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Resumen

A text generation system produces texts which translate the
information given in a semantic representation. The ordering of the
decision that have to be made is one of the major issues because
most of the decisions are dependent one upon each other. Concrete
examples of linguistic interactions will be presented: on one hand,
interactions between ordering of the information, lexical choices and
syntactic constructions, on the other hand, interactions between the
synthesis of the constituants of -a clause in regard to
pronominalization.
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1 Introduction

In a man-machine dialogue in natural language, a generation system produces the answers of the
machine. A gencration system is the counterpart of an analysis sysiem which interprets the messages of '.
the user.

The machine answers must 1) give the user the information he is expecting for, 2) fonmulate this
information in a consistent style. These two-tasks:give Taise 1o the following componenls of a -gcncrmiun
system @ a rcasonnmg module (expert system) deals wnh the What ) say" qucmon and u,tums a3
semantic rcprescnlallon of thc ml'ormauon that is o be conve) cd to lhc user; llllS SClll.illllL luprcm.m.mon
is translated into a text by a lmgulsuc gcncrallon componcnl wlmh dt..lls wnh the lluw lo. say il?
question. This paper is concerned only with the linguistic generation componcit.

It is generally believed that a linguistic generation componcent can be modulaiized into a ';;cqucncc
of modules, the first one making the conceptual decisions (e.g. ordering of the information), the
following ones making-the linguistic decisions (e.g. lexical and synlactic construction choices), the '
penuitimate one performing the syntactic operations (c.g. subject-verb agreement), amd the last one
handling the morphological operations (e.g. conjugation of verbs). Given that "high level” decisions
must be made before "low level" decisions, this way of modularizing a linguistic gencration component
relies on the following hypotheses: ‘

conceptual decisions are "high level" decisions, linguistic decisions are "low level” , syntactic
operations are very low level and morphological operatidns are even lower level than the syntactic
ones.

Our previous work has brought these hypotheses into question to the extent that we have shown in
(L. Danlos 1985, 1987a) that the conceptual and linguistic decisions arc operations that depend on each




,*E_I'Ioné. being “higher” than the other ones. Therefore, we designed a generation model modulirized
4 “srategic component” and a "syntactic component”. The strategic component makes the
stunl and linguistic decisions simultancously, as briefly presented in 2. It gives back a "iext
BRite” which is a list of thc form; |

( SI Punctl S2 Punct2 ... §i Puncti ... Sn Pu‘ncm )

® Puncti is a punctuation sign and Si a sentence template. The sentence template underlying the

Upgo shot Mary and she was killed.

- (tCOORD-S - (:coord-conj and )
: (:Cl (:subject HUML1) (:verb shoot  (:tense past)) (:dir-object 11UM2))
(:Cl (:subject HUM2) (:verb kill (:tense past)(:voice passive))))

= where HUMI and HUM2 are tokens with the following definitions:

HUM1 =: PERSON HUM2 =; PERSON
NAME : Ugo NAMLE : Maria
SEX : masc SEX : fem

S Text templates are synthesized into texts by the syntactic component. On the one hand, this component
synthesizes the tokens, e.g. it determines for each occurence of HUM2 in S1 if it should be synthesized
“as 8 reflexive pronoun, a personal pronoun or a noun group and it produces (he corresponding form. On
“the other hand, the syniactic component performs syntactic operations such as ithe subject-verb
* ngrecment, or the reduction of a sentential clause into an infinitive cladse (L. Danlos 19870).

We are going here to concentrate on some pronominalization issucs. First, we are going to show that
“pronominalization involves the morphological level for the generation systems that produce (ex1s in
Romance languages. The decisions concerning pronominalization, which is a stumbling block for natural
language processing, must certainly not be made last. Thus, the morphological level (level supposedly
very "low") must not be taken into account énly at the very last stage of the generation process.

