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SESHEMTHELOBVRRES L REESCODVWTRHEHL, TAETLOESORE LI
kaoH., BERD. HIXEEXTVS.

On Interlingua

for Multilingual Machine Translation

Shun ISHIZAKI Hiroshi UCHIDA
Electrotechnical Laboratory Center of the International
1-1-4 Uwezono, Tsukuba, Cooperation for Computerization
JAPAN 305 3-13-16 Mita, Minato-ku,Tokyo,

JAPAN 108

ETL, CICC and the neighbouring countries have been developing a multilingual
machine translation system supported by the governments. This paper describes
contents of interlingua adopted in the project.

It is a six-year project starting from 1987, It treats with Chinese, Thai,
Malay and Indonesia as well as Japanese and English. It takes an interlingual
type approach to obtain good efficiency and quality for the multilingual machine
translation system.

The interlingua is represented with concepts to remove language dependency.
Relation concepts and attribute concepts are discussed in this paper which have
highly shared properties among the languages. Each of the concepts is classified
into hierarchical structure. Definitions and examples are given to the
classdified ones.
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1 HABIGCRELSR(EE 2 . 6 i)

Hierarchy of Relations(the 2. 6th version) 50/ 19864E12)3

#1AK10884 15

#2AR19884 35

-, #2.5/19884£7H
| miteEE thing (animate or inanimate) vhich does some action

linner-event, agent0

relation
animate with own will
gent

e agent of action BRXYALZEARAE I ate an apple.
agent2

{58 -1 -RE8R - 1ZME  agent of emotion,perception. FLIEVATEMD.  She hates apples.

emotion-agent experience and recognition action PKITH X ¥ MM U J=. She understood the ansver.
HE partner or oponent of action HRIdKLEML =, She quarreled vith her husband.
partner

e thing or phenomenon which acts as automated one.

hing-agen
SOk automated thing vhich does BEM AR MO E 5. The vatch tells us time.
automated-thing some action Ry hA#<, The robot walks.
Hegx natural phenomenon which presents SE A >, Tyehoon attacks.

phenomena-agent

*a&k Eor
object0 bjec

REANR R, 5. AKX, BRICHTREMEDEEEEY)  including state concept of attribute emotion,
state-object perception and recognition.
EDEFRISHRICEDS. The color of leaves changes
Lo object of modal concept from green to red.
modal-object EhTRWI2wn. You should not forget.
NS object of estimation HIEBEY S EF/Z.  She is good at dancing.
estimate-object
Btk ER] - #1532 - IUMA R object of action, etc. A% ¥ (reading books). v (feeling a pain).
action-object &8 T 3 (attending a_meeting).
HAX-WFAE-BEY  object vhich is build in B A4 2-%PI#T 3 (containing a_timekeeper).
built-in-object something #H5 (having a_syster).
B %83 2 (a_vord consists of characters).
object of temporal or spacial action RABERS. The bird flew in the sky.
ime-space-object] EXEHE2. It is past noon.

REALH source from which features of the object change
source

); £:7y. 1T source of attribute or state change MDMAREMNSHRICA B, The color of leaves changes
attribute-state-source from green to.red.
- RS source from vhich right or S EER . She got a book from him.
benefit-source information is obtained
BGREEE source separate from Tt KB MSFo . She saved her child from
relation-source the fire.
ZERhE source of position transition EABLHAFo.  She vent to office from her
space-source house.

