. DEVELOPMENTAL MODELS OF A CHILD'S FRENCH SYNTAX

by

P. Suppes, M. Léveilid, and K. L. Smith

TECHNICAL REPCRT NO, 243

December L, 197k

PSYCHOLOGY AND EDUCATION SERIES

Reproduction in Vhole or in Part Is Permitted for

Any Purpose of the United States Government

INSTITUTE I'OR MATHEMATTCATL STUDIES. IN THE SOCIAL SCIENCES
STANFORD UNIVERSITY

STAWFORD, CALIFORNIA







Table of Contents

Chapter
Section
Acknowledgments « e e o
I. INTRODUGTION C e
IT, DICTIONARY _ e e v s s
II.1 Articles . e e a e e
I1I.2 Nouns B e e s s a
I1.3  Pronouns e+ s o a
II.4 Adjectives e e e e
I1.5 Verbs e e e e e
IT.6  Adverbs « & o & s
Tt.,7 Prepositions e e e e
II.8 Conjunctions of subordination
IT.9 Conjunctions of coordinatioﬁ
IT.10 Interjections and onomatopeias
II.11 ZLocutions e s s e e
II.12 Conclusion T
iII. GRAMMAR | | e & e e s
III.1 Group 1 Highest Level Rules
III.2 Group .2 Ihcomplete Utterances

L)

o

Page

iv

10
11
17
18
18
18
18
- 19

19

26
26

28




I1r. 3

IIT.4
IT1.5
ITI.6
IIT.7
11I.8
ITT.9
IXL. 10
N
ITL.12

TIT.13

IT1. 14
I1.15
111016.
1TII.17
I11.18
ITT.19
IIT.20
1I1.21

I71.22

TIT.23
TII.24
I11.25

ITI.26

Group

Group
Group
Group
Group
Group
Group
Group
Group
Group

TOUp

Group

Group

Group
Group
Group
Group
Group
Group

Group

Group
Group
Group

Group

10

11

i2

13

14

15

16

17

18

19

20

21

22

23

25

26

Noun Phrase and Adjective Phrase

Utterances .. o
Utterance Combination . -

Utterances with a Verb o

Nominative Predicate Noun Phrases .-

Subject Noun Phrases . .-
Object Noun Phrases o s
Basic Noun Phrases . . .
Prepositional Neun Phrases:
Determiner Introduction .

Noun—Phrase Utterances .

@

o

o

L3

]

Some Pronouns and Common- and

Nouns o . = & =
Adjective Phrases . ; o
Posteposition.Adjectives
Determiners . . - o o
Numericzl Expressions .
Verbrthase Structures .
Auxiliaries e o u. .
Medals A

Verbal Groups . . - .

a

o

o

e o

o °

a .

a °

© L

Verb Phrases with Prepositions or

Personal Pronouns . °

o a

Intransitive and Tmperscnal Verbs

Copula . . . . -

a

© o

Transitive and Pronominal Verbs .

Predicate Adjectives . . o . .

28

32

39

41

43

44 -

47
49

53

57

58
59

59

62

67

67

68

85

90

90

- 91

[Rp—




V.

III.27 Group 27 Adjectives . . - .« & « « .
ITI.28 Group 28 CQuestions e e e s s s a4 s
I11.29 Group 29 Adverbs of Quantity . . . . . .

IIT1.30 Summary results of the grammatical analysis .

PROBABILISTIC GRAMMAR AND PROBABILISTIC DISAMBTGUATION

DEVELOPMENTAT. MODELS v e a4 & s = & & s s s
V.1 Merging of the data e e e s e 4 e s
V.2 Reduction of the data « « . o o o o o
V.3 The All-or-None Stage Model . . . . .« . .
V.4 Incremental model . . . . . . . . .
V.5 Test of the two-stage model . . .

V.6 Fit of the incremental model o .