Second, we will go one step further in our research that aims st showing the interaction of decisions
in text generation. We will show that our modularization into two components - a strategic component
und a syntactic component, the latter handling pronominalization - is even too modular: sonme
pronominalization questions should be taken into account while the conceptual or linguistic decisions are
mnde.
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2 Briel presentation of the stralegic component

The strategic component relies upon a linguistic data base that we have called "discourse grammar”, A
discourse grammar establishcs a mapping between a type of semantic refationship (i.c. a causal relation)
and the list of discourse structures enabling it to be expressed. Our notion of discoursc grammar1
integrates decisions on 1) the oydcring of information, 2) the linearization into sentences (namely, the i
choice between juxtaposition, subordination, relativization or coordination as a sentcuce lincarizalion
procedure), 3) the form of the sentences (namely, the choice between the active, passive or crgalive
construction2). An example of discourse structure for causal relation is:

(A) (active <CAUSE>) and (passive-without-agent <KRESULT>).

where <CAUSE> and <RESULT> stand for the sentences that will express respectively the cause and
the result. The discourse Ugo shot Mary and she was killed is of siructure (A). In this discourse, the
cause preceeds the result, the linearization mode is coordination with the conjunction and , the cause is
expressed in the active and the result in the passive without agent. Another exampie of discourse
structure for causal relation is:

(B) (active <CAUSE>) . (ergative <RESULT>) .
= Ugo knocked over the glass. It broke.

The strategic component selects a discourse structure in the appropriate discourse gramuar. This
operation amounts in making simultaneously conceptual and sonic linguistic decisions, The other
linguistic decision that is made by the strategic component is the lexical choices for verbs, mole
precisely, for predicative elements. The lexical choices and the selection of a discou. ¢ structure are ialso
operations that depend on each other. For cxample, the sclection of the discourse structure (B) is
uncompatibe with choosing kill to cxpress the result since this verb cannot undergo the ergative

transformation. As a consequence, the following discourse of structure (B) is unacceptable: *Ugo shor
Mary. She killed. '

3 Presentation of the syntactic component

A senltence is either a coordination of sentences (COORD-3) or a clause (Cl). A simplificd version of the
clause template syntax is the following one 3.

I Qther rescarchers in text generation make use of a "discourse grammar®, for cxample (K. McKecown 1985).
However, her notion of discourse grammar gives only guidetines on the order of tic infornation, thus is used only
for conceptual decisions. - ' '

2 The passive construction is examincd both with and without agent. The crgative transformation when applicd to
the clause Ugo broke the glass gives back The glass broke.

3 A more complete version of the text and clause template syntax is given in (L. Dunlos 1987b). Tt includes
representations for subordination, attributes, adverbial phrascs, and so on. A clausc lemplate may represcui a

30




Cl] = (:Cl [subject] [verb] cplin (0sn<2) )

: [subject] = (:subjeéf token)

verb] = (iverb verb )

- oplt = [dir-objcct] / [2-object] / [de-object) / lloc-object] /| prép-object]

dir-object] = (:dir-object token) '

i: [A-object] = (:A-object token)

i :%, [de-object] = (:dc-object token)

#Eat (loc-object] = (:loc-object [loc] (:object token))
[prép-object] = (:prép-object [prép] (:objcct token))
[loc} = (:loc locative-preposition )

{prép] = (:piép preposition )

ﬂ'ho prepositional complements [3-object), {de-object] and {loc-object] are complements respectively
ptroduced by: '

+de and a locative preposition in French
@ . d! and a locative preposition in Italian,
'ﬂiey are separated from the prepositional complements [prép-object] introduced by other prepositions
i because they have a specific syntactic behaviour, especially in regard to pronominalization (see section

A).
Consider the followiﬁg clause template:

(:Cl (:subject HUM!) (:verb amare (:tensc present)) (:dir-object I3UM2))

* with
HUMI =: PERSON HUM2 =; PERSON
NAME : Ugo _ NAME : Muria
SEX : masc SEX : fem

- According to the context (i.e. the clause templates that have been prcviuusly synthesized), the lafian
: synlactic component synthesizes it as one of the following clauses :

Ugo ama Maria (Ugo loves Mary)
Ugo 'ama _ (Ugo loves her)
Ama Maria (le loves Mary)
L'ama - : (He loves her)
Quest’uomo ama questa donna (This man loves this woman)
Quest'uomo l'ama (This man loves hey)
Ama questa donna {(He loves this woman)

clause in the passive : the [subject] is then the surface subject, the verb being marked as having 10 be conjupated o
- the passive voice.

