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Classification of Language Knowledge for Meaning Analysis
in Machine Translations

SATORU IKEHARA,T MasanirRo Mrvazakitt and Axio Yokoo!

In the translation process, various types of ambiguities arise, but this is regarded as a
lacking the knowledge that is required. To overcome such ambiguity, there is a need to
study what knowledge is lacking and to have such knowledge established as the rule or
as a dictionary. Separation of meaning processing into meaning analysis and meaning
understanding was proposed. And 2 major types of knowledge for meaning analysis are
compiled into a form of dictionary for the purpose of solving ambiguity of sentence
structure and of the meaning of individual words. The one is a semantic word dictionary
(870, 000 words) for knowledge related to semantic use of words. The other is a semantic
structure dictionary (13,000 sentence patterns) for knowledge related to meanings of
expression structures. As a means of describing these knowledge, the use of the meaning
of words were compiled into a semantic attribute system with 3,000 attributes. The
examinations shows that, in Japanese to English Machine Translation, precision level for
some 3,000 types of semantic attributes are necessary for differentiation of translation for
verbs. However, this is not sufficient for translation of nouns.
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Fig. 1 Constructive process theory.
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Fig. 2 Meaningarnalysis and meaning understanding.
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=2 LB OXRBAEAXBICAE LTS, 20
i & RO BRI R 14) 28R

10 100
FAEDOMNARFF (SCEISRTDNED

B 8 XEOTHEZ DL

Types of semantic structure and their distribution.

1000 4000

QERAXEIZDREALPABROBAEICHTS S
DTH5. —HEHLOXEHIT, TEOED W
TR RXELD SEAXEDIT S HBEL.

| —wocw | mExw

2. 3/ | b5 24/
2. 14/ |11 64455

B #
TS

4. BREMEOSBBE & REED 0%

HXERRHZOERICEVLTIE, —ES D oxR
ﬁ@gwmpwiﬁﬁﬁ%ﬁﬂﬁ%&M%.ﬂzﬁ,
B T 5] o> (§%2) 28T, —g
XEERINIBRERZOBERBEEZR 5 &, 58D
FBRNHDH60%, TRUEENSDOMNITE 40% b
HBIE, BONBOBKRBEBFEOLN T B0
DRI IAEET S, i, UoXBEOWThie
RTCOBIAYUTOHETEIZ ORIV Ehbh
A, TNREE M0 5] #RUST 313, 2h
O DI ERB R SSRER T EERL TN S,

ZCT, UTTREAXOHEILOVT, XB&&EK%
BHEOEL BRI ONTERT B,

4.1 EHRREONRIEE

X 625 BHRBHOEI KT 2 ERBELOKD
REAMGERDDZEEIZEDE. CORL D ERLH
O EBHOBERIZERL T, UTO=>08E41c>
WTEZ ™,

OREB O B L AROBO BRI, BHRERERD
TEVFCKRET 57, BT UIBBERITEN. L
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BIFERRBLICA 5 L fo R0k b RIS DI (B
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. Fig. 9 Cumulative distribution of meaning attributes.
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(2) BXERHEOLEOR Fig. 10 Frequency in use of ameaning attribut at the semantic
e word dictionary
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RO LR OBHRBEREERETEHHEZR - 11,



1700

@XHBANIC R & & DEBOBE
B, BERBAICELE &M
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&, HFXHE, —BH, BE
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R—2 FLORERISFR THE
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WY BREND DI, BOLX

NVOBERBUESHKETHBC &%

RUTWA, ok, BEEEE

EOBRERICIIE 1 BOBKREY

(7AW FH—=F) 245L T

5.
EREOKEL S, 9~10 BH

FTORKEYE £ #H +hid,

13,000 3C &L, 2 RIEE < BBk

TEHE0bhb,. COEA,

FIRBEWO O~11BEIR, K9b

5 FEIRIE M 4 HE B 2, 000~3, 000

HEHIKAES T 205, AEOFRL

SIS AR E AR 5

DICHE I RO BERB MK

FEIE 2,000~3,000 FE4H & LT
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4.3 SEMBRMEEHICOLT

B 10~ 13 D#ERH» S, Case 1~Case 3 DIEAIC
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Fig. 11 Frequency in use of a meaning attribute at the
semantic structure dictionary.
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Fig. 12 Distribution of description depth of sentence structure.
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522bHD, Case IT & 3 ZHOBEKB-OTE
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BRHEHRCIIBROTICEND 5.



