMEEDH TV S.

4. 2RMLHBEFROLE

PasERBH#TD S B sbss-2 TERORATHEMISHE
FNLVRICRAX TEAERAGERIC T 5T &8
T& 3. (COBORAE 2 RIS LIF L) 2 RINISHE
ICONWTRRAREREZE LTRUEREERTEP
MEVYD, FIBEFASETCIEE T IREATPEE
&, POEBERKMUTHELTEL OBEENITH
2. -2 REIREIGRIZ 2 EBIGR E LTREITLTR
ARG LTS, %3 IC2ROKERLFBFAD
#Hefrrd. 2 TORARK 50 #HTHs.

Table 3 Examples of secondary case relations
expressed by ‘T’ specified with word

classes
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wroBF | Aoga | B m | in
pER, Wi | DB LO0 |
B j(g_ B, - | Fiit-L:opar:S ‘ at

5. PP BjoLE

P L P LOEERFKRO D LEMRERERLERVD
O% T PP R LES. Ch o 0BFRIRIEVE
KTORPEREEZ I ENTES. PRYEZXRE

t B IS EICHBLTV 3.
W HET 28EE NP el
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MEEIOBEICT S0, XDEA 72 35ICHD
{EHBT L4 D PP BARIKEBEOSEERT 5
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ZAR4LO0HNH S, 214 A (AB DT EAKDB)
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(AP0t £13) 9471
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sy LOZEN £33 2
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HHEES X
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Fig. 5 Semantic sentence types

Table 4 Examples of PP relations expressed
by ‘&’ specified with sentence type
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B,

XD2 A4 LIREREND sbss-2 KW LT ELTE
COTHAIE LTI RIBEBELNKE 3 LRAKICXD
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24 FOEBRPBUNEELS. 12T, X BE%

EREED. 044 S IEREEX "BES LERT
5. 0471 %, HEFE £5 KESHTERL

TY FRV Lppohsd COBRDHBEICRE

BHAEEZ TN 3.
6. |EfpaROLE

XMEHRERE LSBT, XERBEDAEHD
NiNz-NoP EOEBHEXOREHAICHRL, #KEE
RONEITIRE ¥ 200 EMBEREORR LT

* 7z NN RBZNDMMEEEII N EmN 72 2-+71
D . NN FIPRUIGEE JJIRGEAVEY Coa. 7C7C U

M DONE Ny, CRMONZ Nz L #<

a. N: B9ELH, ¥LIAS 0 &FLEhd
DOBAIR N2 2 Piek#ml, N1 offBEEF0h
DICNt P OREIZZHE I DERN, BELDH
NN R EIBFBRE S, LA IEER ‘BRTO
REIC HUTHRI BT WMETS EHRLT
BRRER S C & TEMBERIRT D, LFHEG ‘at-
tenuation+in+circuit’ Ak 2. N1 0# 60 Ho
fHBFEICH LTRE#EET 200 HAER T T
5.

b. aPIAOBARKOUEEFTIZS.

b-1) =40 P s, N,N: BPoiksis3
HEIDERNE. LI IERE EKO Y I
M UTIRX EIREH ke 8D 2R L THRL
BATIE A EMBEASRE D, &RA ‘characteri-
stic+of +circuit’ pssk¥ 2. KT 2 P13 ‘B,
‘FbTEo¥E NokizEk kEl, RXT
BRIERH ‘of’ ZHWV 3. XHRO/HD FAD Fl%E
£5iCRT

b-2) FEEMO21/ (H5 0 IF3HE) BREEULTRHE
ELTHLIT

NN B8R LB DREAM L H I LIEOED TH 502
N: 3 3BOHALTOEEIRE, FISHITLES

t# 20 ®THs.
1T RET 258 E NN HELFs.
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Table 5 Examples of rules for processing NiN:
relations expressed by ‘®’, where N1 and
N2 make cases of some P latently.