31




In a generation system producing texts in Romance languagcs,-a syntactic component has 1o handle
three different orders for the synthesis of a clause:
- the order of the elemenis in the clause template that is to be synthesized,
- the order in which the elements of the clause t'cmplalc must be synthesized,
- the order in which the synthesized elements must be placed in the final clause.

3.1 The order of the elements in the clause template that is to be synthesized

We will suppose that this order corresponds to the canonical order of a clause, i. €. :
subject - verl - direct object - indirect object(s)

3.2 The order in which the elements of the clause templale must be synthesized

This order is determined by "non local dependencics™ which are to be found when, the synthcsis of an
element X depends upon that of another clement Y. Such'a dependency requires the synthesis of X to he
carried out after that of Y, whatever the order of X and Y in the clause lcinplalc and whatever their order
in the final synthesized clause. Morcover, cases of "cross dependencics™ are to be (ound when the
synthesis of X depends upon that of Y and when the synthesis of Y depends upon that of X. A cross
dependency leads to conflicting orderings, namely synthesis of X afier that of Y and syulhbsis of Y alter
that of X. The solution 1o such conflicting orderings is to pcrform a sequence of mwmplcu syntheses ol
X and Y. To illustrate non local and cross dcpcndcncncs let us consider the synlhuls of the verb and
direct object in French,

a) The synthesis of the verb depends upon that of the [dir-objcct] [or two reasons. First, there is a switch
from the auxiliary avoir 1o the auxiliary étre (when the verb is conjugated in a compound tense) if the
{dir-object] is synthesized as a reflexive pronoun (which must appear before the verb):

Ugo a détesté Marie - ‘ (Ugo hated Mary) -
Ugo s'est détesté (Ugo hatcd himscll)

Second, there is agreement in gender and number between the past participle of a verb conjugated in a
compound tense and a [dir-object] synthesized as a personal pronoun (which must appear before the

verb):
Ugo, je I'ai détesté : (Ugo, 1 hated him)
Marie, je I'ai détestée (Mary, I hated hicr)
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16 synthesis of the [dir-object] depends upon that of the verb in the following way, which will be
@lned in detail in 4.1 and 4.2: determining whether the [dir-object] has 10 be synthesized as o

_"lcnm'ne if the [dir-object] must be synihesized as a reflexive pronoun (by checking if its value is
 to the value of the subject). If it is, mark the verb as having to be conjugated with the auxiliary érre.

st 3y 8ynihesize the verb (i.e. conjugate it) without taking into account a possible agreement between a past
R U L L L : .
ciple and a pronominalized [dir-object]. In Step 2, the verb is conjugated in a compound 1ense with

,mu right auxiliary thanks to Step 1. Let us mention that the conjugation of a verb is a morphological

3) Synthesize the [dir-object] if it has not been synthesized as a reflexive pronoun in Siep 1. In Step 3,
_IJIB form of the conjugated verb provided by Step 2 is used to determine if the [dir-object} has to be
:ﬁ'nlhcsizcd as a personal pronoun (see Sections 4.1 and 4.2).

:-f) Complete the synthesis of the verb if necessary, i.e. carry out the agrecement in gender and number

between a past participle if any (information given by Step 2) and a pronominalized fdir-object] if any
{infomation given by Step 3). '

These four steps imply that both the direct object and the verb have 1o be checked over twice. Note
- that these checkings are for the synthesis of these two elements only. The cross dependencics thal arise
= from other elements (see Section 4.1) imply that the dircct object and the verb have to be checked over

morc than twice. Generally speaking, a clause template (i.e. a tree) is gond through scveral times in the
¢ Syntactic component processes.

. 33 The order in which the synthesized elements must be placed in (he final clause

~ 'This order is determined by syntactic transformations that move synthesized clements, For example, tlic

“length permutation transformation” moves a direct object after an indircet object when the former is
- "longer" than the latter:

1 bought a book about Napoleon which was published in 1924 from this bookscller
=-> [ bought from this bookseller a book about Napoleon which was published in 1924
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Another example of such a syntactic transformation is the English "dative transformation” illustrated in
the following pair;

John gave a book to Mary
w3 John gave Mary a book

The dative transformation cannot take place if the direct object is pronominalized:

John gave it to Mary
--> *John gave Mary it

The decision to"apply the dative transformation to a clause should therefore be made afier the synthesis
of the direct object.