Vol. 3¢ No. 8 HEBBBROZCDOEERBITAO MM L Z 05 RE 1701

J‘Cﬁbcio’b\’cﬁﬁ%‘(%%. 10

DL, Oh5R, BTEHN SRR D
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EETRU e B RKRE S FEEER >
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LATBTAsh RBHERIN

7o, #93,000 FEOBA R A FOGCBHRERT
W, BREXEELTREINLERDS, 2hhs
BRNBERTEDLNL TS, FhEXFE
B OB THELN T 30DHWHBERICTS
b, BWEROLENRE- 2. BRNEREOSH
TEBEEDORBITENT, HEREIE L%
XEE ORI, RXEEom L2 HFs ¥
5, A LcEE [0 3] RUSTopER
7.
ek, FREOEBE EEZ ONTHWIUTO
BREIC DT D, ERNTEFEOHRE, EHRO
HEEE/I.

(1) HAZEHEEHE B HREE
JGBICHEHBEEIS T 2RSS THERTER
WERBEPERTETHIHEF L L THNIEREL
REHLBRUPTOHAREICHEICE X
ZTHRT 2, ExX OBAOBRASRMEINE
BICET 5 X510, BERDLESERD L
7ote®, RO E SR SR .
(2) HEEPFBAE

EEE (LFREEL) cR—REAEESL

Tebd, I, HEBAROLD, YEEFLELD
O, BEAFERCOONESHY, ZOBERSE

x 1 EWEEEELEEOHERENOBER
Table 1 The relation between classification degrees of
meaning attributes and description capabilities
of language knowledge.
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ZEEEDOTR —
WM R OB | JAEELE | 219% | 25% | 100%(R%E)
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— | wsmmE | (57%1 | 186%1 | 100%(15®)
Mk || % % @ | (98%] | [60%6] | 1009 (i)
pERE s | | wEwE | (679%] | (849] | 1009 ()
ORBTHERE | W
& B | o0y | ety | 1009 (RE)
T RSO
AT 819 | 95%
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DEEERT. F M CE | 050 | Seee | 1009 (15

* RBXOBEKBYTIOR TS 2 BRBFHODBIHERIHA 100% &

U735 O SHEAZ R T
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Appendix : Table 1 Diclinable words which have many sentence structures.

FAEE OOFE¥A B o L o' ) RXEE
T35 (314), 55 (240), 5 (199), BT 3 (86, F1F 5 (60), £ < AN WS (1), BB (33),
183 | #0 XE R % MR | T (30), AhB(26), B (25), AB(24), B (23), 31D(22), HIT B (21), HhHEB(20),
FBlEAERR|ET50,72T50.8RT50
~r 8 B L (172), BUOV(123), B (104), B (26),
BRAT— V% | A RISV, KICES 6), BERS (),
Zu | HORMER | LLL | SEsERO3W RTO@
(#1) @ | I | BERGT<, BURNID, FHAS, BELI 5, swanh 5, T3, WS
o R B B | 5 06), OB, TYS08), A5 11), B30, F#hB(10), FAT(10)
—_— AL
me | BB R B R 5 WY, T 5 AT 5 M B T s
ST ® R | T HOO, MO, EBLOO), HE, ELLE), BB
7y BUE | Uy L, AL, BALL, AEL, WA T
#2) [ BB @ | 66F | SIlr @ e REL

Gk 2AH3, 0003CRIDEFDH (R LKA 1 TTXRID IO i

RMPBEICHD - 1.
BECR O - TV 5.
BT HBEEDS B - e
I RRERAR (T H I - 7o,

RIIWEEICHMN->TNS.
ZDOREBSHITHD 5 .

HORICHED U Ss& 3t - 7z
Z =TI HABED S T A kettle had been placed on a heater.
F—F T ~T s a2 #M-TNB. A tablecloth is spread over a table.

s EV A & - oo
FHI MR BEE RN 72
BERREBCEART
BERZIRICKEBT .
A pE 5 kKA BT 1.
HE R AT

BT ICBEEBT T 5.
TR AESHBOCHET L.
BHARC BT .

A rabbit fell into its snare.

A picture has hung on a wall.

He was also suspected.

She was hypnotized.

He consults a dentist.

That matter was brought up at a meeting.
The splash of a wave splashed on his leg.

She poured water on a flower.

A mother prayed to God.

A policeman tied up a thief with a rope.
Toyotomi Army set fire to a castle.

1 caused them trouble.

He placed a ladder up to the second floor.

He is sitting down on a chair.

They sifited sand.

The Ministry of Construction built a brige here.

BRBERRTRENZRITTOS. She mops up a corridor every day.
BRI vEy PIC) Ry E#T . She tied ribbon around a gift.
BiREgEF -7 vy a R8Tk, She spread a tablecloth on a dining table.
SOMEER LY Vv X2EIF TS, That coffee shop is playing modern jazz.
BE AR IL D 2D T B T ELEF.