Appendix T

Incorrect Grammatical Analyses . . . + &+ &+ &+ &

Appendix IT

Incorrect Probabilistic Disambiguation e’ s o & a

Refetrences s o s+ & o o & s s & e

iii

91
92
94

95

98

114

. 117

128

130

131

134

137

147

177

187







Acknowledgments

Support for this research was provided by the National Science
Foundation under grant NSFGJ-443X and the Office of Naval Research
under contract N0014—67—0112f0049. This research wsass performed in
collaboration with the Laboratoire de Psychologie Expérimentale et

/ ./ . Py
Comparee associe au Centre National de la Recherche Sclentifique,

Paris, France.

iv







Chapter I
INTRODUCTLION

This is thé second.féport concerned with the analysis of a
jdung child's spoken French. The first reﬁort={9] was concerned only
with the grammar of ﬁoun phrases occﬁrring in‘Philippe‘,;s', speech. In
that first report, in fact, even the noun phrases were restricted to
the first“tﬁree hours, thg middle three hours, and the last three hours
of the corﬁus. The details of the ¢ollection df the corpus, the
fecording‘conditions, and the procedures for transcribing,'and editing
éfe‘all deséribed in_thé first:report; We recall‘herefonly the fact
tﬁaé-thé cbrﬁﬁs consists of 33 hour seééions' occufringfapprdximately
dnéé:a week and ranging from ‘the time that Philippé ﬁas 25: menths old
té 38 months old. | |

| In the previous‘report we,émphasizéd ccnéfructing'and testing a
pfobébiiistic grammaf; Iﬁ the present report we move to the entire
éorpus'and'are more concerned With.the ErAammAr itself‘andsléSs with its
ﬁrobabiiistic' aspecfs, even 'thﬁugh. a section 1is deﬁeﬁed to the
pféﬁabiiistic fit of the 'gfammar.* We emphasize . that ~we  have not
abandoned our attitude toward‘probabiiistic grammars -ocutlined in the
introducfion to the earlier repoft,but simpiy that, as we moved'from
the noun phrases to the entire corpus of 33 héurs, the detailed
development of ﬁhe grammar itself turned out to be a very complex task,
and the presentation of the results of that constructive“effoft_

constitutes the largest segment of the present report.




More generally, the present report is organized along the
following lines, First, in Chapter' 2 we extend the dictionarf
developed earlier for mnoun phrases alone to cover the other. parts of
speech and we present in detail the analysis used on the full corpus.
As much as possib;e we have used classical grammatical categories_in
constructing the dictionary, and we have followed when- possible!the
kinﬁs_of categories used or suggested in Dubois f11. | |

_The-long Chapter 3 is concerned with the grammar. Here we are
goncerned.npt only to state the generative rules of the grammar but to
g;ve illustrative examples of most of the rules inorder to. provide.an
intuitive-sense of how the rules fit typical instances to be found.ip
;he corpus. We__emphasizg_that all of the_examples given in .the tex#
are actually drawn from Philippe's speech except fﬁr one.of tﬁo cases
that are clearly seo marked. At the end of the third chapter on the
grammar we present summary results of the extent to which,.the grammar
satisfactorily parses- the corpus of Philippe's speech.. .We:emphasizg
the complexity of the grammar we have  written for this;mediumfsized-
corpus of Philippe's speech. The- number of rules. in the grammér is
31?, and even though this. number 1is large we have . noﬁ‘ takeﬁ'into
account in the grammar itself, the many. inflectional paftgrns;
;ncluding plurality of pronouns, verbs etc., even though. a full
notation for such matters is introduced in the dictionary. In
constructing the grammar we have used Duboié,.as already mentioned, and

also such classical sources as Grévisse [3], but we have found that the




completely . systematic approach we have adepted has required us to make
emendations. and changes on & number of minor matters that only turn up
in a full-scale attempt.to fit of a grammar to & COTpus..

We turn then in Chapter 4 to a brief presentation . of the
probabilistic grammar, which means that we move from.the grammar itseif
to  the introduction = of probabilistic parameters for .thg use . .of the
individual rules. The techniques of analysis used here'.follaw_earlier
work-in the Institute and especially the methodelogy.already applied in
the first report on Philippe's speech., In the 1ater part ef .Chapter 4
we then show how the probabilistic grammar .can be used. to suac¢ssfully
provide a method of probabilistic disambiguation that we. think has
interesting applications beyond simply the instances analyzed in detail
here. Wé-believe that this method . of probabiligtig.disambiguation
represents one of the more interesting applications to the deve;opment
of probabilistic grammars for a given corpus of speech.