4 Synthesis of personal pronouns

If a token refers to the speaker(s) or the hearer(s), it must be synthesized as a first or second person
pronoun. The only operation to be performed is then the computation of this "dialogue™ pronoun.
Otherwise, we consider synthesizing a token as a third person personal pronoun only if it has already
been synthesized (because occuring in a previous clause template, for exanple). 11 other words, we do
not consider the left pronominalization phenomena (T. Reinhart 1983). Determining whether a token
which does not refer to the speaker(s)-or hearer(s) and which has already been synthesized has 10 be
synthetized as a pronoun requires the following sieps to be gone through?:

1) Compute 'the form of the foreseen pronoun.

2) Compute the list L1 of tokens that have been synthesized in nominal phrases the "morphological”
features (i.e. gender and number) of which are compatible with the form of the foreseen pronoun
provided by Step 1.

3) Compute the sublist 1.2 of L1 that contains the elements that are syntactically compaiible with the
foreseen pronoun.

4) Compute the sublist L3 of L2 that contains the clements that are semantically compatible with the
foreseen pronoun,

5) According to the number of elements in L3, and maybe according 1o other considerations, decide if
actually the foreseen pronoun bhas to be synthesized.

4 This scction has been written with F. Namer. Some parts of it are published in (L. Danlos and I°. Namer 1988).

5Slcps 2,3,4 and 5 arc the ones an analysis sysiem should go through when scarching the relerent-of a third person
pronoun.
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%ﬁ“ﬂ Computation of the form of the foreseen pronoun
%ﬁ*ﬁ?

lnd hlian languages, which have only the masculine and feminine gender, gender is nol semantic but
lxdenl information. Consider the token TOK1 with the following definition :

3 TOK1 =: BICYCLE
NUMBER : 1
DEFINITE : yes

:"-\‘!'.' French, it can be synthesized as a feminine noun group la bicycletie (the bicycle) or as a masculine
-houn group le vélo (the bike) . The gender of a pronoun which synthesizes a token is generally equal to
“the gender of the previous occurrence of the token :

La bicycletie est cassée. (Elle + * 1l) est au garage.  (The bicycle is broken. It is at the garage.)
Le vélo est cassé. (Il + * Elle) est au garage. (The bike is broken. It is ot the garage.)

~-4) 'I'e human nature of the token along with the verb (in the infinitive form) of the cliuse template, As
-pn example, let us consider the synthesis of an [3-object] in Italian. The verbs dare, pensare and credere
080 all take a human or non human {3-object], as shown in the following sentences:

d

Ugo diede un libro a Maria (Ugo gave a book 1o Mary)
Ugo diede una spolverata alla credenza (Ugo gave the sideboard a wipe)
Ugo crede (a Maria + alla reoria) (Ugo believes in (Mary + the theory))
Ugo ha pensato (a Maria + alla teoria) (Ugo thought of (Mary + the theory))

"Mhe forn of a pronoun corresponding to the [3-object] of one of these verbs is given in the table below? :

€ In act, an Talian [subject) pronoun is crased when this erasing does not create any ambipuily. ‘There is no wom
'!’n iz paper 1o discuss this complex pheneinenon, which is alse 10 be found in Spanish and Porngiese,

-f I'he pronouns precceded by the preposition a are not placed before the verb.

IR
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TABLE 1 HUMAN NON HUMAN
mas-sing fem-sing plural mas-sing . fem-sing plural
dare gli Ie loro gli le loro
credere gli le loro ci ci ci
pensare a lui alei a loro ci ci ci

In Italian as well as in French, the form of an [a-object] pronoun can onl)? be obtained by consulting a
“lexicon-grammar” (M. Gross 1975, 1986 ; A. Elia et alii 1981). For each verb, a lexicon-grammar
records all its syntactic properties, among them those conceming pronominatlization.