BT goal to which some features of object change

goal

LRSS goal of attribute or state change  MEDEAURMHFRICHR S, The color of leaves changes
attribute-state-goal from green to red.
R -t RRE goal to which right or HEEICHMFEEBA D, She teaches math to students.
recipient information is given thcErma. She presents flowers to him.
BIRMEA goal of relation fit-c e K She is elected to the leader.
relation-goal
Peint 3 goal of position transition BEEAT- . She went to the post office.
space-goal

(6]




B

timel

BRI
duratiol

B

vay-of-action

FAR
nplemen

oncurrence
F-2E7
vent-an
BRI
sequence
—RE
general-and
BEEE
pvent-o;
AE
content

BAR
tool
FB-Hik
method
&
anne:
Bt
action-feature
RigwE
state-feature
L4
ffrequenc:
et
teria.
ERMTEG | KRMG_ R
linter-event] causal condition0
:relatian- relation
R
cause
EY 3
onditio

(see also the time-space object)

vay hov action is done

tool, means or method for action

qualitative feature of action

quantity of change in action or state

quantity of change in action

quantity of change in state

frequency of repetitetive event

material needed to action

necessary condition of event

events are connected with
temporal relations

events vith other
and-relations

events vith or relation

contents of event

(7)

PBkicExE, She got up at 7 this morning.
4 HIiXSHMIR - /. She slept for 8 hours today.
SWITBFIHE S, The meeting will start at 9.
BRI3[IEDB.  The class vill finish in Narch.
BRI/ EAAJ=.  She had bread at breakfast.
ERTEST. She lives in Tokyo.

Za-3-I AN X TVo /=, She vent to New York by bus.

IV AWMTFKEE /£, She vrote a letter in French.

—ERSE . She vorked hard.
ZBRENT-. She fell down suddenly.
S5 kmikEo =, She ran Ska this morning.
BLE-T 3. She is sleeping deeply.
BLAaNE. She feels sick badly.
BB F =R B, She plays tennis twice a
veek.
v 2-khEBMS She made a cookie from
otz flour.

BAMYBEL D EQCREE S 1.

She vas happy because he gave her a present.

—4£BERAT LRI EN S,
She will pass the exam if she studies hard.

HFORICHST A LDIRCBEE.
She got up early to take a walk befor vork.

AT HB R FAE.

She kept reading the newspaper vhile eating.

SRERNT, FEEMAK. She ate supper and took
a medicine.

She eats and drinks well.

BLARA, BAKD.
FEX UM BRIV B,
She will visit a friend or stay at home.

She considers it as a nice
thing.

FhEFESLVEAS.



R

instance

L 3
podifies

BB Iﬂ& |
linner-thing feature

lrelation

Hxawﬁ i 3 Yo

b
ispecifi-{ compar— mpariso
Eation | ison0
HE
ontrastj

view

Btk

eference

general-

ifier]

part-of relation between things

is-a relation betveen concepts

instance-concept relation

miscellaneous relation between things

feature contained in a thing

unit attached to an amount

relation betveen a numeral and an amount

BAMHOK7.
FREDAV K-,
EORBEOBH.
EFOR.

BHoh A - 2.

doors of the car.
a member of the committee.
a_girl of the family.

Hanako’s dog.

She bought a turtle of an animal.

(ZORMENERATHA. The dog ate it and died.)

YAZOM
EOEDEIBHE.

SET300M.

SEOHRERA].

relation betveen an attribute and its value EDIENMIZHRE.

(value is not restricted to numerals)

starting point of thing attribute

final point of thing attribute

criteria for comparison

contrastive relation among concepts

equavalent relation

range to specify the situation

role or viev in the situation

relation among anaphor and antecedent
(This is used temporaly until anaphora

analysis is impl d, see ™

nuwber of the apples.
The color of the floser is red.

300 yen per 5 pieces.
She ate § apples.

The _color of the flover is red.

212555 A TCOKME. vacation from 2 months to

five months.

12510 FTOWP. digits from one to ten.

B Y HEHE.

She is taller than her mother.

TavIERR WA, ERAEBIWS,
John is in Tokyo, but his vife is in kyoto.

W, BXOHS.

23 AT—HANME.

Tokyo,the capital city.

She is most beautifull in her class.

FRY74FL LTS ERRET 5.
She recommended the method as an advisor.

EROBYIH.