B3 3X
i R B 4 #
R | HRE) P
Ny N; B E(Ng)+of +E(Ny) | EIBRD Ktk
N, Na £b3 | ENo)+irom+EN) | R0 # B
HBEENRIHENES.

SX¥RZ PNERETRPLZEVTH ORI, NEFY
BABEOER L IKERLT NP oRBEFRELE
~, NBPoid#2Ls PNBEBRERETS. RAX
TREE UTHEFNIC X 2 EHBMGT 3.

HREMERICIIEAR, BEEBRICREFICK
B2PoEMiNnd 2, ChoOBRREEDIDER
Mo2RmERELTHEELTHAT. 72U P o &
ELSHRAZEOBROBIFRIC DL TRAEO LA
ZERLTNAS.

7. HRiBER

BEEDTVIHFEROME L SRETH N 25
EBLURAER 6 ITRT. X LANBREIR
BRENCAIRETS, XM T LA bE E I LT 5.
BRI OH 2 BETRES—ENTHOLHAE T~

-)\. h
LR 1 ;

HIERE, IRMIZRA

sbss EE#, PHE{L BMY

PPt E, PLIAN, 54 7R
sbss, NP, NNEE#, ScHng g1
sbss, NP &%, BRde(t Bl

shss, NP, PPgsiist %, B4t n

NP %

EHEOEHRRI

&) HMizbacktracking% K h+.

Fig. 6 General flow of our MT experiment
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XEREOBBOTREN $ 2 — Y ETRTRYD, ThE
NICY LTREHNTSE (B T). 2141T8E TR,
XEHEOBEHSRELENC &, PP HRRIXAE S8k
TELLFOBX EOREERA LTLBEAEELL
T3, Al 1,27 ofihEshThK 8,9,11 i,
IE 3~6 IOV TRFENE &L LU TR 10 iC/RT.
M, *BRXEESRICESCLAEEEDT. 2K
KRN OMEDIMICEREN (BHFA%) ol
H, ¥PEHRONE, BECHLE, BiORANNE
FARTEOIPABTIERTS. TLALEXTOE
WEZ ORBI W T HREPTH S, T TR
B OO TEHFEROKT UERT. ATTXS KD
B LT3,
WIRHIZ FBE MEFLE BT EhE
BlBbhs HMERT H£EU5 ¥TL HE
IheT HisFic B&ET3
W 1-1, 1-4) #EREEK6ICRT.
A 1-3) KEEETIORT.
A 2-2) SRER 5,5 BIY Ss KHEh
ROX 5172 PP B2~V 3B5h 5.
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Table 6 Segmentation of each Bunsetsu and
possible relations between Bunsetsu’s

HEMSFZHRE VL BEREKBRICOWT
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Table 9 PP relations and conjunctions
specified for ‘H o’

