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One of the moest vexing problems encountered when attempting to write 
a program of automatic translation is the polysemy of mast words. A simple 
inspection of the chaotic presentation of the translations recorded in any bi- 
lingual dictionary will convince one that it would seem impessible 1o impose 
an order on the arbitrary translations of any given entry. Some translations 
are imposed by a particular syntactic context, e.g., abuser: 

(1} a Maxabuse —> Max overdoes it 
bh. Muax abuse de N —> Max takes advantage of N 

Here, the argument structure of abuser contains a series of objects, cach 

of a particular structure: when abuser is followed by 0, the translation is 
pverdo it; when it is followed by de N, it is rake advantage of. 

However, many different translations may be needed for a given argu- 
ment structure due to the appearance of particular subclasses of words, e.g.. 
absorber, in the structure N absorbe NI 

(2) a.  Na(lLe rravaill absorbe N iMax) —> Work engrosses Max 
b. Ne(Le buvard) absorbe Ne (le lignide) —= The blotrer 

wbsorbs the liquid 
e, NhiMax) absorbe Ne (g botssor ) —= Max imbibes the drink 

The problem is made even more difficult if 1t 15 expressed in terms of seman- 
tics, 1.e., by saying that most words have many meanings which are hard 1o 
disinguish by formal means. Nevertheless. examples (1) and (2} point up 
the essential problem: how is one to decide on the meaning of a polysemous 
word, based on the information furnished by a polysemous context” 

Lehrberger & Bourbeau ( 1988, Machine Translation Amsterdam/Phila- 

delphia: 1, Benjamins pp. 114-116) for example, point (o the many senses of 
the English preposition on as a difficulty that it may not be possible 10 over- 
come without further advances in semantic analvsis. Their example is in- 
structive, and will repay looking at. Let us examine the French equivalent of 
this problem: the prepositional phrase sur N, 

In general, the translation of any prepositional phrase is closely linked 
to the context in which it is found: the translation varies according as it is 1n
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a sentence adjunct, for example, or in the object of a verb. Consider the 
translation of the prepositional phrase sur ce point; 

(3) a Paul embéte Max sur ce point —>Paul bothers Max abowt this point 
b Sur ce point, Paul est inflexible —> On this point, Paul is inflexible 

In (3a), sur ce point is in the object of embfite, so that sur translates as 
about. In (3b), sur ce point is a sentence adjunct, and the translation of sur 
should be o 

Let us now examine the translation of the phrase sur N in the 
object position as the noun N and the verb vary, 

(4} a. (La maison) donne sur (le jarding —> (The house) looks 

ol on (the garden) 
{Le pion) avance sur ("échiguier) —=> (The pawn) 

advances on {the chessboard) 

¢. (L'armée) avance sut (1'énnemi) —> (The army ) advances 
against (the enemy) 

d. {Paul) I'emporte sur (Max) —> (Paul) prevails over (Max) 

e, (Paul) interroge Mux sur (ce point) —> { Paul) interragates 
Max about {this paini) 

[ {Paul) pose le veree sur (la teble)—> (Paul) sets the glass 
on (the takie) 

‘There are two ways of looking at this array of varying translations for swr. In 
the first instance.one can declare sur (o be highly polysemous, since it cin 
be translated as on, over, against, etc. Furthermore, each such translation is 
arbitrary, so that no formal rules could be constructed that would choose the 
proper translation. The conclusion then follows that automatic translation of 
polysemous words is an intractable problem that cannot be handied in any 
systematic fashion, 

In the second instance, however, we note that in each of the above 
sentenves, the decision as o the réquired translation of sur can be taken on 
ihe basis of the argument structure in ‘which it appears and, if necessary, the 
semantic sub=classes of the pouns appearing with 1. [n sentence a, sur 15 in 

the prepositional object sur N2 of donrer, and its translation 15 on. In sen- 
tences band ¢, the same object sur N2 appears after avancer, but here the 
translation of sur depends on the subclass of M2, in b, N2 is.a concrete noun,, 
and in ¢ it1s M, a “human’ noan, The same preposiional abject in senlence 
d after emporter requires that sur be translated as over. In sentence e, the 
object of tnterroger is NI sur N2, and the tanslation of sur 18 about. How- 
ever, the same-formal structure. N1 sur N2,a5 the object of poser in sentence: 

(£ leads o oa translation s foe sur, ' 