In Chapter 5 we turn to some developmental models of Philippe’s
speech. DBecause there 1is such a natural tgndency.always.to_ gpeak in
terms of stages of develepment, we have systematicaliy,ttied o test. a
stage model against an alternative incremental model. . As .might be
expected from complex data of the kind collected din.a corpus arising
from unstructured conversations between Philippe gnd$hislfparents or
other persons, neither model fits the data exagtly,.but,we‘beiievg that
the methodology is itself of interest and there is sufficient evidence

in favox of the incrementsl model in comparison to the stage medel to




challenge the continual use of stage medels In. conceptual. discussions
of the lingﬁistic development  of children. As far as we  know, . the
present attempt,. preliminary though it may be, is among the. very first
to try a systematic comparison of the two basic kinds of medels that
can be conceived for the developmental trends in"the‘jaéquisition-of
grammatical ru;es. We -would be hapﬁier' if we were able. .to present
developmental trends for a variety of children, but it will be evident
from the details in. the present report. that the task . .ef testing
developmental models in a systematic way for any substantial number ef
children is an,almost'overwhelming 'task'at the - present level of our
technology of. data collection and reduction. Our tentative conclusion.
that the incremental model fits somewhat better than a stage. .model is
of course only applicable to Philippe's speech behavior.. We . hepe that
the kind of models we have begun to test in, the present.report..will be
of dinterest to other ~workers  concerned with developmental
psfcholinguistics .and_that more, systematic comparisons. of different.
types of models of develepment'will‘be tested on.other corpora..
Finally, to aveid any misunderstanding about our use of
probabilistic notions in the présent_ report, we want to .repeat the
essence of the comment we made at the beginning of the. earlier report
on Philippe's speech. In no sense do we consider - the. probabilistic
account of the use. of prodﬁction rules or the use. of probabilistic
éssumptions-for the mean behavior tested by alternative:developmentai

models: an ultimate ' account.of Philippe's spoken utterances, - It is




apparent enough in a multitude of cases that the prebabilities assigned
are overruled by the semantics of a particular utterance .er by the
context in which the utterance occurs. In the. case..boeth .of the
probabilities assigned to the production rules. and the averaging
assumptions. used in the incremental developmental model, it is assumed
that the probabilities represent the results of the averaging over a.
number of utterances, and do not provide a fully detailed model of a,
particular utterance eccurring on a particular eccasion. The enoermous
complexity of the spoken speech of any child, dincluding Philippe,
strongly argues for the wuse of probabilistic. methods for an
understanding of the central features of the speech, particularly of
the central features of development. The present. corpus.is . quite large
but the total amouﬁt' of speech, either spoken. cr heard, by. a young
child during the crucial ages from 24 months to 36 months or. 42 months
is- overwhelming in iﬁs-number and variety. During this .critical period
we would estiméte that Philippe heard on the order . of a million words
and responded with approximately half as many werds.: It is our
scientific judgment that it will be a very long time before  we have.
developmental models of children's speech sufficiently deep and
detailed to aveid the use of probabilistic averaging methods, .at least
insofar as the objective is to account systematically for a corpus of

any size.







Chagter l;
DICTTIONARY

Philippe I [9] presents in a detailed way the prinéiples which
guided-the cgnstruction of the dictionary. In our present work, which
deals with the whole corpus,‘ﬁhe dictionary remains the same in
outline, but we have added s few subcategofies within- the 'TO'main
classes of words used in the dictionary. {articles, nouns, pPronouns,
adjectives, verbs, adverbs, prepositions, conjunctions,.enoﬁatopeias
and  interjections, and uncodable expressidns)n We now préseﬁt the

lexical categories, and discuss the additional subcategories.

IT.1 Articles

This category has not been medified.

Indefinite articles, un, une, are. coded IN. .

Definite articles, le, la, 1', les, ave coded DN.
Even though un and une can bgicansidered as cardinal adjectives, it
seemed appropriate to‘cléssify them upambigucusly as articles.

Following Dubois's suggestion [1] (p.152) the words du, de,

desg, d', gg;_and_gg§‘(traditiona11y thought. of as"articies), have been
_ coded EP, which:stands:far prepositions. Such a.simplificati@n'has the
advantage of reducing the 1egical ambiguity: had we followed.classical.

grammarians, several of these words should have been multiply




classified (see below II.12). Furthermore, this simplification lets us

avoid the delicate question of partitive articles,

I1:2 .Nouns

Nouns are' divided into theé two classical categoriesé common
nouns (NC) and proper nouns (NP).
Common nouns- are coded as to gender and number.

Common nouns

Gender

A common noun is coded 1 when masculine, 2.
when feminine. Homographs (homonyms which have .the
same. pronunciation and spelling) are coded 0. Ex:
tour. Words which can be used for both gendetrs are
also coded 0. Ex: enfant. Moreover, common nouns .
which have the same pronumciation for both genders
are coded 0. Ex: ami, amie. Eleven words have
been coded NC(G.0.