5) The synthesis of the verb. In French, a [dir-object] of the third person singutar is pronominalized as fe
if the previous occurrence of the token is masculine, as la if feminine ; '

\

Ugo, je le vois souvent (Ugo, I oficn sce him)

Marie, je la vois souvent (Mary, I often see her)
However, if the first leticr of the conjugated verb is a vowel, there is clision of fe oF fa ino ':
Ugo, je I'ai vu et je 'entends (Ugo, E'saw him and I hear him)
Marie, je l'ai vue e je I'entends (Mary, I saw her and 1 hear her)
This elision changes the computation of the morphological antecedents of the pronoun as shown in4.2,
Therefore, it has to be taken into account when determining if the [dir-object] has to be pronominalized.
Other elisions of Ppv are to be found when the first letter of the conjugated verb is a vowel, for example
the clision of me intom’ :

Ugo me voit et m'entend (Ugo sees me and heats nie)

Contrary to the elision of le or la into I", the elision of me into m’ docs not change the computation of
the antecedents of the pronoun : me orm’ can refer only to the speaker. Therefore, this clision can be

one of the last operations performed by the generation system.

In Italian, the synthesis of the [dir-object] raises the same problems as it does in French, since there
is elision of the pronouns /o and la into I :
Usgo, I'ho visto e o sento (Ugo, I saw him and 1 hear him)

This elision is ruled by more complicated conditions than it is in French, It does not only depend upon
the first letter of the conjugated verb being a vowel, as shown in the following examples :
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¥sio profumo, Ugo lo offre spesso a Maria (This perfume, Ugo ofien oflers it 1o Mary)
lw.ﬂ'o profumo, Ugo "offrird domani a Maria(This perfume, Ugo will offer it tomorrow to Miry)

i ynlhcms of other complcmcms This factor involves several non local dependencics, mnong them

.:_(Mury, I will introduce her to Ugo --> I will introduce her to him)
Toi, je te préscnterai @ Ugo -->* Je te lui présenterai
(You, I will intreduce you to Ugo --> I will introduce you 10 him)

:A [loc-object] designing a source locative cannot be pronominalized as the PPv = ¢n il there is a
lﬂll’lobjtu] synthesized as the Ppv =:en :

Ces bonbons, je les ai sortis de la boite --> Je les en ai sortis

(These candies, I pulled them out of the box --> I pulled them out of it)

Des bonbons, f'en ai sortis de la boite -->* Jen en ai sortis

(Candies, 1 pulled some of them out of the box --> I pulled some of them out of it)

u) A {loc-object] designing a scenic locative cannot be pronominalized as the PPv =: y il there is o |3-
;{(}bjc(:l] synthesized as the Ppy =: y :

Marie, je I'ai rencontrée en lialie --> Je 'y ai rencontrée
(Mary, I met her in Ital y --> 1 met her there)

Marie, i’y ai pensé en ltalie --> * J'y y ai pensé

(Mary, I thought of her in Italy --> I thought of her there)

. The non local dependencies described in a), b) and ¢) for French are observed in similar conditions,
for ltalian. The following dependencies arc obscrved only for Italian:

@) A lloc-object] designing a scenic locative cannot be pronominalized as the Ppy = ¢i if there is a lirss
puison plural [dir-object] or [A-object] synthesized as the Ppy =: ¢i :

Ugo ti ha incontrato in lialia --> Ugo fi ci ha incontrato
(Ugo met you in ltaly --> Ugo mct you there)

Ugo ci ha incontrati in Italia --> * Ugo ci ci ha incontrati
(Ugo mel us in Italy --> Ugo met us there)

} (M. Gross 1968) presents a complele list of dependencies between the French 7py.
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antccedents of I are the mascaline singular noun phrasces;

e) An [h -object] of the third person smgular can be- prononnn.thzcd as gli if the p:cvwm oeeurrence of}
the token is masculine, as le if feminine (see Table 1). However, if there is a [dl[’-Ob_]CClJ or ldc Db]b(..l]::
synthesized as one of the following Ppv =: lo, la, Ii, le, I', ne; the pronouns gh orle am: 1lg.un.1lc wuh_;
this Ppv and both become éh’c : r S

Diedi il libro a Maria- --> Le.diediil libro. . P : ]
(I gave the book to Mary -->1 gave the book to hcr) '
Diedi il libro a Ugo --> Gli diedi il libro