Wi see that the problem here does not lie in the muluple meanings of: 
seer, bt rather in finding formal definitons of gach of the contexis in which 

it cun appear, This in (urn suggests that it may be possible 1o utilize the 
dependence of translation en context for handling the question of polysemy 
ina formal, systematio way. At first sight, this dependence on context seems 

b
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1o be linked hoth to the muliiple meanings of individual words and to the 

muitiple meanings of the surrounding context induced by the polysemy of 

the words appearing in that confext. The resolution of the problem of polysemy 
thus seems a priori extraordinanily complex, involving the simultaneous jug- 
gling of polysemous words and polysemous contexis, 

However. a detailed compilation of verb uses in French that has re- 

cently been completed at the L.A.D L, may be of help in this question. This 
compilation shows us that relatively few syntactic and semantic sub-classes 
of nouns, verbs, ¢te. are required to describe verb uses in French, at least in 
a quite general way. With the help of this compilation. 1t is now possible 10 

search svstematically for the translation of each verb use in the sentence 

defining that use in order to choose the best one. In so doing, we shall also 
sse how many semantic sub-classes of nouns we reguived o camry oot this 

project. 

The study of verb uses proposed above amounts to a direct and system- 
atie examination of 1he problem of polysemy. For each verb use is defined 
by a sentence containing the verb, its subject and its complements, so that 

the detailed listing of verb uses in effect makes available all the sentential 

contexts in which a given verb might be found. Suppose that one were Lo try 

to translate aj] these verb uses into English, for example. One could then see 

how many different translations would be required for each verb, and whether 

it would be possible o determine the translation by means of formal rules. 
The number of different translations that would be required is a measure of 

the polysemy, and the resolution of the polysemy (ie.. the choice of the 

eorrect transtation) would depend on being able to provide an operational 

definition of the semantic sub-classes appearing in the formal rules used by 
the translation module n arder to effect this chowce 

An examination of the polysemy in this fashion constitules an exper:- 

ment in French-English translaiion. The variables are the semantic sub-classes 
of nouns reguired to descnibe the verb uses of French, and the Enghsh equiva- 

lents of each verb use, Each verb use 15 an entire sentence, e.g., 

(8} Max abaisse Luc @ demander 10F —> Mayx humbles Luc ot 

asking: for 10fr 

The syntactic analyzer produces an analysis of such a sentence using the 

information that both the subject and object of abaisser (hambie) must be 
‘human’ nouns, for this verb use, The object can be 4 'congrele” noun o 
another use of abaisser, but then the translation is different: 

(6) Max abaisse le rideauw —> Max lowers the curtein 

In this way, hoth the syntactic analyzec and the wanslation program make 
use of the sub-classes of nouns introduced 1o describe the verb uses. The 
gxperiment can now be set up in the following way 

(i) 1 first translare a portion of the lexicon of verb uses of French, say 
all the verbs heginning with a. taking care to use the minimum number of
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different English equivalents needed to translate correctly all the verb uses 

of g givep verb, In certiin cases, this means using an approximale iranslation 
in order pot oancrease the number of different translations. 

(i) Many provistonal semantic sub-classes of nouns are required in 

onder to-carry out the translations of the previous step. Sorne such classes are 
already in the string grammar of Frenchy, and ane used by the restrictions gf 
the grammar to eliminate incoherent analyses. Three of the the most impar- 
tant of these classes are the foflowing; 

{7y Nh Chuwman pouns:Max, man, person; jury, council, 
Na ‘abstract’ nowns: despair, construction 

Me ' comerete noims; tably, lamp, chair 

These are quite approximate semantic classes, and a classification of nouns 
using only these three sub-classes amounts to a rough and ready partition of 

nouns. Nevertheless, for many verbs; such a tripartition is sufficient 1o sepa- 
rate the translations of verb uses. For example, the transiations of the verh 
absorber given in (2) are separated using just these three sub-classes, 

It turns out that a classification of nouns based on these three classes: 
Nh (humany, Me (concrete ), and Na (absuract) suffices 1o separate the frans- 
lation equivalents for most of the verb uses. Note that this resuft is not & 
priori prediciable, g, from theoretical considerations alone: 

(1i1) For some verbs, particular s¢mantic sub-glasses of nouns are re- 
quired in order to separate the translaion equivalents. Certain additional 
noun sub-clisses have already been introduced inty the verhal ¢lassification 
carried oul at the LADL. For exampile, the fallowing two sub-classes dis- 
criminite certain verb uses: 

(8} a  Nr rextnouns: book, report, manuscript,,..! 

b Np psvchalogical nouns: mind, spirit, wits,. .. 