She looks young for her age.

BYUMREERR S . ~BTEhERAE.
She bought a_detective story yesterday.
She read it in a day.

ambiguous relations not specified by above ones or

miscellaneous relations not included above

(8)




Fz2 EHEMSES (88 2.4 KD

attributes

: ‘ﬁ_ﬂ_ﬁ_ﬁ_ AR g people, audience
ttrlbut 1_logic! setl

| &t All the people think it’s great.
somel |

Each_county is subdivided into several districts.

They spread out and some of them went up north.

| ERmAE_ ﬁ A, B, and C are nice.
element B
T

attribute
i = A, B, or C can be selected.

_ 1 was expecting you either today or tomorrov.
eith
e first,second, * * *
ordina

| AR man_and voman of human
set con~ xhaustive
struction
dogs or cats
exclusive
- A, B and so on.

| ®E __ B&FTE __ [WMEEFE| She does not go.
negation not-event ot-actiol
He is not free.
on-state

BEE nonfiction, nonsmoker
on-thing
| =¥ __ % The sun rises every morning.
definite

Bl 5 RO John vent to the post office because he must sent
anaphoric a letter to his wife.

#5 MK  When he arrived at school, John was too late.
cataphoric

ARG Take the bag in front of you to your mother.
exophoric

(see “reference” in Relations)

TR The nose of elephant is long.
1 dxscoursel Japanese is difficult to learn.

Elephants have long noses.
He went to Kyoto, not Osaka.

The apple is red.
A red apple.

It is he that broke the window.

If I were rich, I could help you.

lsubjunctive
imperative
interrogative

BaEk

honorific

Work hard or you will be fired.

Do you go to Kyoto today?

Vould you mind helping my study?
I anm hoping you will give me some advice.

There are no honorable changes.

respect
modesty

I accept your apologies with humility.

9)

HEORE19864E128
WLAR19884E 11
#26R19884108

KEERDTES
KEKLBZThBLTOER
HKEDBLDERLEBLEND
KELBLER

£E50—8B2 (ullikdEhw)
BULAEEROTART
EFShEERDOIBO—DFE
7314
EFSAEERDIBO—DDH
R
MATOBERMIFENDH B
HEMAFTUMETIATES

bhazt

BBOKAESEVICHESBS 2
ERwIk

EOMICLERASHB L
BHEEREDTE
REFEDEE

Y|EDOFTE
kg Lokrda: )

UG HE (he) AVRT D 1T A
(John) & 313 264

FRUGBER (he) ARG I 0 R ATHER
(John) & 5 584

EBERON B IEHOER

MERCTRECET LA
BEPTHREL B> TV EES
RBEORTHFMIELL ST
13R-Y 73
EEPCHHHEz M RS
RPEMEE (BRHRES T4
LT B)

B - REFESCHT 264
B (BBRI—TEHED)

BT 5 B AN LTS
LB T QAN BB L i

AEEAVD. ]



MTH e TH
fi.__c:oma leteO*

result
just-after
ba s b 25
~co--ence0_
just-before
e
repetitio action

repetition

2274
progressivel
KT

incomplete

instance

He has read the book.

He got married last year.

The train left just this moment.

The baby burst into tears.

The girl is about to cry.

He reads a nevspaper every morning.

She is vearing glasses whenever it gets dark.

He is running.

Ve have lived here all our lives.

The nice idea frushed on him last night.

(10)

HOIMESNKRTL., TORDo =
TriBENH B,

HIMESRTL., TOKRLL
TORBIELENDB B,

BEMESHTL, TOHRIE
EXBE.

HOBENSBAEL. TOHE-
ZLREBEND S,
HHHMENIHT 2 EMICEEN
5.

HEFS MR TRET 5.
REXFH MR TRET 2.

BESEELTEL TSI,

Bk RBHPRELT 2 THRER
LTwazelk.

HIBESREMIBZZZ L.