(I gave the book to Ugo --> I.gave the book to.him) _
1l libro, lo diedi a (Maria + Ugo) -->Glielo diedi . -~ - -
(The book, % gave it to (Mary + Ugo) --> I gaveitto hcr/h:m)

4.2 Computation of the morphologically compatible antecedents of Lthe forescen pronown -

: C T
A token, which does not refer to the speaker(s) or hearer(s), corresponds to a morphologicil antecedent’
of the foreseen pronoun if it has been previously synthesized as a:nominal phrase the 1_1101'-}i|]0|ugi(fll[;
features (i.e. gender and number) of which. are, compatible with.the .form of the [orcsccn-.[irux,lolyll;EITQr
example; if the foreseen pronoun is : e g T TR TE R
- the French [subject]. pronoun if, its. morphologlcal anlcccdcms are. lhc mascuhm, Singular noun
- the Italian [a-object] pronoun gh , 118 morphological antecedents are the masculine singular noun
- the Italian [2- Ob_]CC[] pronoun Ie ). us morphologlcal 'lmccedcnls are lhc fcmmmc buu,ul.lr noun. phr.m,s :
- the Italian [2-object] pronoun glie (result of an amalgamation of gli or le with another Ppv ), its
morphological antecedents are the singular noun phrages. -2 . . . o o LT et
I RN PR PEE S LI SO TR

In the cases mentionned above, the computation of the-merphological .aniccedents-of.the foreseén
pronoun (i.e. the computation of the list L1)-only. depends-upon th¢: form-of: the: proinoun.: The
computation of L1 may also depend upon the synthesis of otiier elements, thereby involving non local
dependencies. For example, whenthe forcseen: pronoun is I {result-of :aw-elision of le- or fa );ts
morphological antecedents are all the singular noun-phrases. if the conjugated: verb does not includé:a
past participle as in Je ['entends (I hear him/her/it) ; otherwise, its morphological antecedents are the

singular noun phrases with the gendcr indicaled by thepast. participle. Recall that there is agreement in

- . gender (and number) between a past participle and a pronominalized:[dir-object]. In.Je U'ai: vee (1-saw

hiny/it), the morphological antecedents of I’ are the masculine singular noun phrascs, while in Je { u?vue

(I saw her/it), the morphological antecedents of i’ .are- the: feminine ‘singular noun phrases. This is why
~'the synthesis of the [dir-object] depends upon that of the verb.(cf. 3.2). In fact, the: synihiesis ofthe{dir-

ObJCCI] also depends upon that of a possible attribute of,the dircct object, as shown below: .
-in Je l'estime beau (1 consider him/it beautiful) with.the masculine adjective beair, the: ll]Or[ﬂlUl()LlL.ll
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¢ l'estime belle (1 consider her/it beautiful) with the feminine adjective belle | 1he mor phologlc.ll
- :_ dents of I” are the feminine singular noun phrases;

n l'estime fragile (1 consider him/her/it fragile) with the adjective fragile which is both masculine
i .-;i'ommmc the morphological antccedents of I arc all the singular noun phrases.

b 1 hnpllcs that the inflected forms of adjectives, which is morphological information, has 10 be taken
:kL -account when determining if a token can be synthesized as a personal pronoun. Similar
ﬁﬁ]’phologlcal considerations have to be taken into account for the erasing of an ltalian [subject]
! houn, a matter that is not discussed here (see note 6).

bt
3

]J’Compulatlon of the morphologically and syntactically compatible antecedents of the foreseen

Fonou n

",l”he computation of the morphologically compatible antecedents of the foreseen pronoun returns a list
Ll of 1okens. Among those tokens, some may be syntactically incompatible with the envisionned
Hﬁnoun For example, in Mary hated her, the pronoun her cannot refer o Mary . The token
[lprcscnllng Mary is said to be syntactically incompatible with the pronoun fier . This coreferential
[ynlncnc incompatibility can be stated in the following rule;

if a personal pronoun synthesizes a complement in a clause template, then it does not refer 1o the

subject of this clause template, because if it did, it would be synthesized as a reflexive pronoun (*
Mary; hates Mary; --> Mary; hates herself ) .

i

ﬁl:olhcr example of coreferential syntactic incompatibility can be stated in the followin g rule:

if a pronoun synthesizes the subject of a sentential clause which must be reduced to an infinifive
form when its subject is equal to the subject of the main clause, then this pronoun docs not reler (o
the subject of the main clause, because if it did, the sentential clause would be reduced 1o an
infinitive form (* Mary; wants that Mary; leaves --> Mary; wanis o leave ).