Number

: In most cases, Iin spoken French, the plural
of common: nouns does not differ phonetically from
the singular. Censequently, most common nouns.have
been coded 0. Words for which the plural differs
from the singular are coded 1 for singular (ex:
cheval, NC1.1) and 2  for plural {(ex: animaux,
NC1.2). However, Philippe did not always . use.the
correct form of the words; by referring to. the
context and tc the determiner preceding the noun,
we were able to transcribe the noun so that its

- number is clear. For instance, x was omitted when.
Philippe said chevau when pointing at a horse drawn
on a book, and s was added to. cheval when Philippe

said des chevals. Consequeritly, chevau is coded
NC1.1, while NC1.2 is- the code for chevals and.
oeils.




Proper nouns

Proper nouns. are coded to reflect gender only.
For example, Papa is coded NP1, Jeanine NP2. Most
proper nouns of towns are coded 0, because we found
it difficult to decide about thelr gender, and as
Grévisse [3] puts it (p. 207) "in this matter, the
usage is very undecided in almost all cases",

IT.3 Pronouns

In Philippe I [9}, the five main.cafegéries.of Proncuns were.
personal, demﬁﬁétfétive, possessive, i;terfogative and relative, and
indefinite. The categories have mnot changed. However, we have
entirely,moéified'the‘coding‘sf personai.éianouﬁé,; |

Persbnal ﬁronouns aré' cbde&. 5y-.takiné iﬁt§  acéount their
position within a ‘subject-verb-object sentence, since it is their
position that determines their syntactic form and. semantic role.

Consider the fellowing sef  of. senteﬁces -'éxtracted from
Philippe's speech: |

a) Je veux un ghteau.,-
by il est pour moi.
¢) ~ Je le défais
d) Papa 11 m'a acheté un bateau avec des roues
e) tu me le défais tout,
f) remets-la sur le camion.
g) penses—tu !

h) moi, je vais manger mon crolssant



There are three kinds of pronouns in the above sentences.

1) Pronouns that occur before the verb and are
the first in the phrase, such as je in a)  and ¢).
These pronouns are the ' subjects of °the sentence,
and they are coded PF. ST - -

2) Pronouns that are in apposition to the
subject, such as moi in h), are also coded PF,
Pronouns such as moi, nous, wvous, lui that occur in
two or more positions, as shown in the following
examples, are multiply coded. ,

je vous jure
il lui est arrive des ennuis S
vous voulez des legos Madame et Me331eurs '

3) Pronouns that occur before the wverb but
after another pronoun in the phrase, such-as le in.
c) and me in e). These pronouns are the direct or
indirect . object, and they are coded PS.

4) Pronouns. that occur after the. verb are
gither objects or pronouns connected by a hyphen to
the verb, such as moi in b), tu- in. g). These.
pronouns are.coded PT.

This revision in the coding of pronouns has been made. in order
to generate unambiguously those sentences with more than one personal
pronoun. In Philippe I [9], where all personal.pronouns were coded PE,
there was a significant amount of ambiguity.

En is coded PS and also DV (adverb) and EP
(preposition), to account for its various uses.



y (which was coded PE,DV in Philippe I [9]) is
coded PY. This allows the grammar tc identify the
common construction il v a or ¥ a.
As already said, the other four categories of pronouns have  the same’
coding as in Philippe I [9]. The entire coding system is given in

Table I.

T1.4 Adjectives

The six main' subcategories of adjectives are: qﬁalitative
(AQ), numerical (AC for cardinal, AN for ordinal), demonstrative (AD),

interrogative (AT), possessive (AO), indefinite (AI}.

IT.4.1 Qualitative adjectives

Qualitative adjectives are coded according to :gender, ﬁumbér
and position (1 for ©pre-position, 2 fer post-position, 0 for
undetermined). In the- case of gender- and- number- the three-fold
classificatipﬁ illustrated for coding common nouns has been used. For
instance, blanche is coded AQ2.0.2, rouges AQQ,QQZO ‘.

In PhiliEBe 'E_ [9] most  past participles were = coded as
qualitative adjectives and‘ﬁerbs (AQ,V). In - the fu11 _gfammar, this
resulted in spurious ambiguities since sentences involving past
participles were always ambiguous. For example, the coding of elle est
cassée was PF VC,VA AQ,VN. Thg grammar recognized PF VC AQ as well as
PF VA VN. At the final step, after stgtistical'_disambiguation, the

string PF VA VN was eliminated.