They appeir in the following types of verb complements: 

(9) a.  Max accroche an rapport gue P —> Max appends to the 
PGt that § 

b Cer effort ancre dans son esprit gue F —= This effort fives 
i iy ey miined that § - 

These are the contexts lor which Np and Nt were enginally defined; they 
are uselul howeverin other verb uses, where they separafe the {mnslations® 

N & Mayawnence Je gopnant —> Mox announcés the winmer 

b, Ce résultat annonce une intelligence (Np) —> This result’ 
Levar yigns of inrellisence (g Sannounces an i urc.'_!x;gmfl_.;' 

¢ Max adresse e fertre (Nt & N —> Max addresses @ 

fetter o N 
d. Muvelesse son clieet (N an dectenr { NI —= Mflr{#fl‘“‘l 

cilveant fer e ot et Saeldresses his elient 1o the doctor) 
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Here, the difference between Niand Np or N1 allows us to choose the appro- 

priate translation of annoncer and adresser, 
It turns out that more semantic sub-classes than these are required in 

avder 10 separate the translations of other verby, these sub-classes are hsted 

in Annex 1. Some of them are described here, together with a sampling of 
the verb translations for which they are needed. 

(1) Nal. Sub-class of laws, regulations, This class is a sub-class of the 
major class Na. The verb annuler translates as annul when its direct object 
is Naa, unless the direct object is Nal, when its translation 1s repeal; and simi- 

larly for appliquér: 

{44y & Fis ond annnlé tle déficit + le résahat) —> They ammuled 

(the deficit + the resulr) 
s ont annulé cente loi —> They repealed this law 

. Muax a appliqué certe méthode —> Max applied this methed 
d  Le policier a appliqué la loi —> The policeman enforced the law 

=5
 

5
]
 

(i1} Nb. The sub-class 'boat’ of Ve, Certain verbs have quite specilic 
translations when the subject or object 15 a word designating a ship, e.g.. 

abarder. This verb has two translations when it appears with Nl oe Na,and 
different ones for Nb: 

(12) a.  Nhaborde Nh: May o abordé Idag —> Max accosted da 

b, Nhaborde Na: Max aborde un nowvean probléme —= Max 

rackies a new proflem 

¢, Nhaborde Nb: Max aborde le batean —=> Meax boands the ship 
d.  Nbaborde Nb: Le canoé a abordd le hors-bord —= The 

canoe collided with the eutboard 

{1i1) Ne. The sub-class “ool’ of Ne. This sub-class can be used for the 
verh giguiser and the adjective acérée in order 10 distinguish a tool and an 
abstract noun N 

{13y a,  Lalaime acéede (étair...) —> The sharp blade (was... ) 

b. Sonsgreasme goéréd (dnt . ) —> His stinging saroasm fwas... ) 
g, Maxaaignisé la lame —> Max sharpened the blade 
d. Cetexte aaipuise fepr hostiling —3 This text exeited thetr fosttlin 

Note that the sub-class Ne 15 not indispensable for the above distingtions: i1 

suffices for the translation module 1o observe that the object of the verb 
aiguiser or the noun modified by acéré 1s not Na, for it to be able to choose 
one of the alternate translations sharpen or sharp. It may be the case, how- 
ever. that the class Ne will be useful when the lexicon is expanded 

{iv) Nf. The sub-class ‘machine’ of Ne. Like Ne above, the class Nfis 
not, indigpensable for animer, 

(14) a.  Naanime Nf: Une combicstion chimigue amiine le marens 

—> Chemical combustion drives the motor 
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b. Neanime Nh: Cente idée anime Max — This idee urpes on Mex 
c. Naanime Na: Une joie de vivre anime le speciacle —= A 

Joie de vivre [ivens up the show 

For the verb amarcer, the class Nf separates one of three possible transla- 
Hons: 

(13} . Nhamaorce Ne de Ni: Max amorce la canne a pfiche d'une 
mouche —> Max baits the fishing vod with a fly 

b, Nhamorce Nf: Max amorce (la bombe + la pompe) —> 
Rax primes (the bomb + the pump 

¢ Nh, Nf amorce Na: (Max + La naveite) amorce sa descente 
~—> (Max + The shuttle) bepins its descent 

A similar separation can be effected for the verb allumer. 

(v) Ni. The sub-class Ni of *animate’ nouns includes all higher-arder 
animals except Nh. Many verbs of amimal sound will take only nouns in Nj 
as subjecy hennir (neigh), prawler (cheep), ete. These verbs take Nh as sub- 
Ject only in specia) circumstances. However, there are a few verhs whose 
translations differ according as the subject (or object) is Ni or Nk 

(16) a.  Nhapprivaise Ni: Mo apprivoise ['oiseain—> Max tames the bird 
b.  Nh apprivoise Nh: Max apprivoise ['enfant —> Max wing 

over e child 
c.  Nis'attroupent: Les oiseaus s attroupent —> The birds 

flock together 
d.  Nhs'attroupent: Les enfants s'attroupent —> The children 

parher fogeiher 

For the verb s anrouper, the passe-partout translafion garher would suffice 
tor both coses. 