M Hlustration of this rule is that in Mary wants that she leaves, the pronoun she cannol refer w Mary .

l4 Computation of the morphologically, syntactically and semantically compatible antecedents of
he foreseen pronoun

fhe computation of the morphologically and syntactically compatible antecedents of the foiescen
wonoun returns a list L2 of tokens. Among these tokens, some may be semantically incompatible with
he cnvisionned pronoun. The first reason why a token can be semantically incompatible with the
pfexcen pronoun is associated with the human nature of the token. Go back to TABLIE | that records the
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form of an Italian [i-dbject] pronoun according to the verb and to the gender, numbcer and human nature
of the {a-object]. TABLE] shows that: _

- the [a-object] pronoun c¢i , which appears with verbs such as credere or dare , can refcr only o non

human tokens. The human tokens are said to be semantically incompalible with the |a-object] pronoun i,

- the [2-object] pronoun gii can refer
either to human or non human tockens when the verb behaves as dare
or only to human tokens when the verb behaves as credere .

The second reason why a token can be semantically incompatible with the forescen pronoun is
associated with distributional constraints, An illustration of distributional constraints is the following
one: the direct object of the verb iron in the active (its subject in the passive) must denote an item ol
clothing and not, for example, a picce of furniture, Therefore, in the discourse

The shirt is on the table. It was ironed recently .

Alu w i
the pronounit refers compulsorily to the boek and not to the table . 'The token representing the table is

said to be semanticaily incompatible with the pronoun jr .

4.5 Last decisions

The computation of the morphologically, syntactically and semantically compatible antecedents of the
foreseen pronoun returns a list L3 of tokens.

At a rough estimate, if the number of elements of L3 is one, then the forcscen pronoun can b
synthcsizcd since it does not lead to ambiguity, whercas the forcscen pronoun should not be synthesize
if the number of elements in L3 is greater than one since it would lcad to ambiguity. Yet, it is wel
known that pragmatic and structure parallelism considerations may allow a pronoun 10 be no:
ambiguous even if L3 has more than one element (G. Hirst 1981, C. Sidner 1981, K. McKeown 1985, L
Danlos 1987a)9. Those considerations, which will not be discussed here, have to be taken into iccount t
determine whether the forescen pronoun has to be actually synthesized.

5 Other interactions of decisions with the pronominalization issue

We have shown in 4.1 and 4.2 that pronominalization involves the morphological level. Tence, th

following result: the morphological level should be taken into account before the very last stage of (h
generation process, -

21 may also happen that the foreseen pronoun should not be synthesized when thie number of clements of L3 it
onc, because the distance between the antecédent and Lhe pronoun is oo greal, for cxample.
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,:ln our generalion model which is modularized into a strategic component and a syntactic
Wponent, the decisions made in the strategic component are independent from the pronominalization
flons which are all made in the syntaclic component, We arc going 1o show (hat this may be wrong. -

]‘irst let us point out that our generation model does not handle all the syntaclic transformations in

5 '- lhmc way: some transformations are decided in the strategic component, while other are decided in

: ymucuc component. For example, the passive transformation is decided in the strategic component

ﬁe n discourse structure indicates if a sentence must be in the active or in the passive. This is justified

) "iihc fact that the choice between active and passive (with or without agent) is relevant to the discourse
= ntics (L. Danlos 1987a), as shown in the following pair of sentences:

John shot Mary who was killed,
Jon shot Mary whom he killed.

Thﬂ first sentence, whose relative clause is in the passive without agent, expresses a causal relation
Mchn John's shooting and Mary's death. This is not the case for the sccond sentence whaose relative

"!llunc is in the active. Similarly, the ' ‘ergative” transformation must be decided in the sltalegic

4 Iﬂm;mncm since it allects the discourse semantics, as shown in the following pair of sentences:

- John knocked over the glass which broke.