governer

SRS NI N,P of ‘ dependent & LT DM
HEE - N, 3 2
- N: 1%, B3 §
wE- -t Ns # g
Wa .33 P, Mok, R 3
®hH % | N, %
=3 R AR Y P, PP
;ﬂf? T lljl ::ﬂ_ . Table 10 A PP relation and a conjunction
> ] { o 230 . e
E - b N, - specified for ‘T
g - X P, PP governer
AT - IT N; %
2T 5 P ik, Wik =
- 2]
=}
Table 7 Word classes and corresponding i
English equivalents <
B 7
i | » .
\\ %?‘étﬁ ‘ YER ,@,g‘i'j?gg‘ %?)’%g ég% +terminal
e B amplnﬁer[ / amplifier / C?impliﬁer RE 4 RHRIROEYTHZ. T THNENP
S — — BEONFEER 11 1ITRT.
g i3 P / signal signal / / ~~~~~~ capability+t0
i — ‘ ‘ - N. N 3 L p 4 +discriminate
¥ " | noise noise 7 / N2 )
‘/' i - _ g1 HE2 syt +between.+ signal
e A / /! /]gpabilily] //// coapability +and+noise
v Vg *oro i hat+originate
. /l /lOoutput / Ny P3‘“{V5 no.lse-H ;
jﬁﬁ:& /l L ,“DEMEJ BT Fk +in+amplifier
v A %%m;‘gy % g | EEOL L TRIDBEESRD L S ITRES
. MR oy Ee | | DoUfE as+amplifier + have+capability+to+discriminate
BHIT 2 O ‘ *"‘// ‘»/'/ o +between +signal +and+noise+, +noise-that
: — — —
A P ) o i ‘ il —_ +originate + in+amplifier + be+amplified +and
A \;' - —,—/-:;/ﬁ 7\0\/_ " +noise-+reach +to+output +terminal +.
WS o o e |9 Ma ) S5 TORHEONM, S TOEM UL
B el B EOHK, BROERLESEHEIROMIIN
E(S:) o EA#ET . amplifier+have+capability 1%:’9215_
E(Ss) ®#AREL : noice+be+amplified As+amplifier+has+not+capability +to
E(Ss) oBEAHS - noise+reach+to+output +discriminate + between +signal +and +noise 4,
Table 8 sbss-2’s
] oxa | owmm | wm sgz | @mom  |x0 .
P — — %1 ®oX o
Em (4 Bu (¢ Boa (¢ Ba (4] B8 [#|7
N | RS ]
MTE | ERELD | A | vmm r| wEm [ |1 o | iy dheriminate heiseen
oo |mEmo | s SEELD fz“ | 15 | G +hevet (120
EU 3 | oEOB|H l ‘ J@nm | & | e voriginate tin+ (5T
H !
TS | EEELO | 2| H B R B ‘ ‘ ' ‘ 17 (E4K) +amplify + (g
—‘ —— E—
HEv: 4 E R I ‘ ‘ ‘@zmw ‘ ‘fl & | G Hreach o+ (BT
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+noise+ that-+originates-+in+amplifier +is
+amplified + and +reaches+also + to+output
+terminal+.

Table 11 A NP relation and a preposition

NowM | POmEM |UME #  WED
e
BLBAR Y0 T | Mgk | with

8. LIV

ERSEFEOBBNE v X 7 L2HRT 2I1CH 7D
EEA—EMAFICEET S CEOELHLR, ED
EUASSFREEORY & 3 AEICHE S hBEDE
%ﬁ#ﬂﬂéh%ci,btmﬁfmﬁ%w%rwm
BENHBNAEE LKA ETHD. KRB THRAIH
kivl%wﬁoﬂﬂz¢m&btﬁﬁﬁﬁ X,

FOERMIIER T 2H 0TIV EEHIEERST &
&%Kﬁ%%%@bthﬂb%K“®ﬁﬁﬂT%T
3. Lo LEsoB—DXNTHTETE S BB
DU ER THRENLEFE BT 5 LIZHET
B 5. HRAF D EEDFHM LT 0 ] D TEIKH TR
EOMBEERLL, RBHIFEATET 2 29103
JHRE4THT (discourse analysis) (T35 < ZHH0 75 HE
FEPBREICL 2 HEOEESNRBELILD, 4BORE

b KRXTRAIHIGHLA R E Lo BHE
MT v 25 2 3IFRERIN I ZEBOHRSHELE Y
AFAIRTE1IDO0BPTEEZZbDEEI LN
3. MOEBRTIIERR 1,000, BHRLED/I DO
FEANZE 4,000 F2RE & L, 7 THR~MFBREAIRA
T EMNEBRERTRN Lo DUEEROEBLE, EHF
HOFKEEREIMD, B SFELERKLTYLFET
»H5

T, MBEOEM LT T 3700, SEEEEEOF
Iz THHifhTH 5. ARTHR~E - 75
#H, -7 AM AREESOFMIEBERELY
TEARDTHEE Lo, BEEAMTHVARERY
B F -2 BEEEOLTIOTIRIEL.
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