(vip g The sub-class “body part’. Nj separates the translations for many 
verhs: for acquiescer, one can even distinguish transtations involving the 
head or other pants of the body: 

(17) a Nk aequiesce de la tfite —= Nh nods agreement 
b N acquiesce de son petit doigt —> Nh signals agreement 

with hes little finger 

The direct object of assouplir yields three different ranslations aceord- 
ing o subocluss: 

(18) a Na, N assouplis Ne: (Un bon graissage + Max) assouplit 
e cuir —> (A pood lubrication + May) saftens leather 

b.Na, Nh assouplit Njv L'exercise assouplit les micseles —s 
e e avake's s o e Sepple 

¢ Na assouplit Nh: La souffrance a assoupli Max —> 
Ruffering has mellowed Mey 
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In the same way the sub-class of the divest shiject of stieindre separaics 

its wanslations: 

(19} a. Naa aneint Ni: Le cancer atteint les poumons —> The 

cancer affects the lungs 
b. Naa arteint Nh: La grippe a atteint Max —> Max has 

caught the flu 
c. N amreint Ne: Max anteint la ville —> Max reaches the rown 

The class Naa is the sub-class ‘disease’ of M. Note the inversion of 
subject and object in senience b, The class Nj affects the translations of many 
other verbs: affluer, adaprer, affubler, agacer, agiter, allonger, ete. 

(il Mo, Suh-class ‘metal” . The verh s allier has twa pariicular trans- 
lations for the sub-classes Nd (color) and Nm 

(200 a. Nd s'allfe avee Nd: Le rouge 5 'allie gvec e rose —> Red 

blends with pink 
b. Nm s allie avee Nm: Le fer s allie avec 'érafn — fron 

alloys with tin 

The translations of affiner can alse be separated in this way, but a good 
passe-partour translation is sefine; 

{21) a L'dducation g affiné (cet homme + son stvle) —> Edncation 

hats polished (this man +his soile) 
b. Ce processus affinera le métal —> This pracess will refime the metal 

{viii} Nn. Sub-class of 'sounds’. The translation of assouwrdir varies 

with the sub-class of its direct ohject: 

(22) a.Nh assourdit Ne; Max assourdit la chambre —=> Max nuffles 
the roam 

b.(Nc + Na) assourdit Nn —= {Le tapis + De tapisser in 
chambre) assourdit le bruit —> (The carpet + Carpeting 
the roon) deadens the noise 

When Nn is the subject of the reflexive s'assonndir. the translation 15 

die AWy 
{225 oM s nssourdin Lo bratt ¢ assourdic —> The noise dies oway 

(not: ??The noise deadens itself). 

(ix) No, The sub-class ‘function’ denotes official functions such as presi- 
dency etc. The verb accéder has different translations for the sub-classes N, 
Na and No of its indirect object: 

{23y o Nh acctde 4 Ne: Max accéde d la rue {par lo porte ) —>Max 
accesses the street by the door 

b.Nh accede a Na: Mux aceéde a la demande —> Mux 
complies with the request 

¢.Nh accéde @ N ;: Max accéde a la préfsidence —= Max 
actedes to the presidency 
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The sub-class Noa is the title of the function: president, ambassadar, 

chief, etc,, which 15 needed for verbs such as agréer (accept), acclamer 

(acelaim), and acceprer (aceepr): 

(24) a.Nh agrée Nh pour Noa: ls ont agréé Max comme délégué 
—=> They accepted Max as delegate 

b. Nl acelama Nk Noa: Le peuple acclama Roland empereur 
— > The people acclaimed Roland emperor 

(x) N5, Sub-class of *measure’ nouns. The translation of aecuser vares 

with the sub-class of its direct object: 

(25) a Max accuse Paul —> Max accuses Paul 

b.La balunce accuse 85kg —= The scale shows 85 kg 
¢. Marx doeuse ses 85 kg, —>= Max shows (his) 85ke. 