~ John knocked over the glass whicl was broken.

’mﬂ first sentence, whose relative clause is in the ergative, expresses a causal relation between the main
ﬂhu:c and the relative clause. This is not the case for the second sentence, whose relative clause is in the
ﬂiiilvc without agent. Generally speaking, all the transformations that alfcet the discourse semantics
@ould be decided "early”, which means, in our generation model, in the stralepic component.

~ On the other hand, the length permutation transformation and the dative transfornution are decided
ln the syntactic component when placing the synthesized elements in the final clause. ‘This is justilicd by
thc fact that these transformations can be decided only after the complemcnts have been synthesized (cf.
!_;3). Generally speaking, all the transfonmations that affect the sentcnce form andfor thit depend upon

!hﬂ pronominalization decisions should be decided "late”, which means, in our generation model, in the
$yntnctic component.

Now, consider the clause templates that have a predicate as a subject, for cxample:
I:L2 (:Cl (:subject PRED1) (:verb plaire ) (A-object HHUM2))

where the predicate PRED! has the following definition:
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PREDI = DRINK
AGENT =11UM1
OBJECT : wine

The oken PRED1 can be synthesized as a pronoun if it has already been synthesized, like in the
following discourse where the sccond senience corresponds to the synthesis of Cl2:

Ugo boit du vin. Cela plait a Marie (Ugo drinks wine. It pleases Mary.)
If PRED] is not synthesized as a personal pronoun, it is synthesized as a sentential clause:
(1) Qu'Ugo boive'du vin plait @ Marie {That Ugo drinks wine pleases Mary)
The form (1) is stylistically unpleasant, as it is the case for most forms with a seatential subject. One
wants thus to avoid generating such forms. Onc way to improve (1) is by applying the subject
extraposition transformation:

1l plair @ Marie qu'Ugo boive du vin (It pleases Mary that Ugo drinks wine)

The decision to apply subject extraposition must be made after the pronominalization decisions, because
subject extraposition cannot take place when the subject is pronominalized:

Cela plait da Ugo (It pleascs Ugo)
-> *¥/lplait @ Ugo cela (It pleases Ugo it)

Subject extraposition does not apply to any French verb (M. Gross 1975): roughly, it does not apply to
transitive verbs:

(2) Qu'Ugo boive du vin ravit Marie (That Ugo drinks wine delights Mary)
-> X ravit Marie qu'Ugo boive du vin (Itdelights Mary that Ugo drinks winc)

The form (2) is as stylistically unpleasant as (1), and thus should not be generated as such. One way (o
improve it is by applying the passive transformation:

Marie est ravie de ce qu'Ugo boive du vin (Mary is delighted by John drinking winc)
Hence, one would like to lay down the following rule:

if a [subject] predicate is not synthesized as a personal pronoun, synthesize it as a sentential clause

and apply subject extraposition if possible, if not apply the passive transformation.
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h & rule can take place only after the pronominalization decisions, so in the syntactic component in
model. However, we have scen that the passive transformation, which is relevant to the discourse
antics, should be decided in the strategic component. Hence a contradiction which shows that our

Jularization into only two components - a stratcgic component and a syntactic component, the latter
jrdling pronominalization - is even too medular.

gen implemented in a procc dural Common-Lisp program. An English syntactic component covering
dme of these phenomena has been implemented in a declarative fonmalisim using functional descriptions
M. Lancel et alii 1988). Note that the cross dependencies and morphological interactions presented in
: ;:',l:hcsc sections concern only the synthesis of personal pronouns, putting aside the synihesis of sentential
{ j:lnuscs, subordinate clauses and coordinated clauses (L. Danlos 1987b). The reader can gucss the
- omplexity of a robust syntactic component for Romance languages.

We have not yet designed a generation algorithm that would cover the phenomena described in

= §ection 5, that is a generation algorithm which would handle a total interaction between the conceplual,
- Hnguistic, syntactic and morphological levels. Nevertheless and at least, we hope to have underlined the
linguistic complexity of text gencration, a complexity which is still underestimated.
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