It is necessary that the brake is about to be applied to a movie detached room.

LRRBRCPEEDT I

HHERAERTED RS EMITB.

I took a chance in preparing for an examination.

AR BIEICMIT, SEFRAFEFE LK.
A clerk multiplied a unit price by the number and calculated the total.
BEARDOHICHIT, Z0FHBIEAL

Those children hung a rope on a branch from a branch and played.
] FR M ASRBRARESRRIY O 3E [HEORLAY] Oo—BEHER
HE 1 BE [#e5] U3 RUSTHROH (ALT-J/E ¥ R7 4)
Appendix : Fig. 1 Translations of Verb “kakaru” and “kakeru”.

Fujitsu Ltd. mounts a sales campaign in the whole conutry.
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HROEFE KWE

K 2 BXERHEON (BE “#d3” 0Be)

Appendix: Table 2 Example of a semantic structure dictionary.

Aug. 1993

BE| #M(F B | OAORZRETELEOES (8 £74,
i v IEEEIE S S
T s | BB, NTA KB R0 IO, FIE (), R, O X, 7 A, 50 B0 N, Rk U B
(ED)  (A) A% (A) %~ : ~bring up ~ with tendsr care
p= =] (E2)  (A) H% (E#) £~ : ~ tame ~
ALy, To—F, TLwe—GH), Ty ¥ v—(E2), B, 56 B AL, BB, KBS, BRI B
= FIRRAER <, MR, 1R85, GERRA, e, B0, gk, sk, B, T, AR FMIR, FH XS, OB K
AR | AR BT, R B RUAL 0T R RIE BE R R B RRTE &, 4% 058 8
E.] GED : (ATH K) bS (ATH) IS~ @ ~ apply pressure to ~ TS
(:%2) : (M) A (FEHK) [E~: ~ put pressure upon ~
N 1 &%) N 2 (&%) N 3 (%) -0 SEERSCRY
E(3) ST (6), BERT(B), $B - RH(O), K | (HIB(6), B (B) N1 hang:N2 on N3
(9), KEH6), 4% « BB (9),

FHQ) L {4] 353, BF ) N1 build N2 over N3
— | & (3) e * (FE%) Bk (8), BT (4) N1 spend 38 on N3
s 29 (8 BT 9) NI sit down on/in N3 |

A (4), Hi (6) ¥ (5 $105), it (8) NI multiply N3 by N2
~ F(3) B (5) ———— Nt start N2

EL N0 540 (8), B (9) F(3) N1 make N2 upon N3
U A RS (8) —_———— N1 wear N2

EEQ) %2 - 809 SR (6) B (9). 3 (9) N1 fock N3

. (3) EiEHEEE 8), B 6), CABTF —_——— Nt play N2

i)

F&3) REBREE(8), Mk (7), 2E5 (6) A8), B (3), A (9) N1 pour N2 on N3

FE3) % (8) A(4), Sk (6), RES(8) (N/12) NI spread N2 on/over N3

ELOR CAOE X)) BE#3) (~N12) N1 apply N2 to N3

FE3) B0, %880 B9 (3) N1 tie N2 around N3

[E] RERBIUC 0T L 0 LBUETF SFMONRELS , [ FROME &SRO BT

CER A6 A 7 BZH)
(TR 5 4F 6 5 17 BERER)

BEE (E2R)

TAFN 19 4EA. BRFN 42 ERIRKEE
EMTENES T HR L. \i 4
FERIRFERERELREET. B
4 FEAEEEFEAICAL. B
., NTT HHREERFT S
e E%E. oM, HuE, 3w s B,
HARE BB OWIICHEHE. T¥ &L, |1 657 44
WOB PR EZE., ETEREEYS, Aok
FRERE.

R BE (FLR)
WA 32 4FHE. IR 55 B AUEIE
R BEE BT SR %
% [ 57 RSB TR
 HRELHEET. WA 57 £EK
e meEmmodicAd. B, NTT
T HRBEBR TR, < O/, HR

EEMBEOMEICRE. BE, HEERBRY 27 A
B 5 HEEEE RSN EOHEICHEE.
EFHREEES ATHRYLEEAE.

g5 IEL (ERER)

PO 21 4EA:. WER A4 SER T EE
RETHMESTEHEE. RAEH
AEEEFATICAR. EETEL
‘ D FRRF TFEER TR,
L Z O, ABEHRLEEE DIPS @
BAZE, FHEBEY X7 o OUREREEE O, HAXE
By 27 2 OBBEIRIE S OH RS BUE OB
R, B, AREEEMA BB E o
e, THEL. BFHERERE%S ATh¥ek
=8