The subclass Ny appears in the measure adjunct de Q N5 (where @ 1sa 
number) of verbs like abaisser (lower), affaisser (sag), aggrandir (enlarge), 

elc.; in this case, the preposition de translates as by 

(26) a. Nh abaisse Ne de Q Ns: Max abaisse le rideau de 5 cm. > 
Max lowers the curtain by 5 em. 

b.Nh allonge Ne de Q) Ns: Max alliwege le lit de | métre —> 
Mix lengthens the bed by | meter 

(%i) Nv (vehicle), This subclass separates the translations of verbs like acerocher and aceidenter: 

(271 A, (NN decriche Ny (Max + Le bus) accroche a 
vetyre —= (Max + the bus) runs inter the car 

b.  Nigocroche Nh: Max g aceroché Lue —> Max button 
herleed Licke 

¢ (Na+ Nh)accidente Nv: ( Une mawvaise conduite + Max)a 

exeulente b venture —> ( Bad driving +Max) damaged the ear 
d.  Na accidente Ne: Une catastrople naturelle a accidenté Je 

terrain —=> A natural catastrophe gave variety 1o the land 

Similarly for affréter thive our), aplatir (bashy, atteler (harness), et 

(=i} Vo (weather), This subclass differentiates the translanons of 
s ‘mbartve and 8 annoncer 

(28) a. (Nl + Ni) s'abat sur Nit (Max + le chien) s 'abat sur le 

char —= (Max + the dog) pounces on the cat. 
b, Nw s'abat sur NI: La rempfite s 'abat sur fa ville —> The 

stormt sweeps down on the city 
¢ Nhs'amonce: Max s'est annencé —> Max announced himself 
d, o Nws'anmonce: Une tempéte s'annonce —> A storm is brewing 

These semantic classes have been defined, approximaiely, in the fol- 
lowing way. Consider a verb use that contains one of these semantic classes 
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in subject or object position, .g., Na. Thus the verb abasourdir & translated 
as dumbfound when the subject 15 Na or a complement clause: Cer échec a 

abasourdi Max —> Thix failure dumbfounded Max. This translation 1s dif- 
ferent from the translation of another use of abasoundir where the semantic 
sub-class ‘sound’, N, appears in the subject: Ce bruit a abasourdi Max —> 
This noise deafened Max. In this case, abasoundir translates as deafen. This 
difference in translation defines the sub-class ‘sound’, Nn. 

A word is classified in a given semantic sub-class Nx when the follow- 
ing condition is satisfied, Consider a French verb Vf for which several trans- 

lations are possible that depend on the semantic subclasses of the nouns in 

ils argument positions, One of these positions, say Ni, ¢can be filled by a noun 

classified in Nx, in which case the appropriate wanslation is the English verh 
Ve When Uwqucsuun 15 whether a given word can be elassed in Nx, then the 
following sentence 15 constructed, The main verb is VY, and the word in ques- 
tion appears in the defining argument position Ni. This sentence is exam- 
ined, and if it is then the case that Ve is the appropriate translation there of VY, 
the word is classed in Nx. Thus, for example, a word is classified in Nn 

(‘sound') if its appearance in the subject position of abasourdir entails that 
deafen 1s the appropriate translation. The difficulty attached to this defini- 
tion of a semantic sub-class is that the members of a class defined in this 
wiy, .2, Nn above, may vary when that semantic sub-class appears with a 
different verb from the one whose translation served as the reference pount, 
Thus, with anoter verb than abasourdir, the members of Nn may be differ- 
ent, This question can be resolved only by translating a greater portion of the 
French-English lexicon than T have done so far and classifying French words 
according to the sub-classes obtaiped. 

I have carried out these three steps for the 400 French verbs beginning 
with a whose uses have been studied in the LADL, and have found that 
about 25 semantic sub-classes similar 1o those discussed in (i)-(xii) above 
are required to separate all those translations which cannot be distinguished 
by the use of only the three classes Nh, Ne and Na. The semantic sabelasses 
are presented in Annex 1, and excerpts of the translations of verb uses are 

given in Annex 2 
Mo that these semaniie sub-classes are noi defmed absoluely, by Tel- 

erenice to their meaning in isolation. Rather, they are defined by a difference 
in meaning between two translations, as mentoned in the condition discussed 

above: given two verb uses yielding two different translations, & semunfiic 
sub-class cun be defined by the translation required for the verb appearing 
with that sub-class, 

The problem of how to handle polysemy is now replaced by another, 
perhaps more tractable question: to what extent is it possible (0 obtan a 
coherent classification of nouns using the semantic sub-classes defined above 

in terms of tranglation equivalents? Posing the quéstion in this way amounts 
to asking whether the differences in meaning, under translion, of a given 
verp can be caprured by a classification of the noans appearing wath 1. On 
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the other hand, trying 1o characterize the polysemy of a verb divectly amounis 
to attempting to define its absolute meanings, which is considerably mare 
difficult; 