10




This solution' was cofrect from both a syntactic and semantic
standpoint when the sentence. was simple,  However, it was
unsatisfactory for sentences with prepositional phrases, such as for

example elle. est tombée dans 1'eau, where the probabilistic

disambiguation generated the type PF VC AQ EP DN NC. Hence, most past

participles are coded as verbs.

11.4.2 Numerical adjectives

Cardinal adjectives are coded AC,
Ordinal adjectives are coded AN; their gender and number is
. taken into account. For example, premier is coded AN1.0.

The coding for demonstrative, interrogative ~and possessive

adjectives is given in Table I.

I1.4.3 . Indefinite adjectives

_ In our first work, indefinite adjectives were
coded AT,AQ, Since after probabilistic
~disambiguation, AG was always chosen instead.of AI,
we decided to code them as AT, Morever, indefinlte
adjectives which cannot be differentiated from.
indefinite proncuns when there is no reference to

. the context are coded PI AT, This is the case, for
instance, for autre, méme, quelque, Furthermore,

_tout and toute which can, modify an adjective, an
adverb or a verb are also coded DM,

II.5  Verbs

Iﬁ'written}Ffench'most' verbs have a differént'ending' for each

11




form. These variations of inflectional patterns are not —reflected in

the spoken language. For example {j') aime, {(tu) aimes, .(ils) aiment

do not differ phonetically. Our ceding (presented in Table IT) Which
agrees to a large extent with Martinet [4&] 'is'based on the phonetic
pattern of verb endings.

The main distinction is among transitivé {VT), intransitive
(VI), auxiliary tVA), impersonal (VM), pronominal (VR), semi-auxiliary
(VD) verbs, and verbs which may be eilther intranéitive or transitive
(VN).

Gettiﬁg the coding to reflect thé mode, tense,-andj person of
the inflectional patterns of spoken French was the most difficult
aspect of our task. The examples given in Table IIT show _the variety

of these inflections.

IT1.5.1 Infinizive

The infinitive form is coded 0, indicating its

indeterminate status. Imperative (second person .

¢ plural), past pavticiple or seccnd pecson plural of

the present indicative are coded also 0 when they

“do. not differ phonetically £rom the infinitive.

For example. arréter, arretez and arrété are all
coded VNO. (1) ' o

(1) The examples given for the coding of
verbs are mnot necessarily extracted from the
corpus, since several forms were mnot. used by
Philippe. '

12 .




11.5.2

Ir.5.3

Present indicative

The three Singular forms as well as the third

person plural are coded 1 when they do not differ

phonetically from each other. For example the
forms {(je) mange, (tu) manges, i1{s) mange(nt) are
all coded VI1. When the second person. and the
third person singular differ from the first person
singular, they are coded 2. For example, (j)'ai is

 coded VT1,VA1, (tu) as and (il) a are coded

VT2,VA2, The first person plural (ending ons) is
coded 3, as in {(ncus) wvoyous VN3, The second
person plural (ending ez) is c¢oded 4 when it
differs phonetically from the infinitive; for
example (wous) finissez is coded VN4, while (vous)
chantez is coded VNO (same phonetic ending as
infinitive). When the third person plural differs
phonetically from the three singular personal forms -
it 1s coded 5; for example (ils) wvont is coded

VI5,VD5, (ils) servent is coded VT5, while (ils)

'chantent is coded VNT.

Imperfect

Concerning the  imperfect  ("imparfait de

zlfindicatif"), the. three singular forms and the-

third person plural d6 not differ phonetically from

‘each other. They are all coded 6.  For example,

{je) fermais, (tu) croyais, (i1) tenait and (ils)
montaient 4are coded VN6. The first and second
person plural (ending with fons and iez,
respectively) are coded 7 and 8 when they differ
phonetically from the first and second person.
plural of the present indicative (or from the
infinitive for the second person plural). For
example, (nous) trouviens is coded VI7, (vous)
arriviez is coded VI8, while {(nous) riicms should
be coded VI3 and (vous wous) méfiiez should be
coded VIO, '

13




IT.5.4

I1.5.5

IT.5.6

II1.5.7

Future Indicative

For the future indicative, the first person
singular (ending rai) and the second person plural
{ending rez) are coded 9; for example, (j')
attraperai. and (vous) arriverez are coded * VI9 and
V19, respectively.  The second and the third person
singular (endings ras and ra) are coded 10; (tu)
partiras is coded Vii0, {(il) sortira VN10. The
first and third person plural (endings rons and
ront) arxe both .coded 11; for example (nous)
danserons is coded VN11, (ils) démoliront VTTT.