Results 

It tums out that the syntactical differences among the verh comple- 
ments of a4 given verb use, taken together with the rough classification of 
nouns according to the three classes Nh, Na and Ne is often sufficient to 
separate all the ranslations of the uses of a verb. Thus, 1 find the following 
tramstations o te adequate for the verb 5 'acfarmer: 

(29) a.  (Nh+Na)s'achame conre, sur Nh—3 (Max+ fate) hounds Lisc 
b, Nk &'acharne (G + sur) Na—3= Max slaves ar his work 
e Nhs'acharne a faire cela —> Max is bent on doing that 

Note that the difference between (29a-b), when the preposition is sur, is the 
difference between Nh and Na; this is enough to differentiate the transla- 
tons, The translation for (29¢) is obtained by noting the difference in the 
complement: the complement 15 Prep N in (29 a-b), but a V"W in (29¢2). 

For some verhs, (he transfation does not change with the change in 
complement: 

(30y a.  Nhacclame (Nh, Na) —= Max acclaims (L, the 
slggestion) 

b Nhacelame Nh No —> Max acclaims Luc emperor 
¢, Nhacclame Nh de faire cela —> Max acclaims Luc for 

doing thai 

Here, No is a noun of “function”; president, king, emperor, ambassador, ele., 
However, i1s exact nature 15 of no concern fere, since the transfation is in- 
variable, 

Similarly for acouler; 

(31) & Naacewle Niva Na —z This event drives Max to despair 
B Naacoule AT d faive cely —= ThiS event ditves Max to oo thal 
e, [Na. Nh) aceule (N Ne) eontre Ne —> (Luc, the force) 

drives (Max the box) against the wall 

Various semantic noun sub-classes agpear in the verb uses of other 
verlss, but it is frequently possible ty avard having to depend on them for a 
decision as o the required translation, Sometimes, it is the difference in 
argument structure of the verb thut allows us to make the nght decision: 

(32) a.  Nhavale N —> Max swallows N 
b Nhavale gue P —> Max acceprs that $ 
e, Nhavalise N —3> Max endorses N 
& Nhavalise gue P —> Max backs v that 5
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For buth of these verbs, the difference in translation depends on the 
nature of the verh complement. In each ¢ase, the noun phiase complement 
accepts only a limited sub-class of nouns. The verb avaler is usually fol- 
lowed by a noun indicating food or drink, and the verb avaliser by a noun 
like check, or ceriain abstract nouns. However, the difference between the 

verh complements is encugh for choosing the correet translation, so that 4 
maoré precise specification of the noun phrase & unnecessary, 

The verb aneindre, on the other hand, has a different translation for 
various noun sub-classes when its object 1s a noun phrase. 

(33) . Nhaneint Nl (ville) —> Max reaches the wown 
Nk arteint Ne (boite) —> Max reaches for the box 
{ W Na) atrebnt N —= | Lue, disdster) overfakey gnemy 
Nh atteint Nita {cinquantaine) —> Max ix getring on to 50 
Nh a atteint Nt (65) —> Max reached 63 
Naa (cancer) a atteint Nj {poumons) —=> Cancer hag 

reached the lungs 
g [Nao + Nac) aneint (Nhpl + Nhcoll): (une carence grave 

+ m virus ) atteini (les personnes agees + {0 population 

urbaine | —>(A serious deficiency + a virush affects (old 
peaple + the urban population) 

h.  Nh est areint de Naa (tuberculose, la fievre jawne) —>Max 
has caught (TR, vellow fever) 

The following noun sub-classes are needed, in addinon to N, Na, and Ne: 

134y Naa: disease {cancer, PEHAFS ) 

Wi place (town, roomt, streefl 
N time (vear week| 

Nua: approximate time (205, 305) 
Ni> body part (lungs, arm, leg) 

The most difficul class to define 15 N, nouns of "place’; in (345, the 
box can either be a conerete object, or a place where something is 1o be put. 
The tancladon of atteindre depends on ihis interpratabion, 

g
t
~
 

Special cases 

(i) The passive participle 

The French passive participle, whether in the noun phoase or in o pas- 
sive sentence, is generally translated by the addition of the passive mor- 
pheme (-ed, -en, etc.) to the infinitive. This is the case for the majority of the 
verbs 20 far Wanshated), no wanstaton is shown for the passive parnciple for 
these verbs, 

However, there are two cases where the passive participle is not Irans- 
lnted by the addition of the passive morpheme 10 the infinitive. The first case 
oecurs when there 15 no passive of the English translition, and the second 
when the French passive participhe is adiectival w nasure, The Hrst type con 
be illustrated with abonmer and affecrionner; 
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(35) a.  Max a abonné Ida au journal—> Max pave a subscription 
tes leler 1o the newspaper 

b. lda a été abonnée au journal par Max —> lda was given a 
subseription to the newspaper by Max 

¢.  Maxaffectionne les cravates mses —= Max is ford of pink ties 
d.  Les cravates roses ont longtemps &€ affectionnées par 

Max —> Pink tiey were for a long time dear to Max 

Sinee affecttonner has no passive, the participle affectionné must be 
specially hundled. A similar type of special handling for abonner 15 needed 
if it 1s translated as give a subscription to. The passive participle must then 
he translated as given a subscription, so that two oceurences of fo are not 
furnished when au journal is translated as 1o the newspaper. A similar treat- 
ment 15 required for the following verbs also: 

(36) a.  assidger —> throng abourassidgé —> (was) beset; 

b, attéindre —> get, catch; atteint —> {be ) stricken with, etc, 

The second case i5 the passive participle after éfre (be), which is al- 
must adjectival. Whether treated as an adjective or as a verbal form. it re- 

quires special treatment, e.g, agripper: 

(3T) a.  Max s agrippe au balcon —> Max clutches ar the balcony 

b, Max.est agrippé au balcon —> Max is ¢lutching the balcony 

(i1) The reflexive se 

The particle se does occasionally translate into the English reflexive self: 

(38) o, Muax s'armoge le droit de.. —> Max arrogates o himself 

the right to, 
b, Mavs'est absentd anfend il —> Meocabisented himself today 

However, it frequently requires special treatment, so that its appearance with 
any verb must be examined carefully. In the case of abandonner, for exam- 
ple, the argument structure (the verb complements) determines the transla- 
fron: 

(3% a.  Max abandonne —> Max gives up 
b, Max s'abandonne —= Max lets himself go 
G Maxs abandonne au désespoir —= Max pives way to despair 
d. Max s'abandonne & VO —> Max goes so far as to VO 

For other verbs, the semantic subclass of the arguments (subject, obs 
ject) may determine what translation is required, e.g., abatfre: 

(200 a.  (Latempérature + le vent) s abat —= (The temperatire + 
the wind ) subyides 

b Lemur s'abar —> The wall falls down
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(1} Idioms 

Studies of French indicate that there are approximately as many idi- 
omatic expressions as there are verb uses. Hence, the necessary inclusion of 
idioms in the dictonary will double 1ts size. 1 have indicated the type of 
idiomatic expressions that have been collected for just the three verbs abaisser, 
abandonner and abartre. The entries for such idoms consist of particular 
words, not sub-classes: 

(413 8. Max chandonne la lutte —> Max gives up the struggle 
b.  Max gbaisse ses carfes —> Max lavs down his hand 
¢.  Max abat ses atouts —= Max pulls trumps 

The final results for the translations of the verb uses of vérbs beginning 
with a are the following. For abaut 2035 vechs, either the svntax of the abigct, 
or the use of the three sub-classes Nh, Ne, and Na suffices 1o separate the 
translations. Another 118 verbs have only one possible translation, and so 
present no special problem. Thus, there remain about B0 verbs, out of the 
400 beginning with g, that require the use of the semantic sub-classes in 
Arnmex | for Sansiation. 1e., oboot 209 of the verbs, 

Conclusions 

Rather than speak of the polysemy, or multiple meaning, of words, it 1s 
more helphul 1o note that the wransiation of most words varies with the syn- 
tactic and semantic context surrounding them. Their argument Strociures can 
be ordered for French verbs by using the Tist of entries of the lexicon-gram- 
mar of French. Each-entry corresponds (o a separate verb use, so that this 
listing constitutes an ordering of the sentential contexts of the verb. This 
ordering, in turn, represents the regularity of the French-English lexicon: the 
irregularity is confined to the translation of cach item. 

After this ordering of the verbs, there remain the semantie differences 
among the contexis. | have treated these by defining semantic sub-classes of 
nouns in an approximate fashion, in order to handle those syntactic contexts 

that differ only by some difference in the nouns appearing with the verb. The 
question now remains whether these sub-classes will suffice to handle the 
remaining verbs of the lexicon. Translating the remuining verbs of the lexi- 
con-grammar will complete the partial experiment discussed here. 

ANNEX 1; SUB-CLASSES 

Na abstract Naa sickness Nab bad (disastery  Nal law 
Nb boat 
MNe concrete MNea b MNeb food Wod mesical dnsir 

Nd color Mda form 
Me ool 
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Mt machine 
Mg cards 
M hdman INtia ity N courtry Nhe pary,group 

MNhd name 
N1 animate 
INj hody part Nia feafune 
Nk Sing. Collective Nk group 
NI Place Nla ity; region NIb road 
N imretal 
N sound 
M fungtion 
Mp peyvch. 
My special 
s measure 
NI fexl Wia word Nth sentence Mg Ling. element 

Mid music 
M time MNiea Q-uine Mub date 
Mv vehicle 
fw weather 
Nxehem, prods Mxa acid Nk drop 
Ny maney Mya dibe;iax 
Mg clothes 

ANNEX 2) EXCERPTS FROM THE DICTIONARY 

Nk abaisse Nede QN lower Ne by 5 {em) 
Mh nhaisser M (temp.fever) de O Ns lower Na by 5 (degress) 
N abaisser Nh humble Nh 
™ shaisser Mh i ce que Ph himble Nhiinte Ving O 
M abhaisser Nhav D humble Nh intg Ying O 
Ne s'  dbaisser 0 subside 
Nh ' phaisser devant Nh h hurmble -self befiore b 
Mh & ahaisser fusgua VO N stoop o Ving & 

Wh ahandonner  Nh desert 
MNa gbandonner Nh desert 
Nh ghandonner NI {liew) ieave (place) 
Nh abandonner Nl aNh feave (place) W (Max) 
Nh ahandonner  Nud Nh leave fproblem) to (M) 
Nh abandonmer  Na 1NN leave Iright) 16 IMax) 
Mh abandonner . () mve u 
MNh g abandommer 0 leg - ]pT £0 
N s' -dhandonger 3 Na give way o (despair) 
Nh & abandonner AV O ga 50 far asto VO 

Na ahasourdiy Nh dumbfound 
it dhaseardic Nh deafen 

by ahatardir Mh monarelize Nh 

w mhatire Meh kil 
™ ahitre M slaupghter (cow) 
N ahatire N demalish (house) 
N ahattre Ng liy down (spade king) 
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Nh abattre Na zip thru (work) 
s ahaie Me e, sur Mo i off (peary from (iree) 
N abattre Ny de Na cut off { 1) from (eixes) 
Nh §' abattre ] become depresséd 
Na 5 abalge 1 (wind, het,., ) subside 
Nec s' ahailre 0 (bomb, pole) crashdewn 
NhNi 5 abatre sur Ni iMax.dog) pounce on (cat) 
Na ' abatire sur Nh Cinsulisl Swesn down on 
Nw s abatye sur Wh,N¢ {storm] sweep down on 

Nh ahdiguer 0+Ng abdicate (D+crown, throne) 
Hh abdiglier Na devant Nh renounie {Aght) before N 
M abimer Ne ruin (house) 
N abimer Na ruin (work) 
Na abimer Nh overwhelm (Max) 
Nh abimer Nh de MNa overwhelm Nh with (insults) 
Nb abimer 0 {boat)  sink 
He " Apimer D {coat, house)  get ruined 
Nh abimer dans Na be sunk in (grel) 

MNh abonner N i NI take G 2 EhsCTipRing 4 
Mt for Mh 

Nh ahonner NhaVMN subscribe Nb to receive Mt 
Mh £ abomper R sabsrrie 1o N [ 

Nh ' abonner aNg insiall Mg igas. electr.) 

N ahorder A en Ne reach (river, Chinal 
Nh aborder Nh havird (ship) 
Nb aborder Nb collide with (ship) 
Nh aborder MNh accost {Mary) 
Wh aborder Na tackle (subject) 
Mh abordar Ng [virage) take {a turn) 
Nh aborder Nb ay quai berth (ship) 

N abréger Na shorten Na 
N abréget Iat ahbrévigte N 

pour  dbréger 1 b bjef 
N abréger Nude N shorien Nt by NI 
N abréger Ma de Nu sharten (hie) by (vear) 

| N abiréger Nt en NI shotes N Lo Nt 

Nh abroger Mal repeil (Faw) 

NhMe  acticnocr Ne, NI actiwae Lol madhined 
M " actionper 0} bestir <52l 

actionnd par  deiven by 
Mh dedrmindsizes Mg, Wb AbTrATI ST L busitess) 
Nh admimistrer Nxbh i Nh administer (drug) to Nh 

h affréter Nyd Nh hire aut Nv from Nh 

Wh amidonner Nz {de Nx} starch (shim) with 