Present participle

The present participle dis coded i2; for
example (en) enlevant is coded VTiZ,

anditional

The three singular forms (endings rais, rais,
rait) and the third person plural (ending raient)
of the conditional present (“conditionnel present™)
ware -difficult . to distingudish, in Philippe's
speech, from the first person singular of the
future. Consequently, they are all coded 9. TFor
example (il) soignerait and (i1s) mangeraient are
coded VT9. The first and second ~person-plural
(endings rions and <riez) are coded 13 and 14,
respectively; for example (nous) recevrions, VI1i3,
and {(vous) prendriez VN14, ' ' '

Simgle éaét

The simple past {("passé simple") is rarely
used in spoken language and, as we anticipated, was
not used by Philippe, at least not in the first and
the second person plural. The three singular forms
are coded 18 when they differ phonetically from the

14




I1.5.8

other verbal forms which have already been assigned
a lower. number; for example (tu) mangeas is coded
VI18, (i1) prit VN18. Verbs for which the first
person singular of the simple past ends with ai are
difficult to differentiate from the first person
singular of the imperfect (ex: je mangeais, je
mapgeai). Consequently, they receive the same code
as the first person singular of that tenge, namely
6. Verbs for which the three singular forms of the
simple past are the same as the first person
present indicative are coded 1; for example, (fu)
finis is coded VN1, Finally, the third person:
plural of the siwmple past is coded 19; for example
(ils) dormirent is coded VI19, : (ils) recurent,.
VT19. '

Present gubjunctive

We turn now to the present subjunctive
("subjonctif présent™). For many  verbs, the
singular forms of fhe present subjunciive are the
same phonetically as for the present indicative.
When the three singular forms and the ' third person
plural of the subjunctive are: similar phonetically
to the first person singular of the present
indicative, they are.coded 1. When they are the
game phonetically as. the third pervson plural of the
present indicative they are coded 5. - For example
(que je) chante is coded VNI, (qu’il) . finisse.is
coded VN5. Verbs with a specific form for the
first, second and third person. singular are coded
15; for example, (que j') aille, (que tu) ailles,
{qufil) aille are coded VI15. The first and second
person- plural of the present. subjunctive are in.
many . cases the same as the first and second person
plural of the imperfect indicatrive. Consequently,
they are coded 7 and 8 respectively. TFor example
(que nous) reussissions is coded VN7, and (que.
vous) reussissiez, VI8, However, when the-first
and second person plural differ from the imperfect,
they are coded 16 and 17; for example (que nous)
ayons- is coded VT16,VA16;, (que vous) ayez,
VA17,VT17, ' o Co

15




II.5.9 Past participle.

When the past participle is not. different from
the infinitive, it is coded 0. For example, fermée
. is.coded VNG. When the past participle is the same
- phonetically as the first person singular ef the
present . indicative, it is ceded 1. = For example,
fini is coded VN1, dit VTi. When the past
participle dis different from both infinitive and
present indicative, it is coded 20, even when it
does not differ phonetically from the simple past.
For instance, regu and partis are coded VIT20 and
VI20, respectively.. In this one instance, we did
noet follew the basic rule of always coding with the
smallest number, since the simple. past. is less
frequently used by Philippe than the past
participle,

II.5.10 Imperative

Finally, we turn to the dimperative. The
imperative forms are  ths same phonetically as the
present indicative; and hence they were coded . the
-same when no . reference was made to the context.
However, nete that in written language a hyphen is
used to link the verb to a persenzl promoun. cbject,
as in donme-mol. As we mentioned eazliez, the.
imperative-personal pronoun  is identified .and
treated as a unit. In these cases, the imperative
form is coded 21, follewed by.the appropriate cede
for the personal promounm, which is uswally PT. For
exanmple, donne-moi is coded VNZ2i-PT. .

Several aspécts of the coding of verbs need to .be.emphasizéd;
In the first place, wé have coded with the'smallest'numbeprh@netically
possible for a given form. Thus, the past-participle=_ailé: or the

imperative allez are coded 0. The exception to this rule is in those
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verbs for which the past participle has the same phonetic form as the
simple past. Example: je pris, pris. The other point is that the

individual words of the  vocabulary are .coded independently .of their

context and; censequently, composed-forms, such as j‘au;ai recu are
not coded‘as_a'single; vgfb,férm but rather thé1indi§idua1  words aurai
and regu are coded séparately._ | o

Finally, we did not'dévise a-poding for'some'teﬁsés that are.
extremely infrequent in _spoken speech, such  as‘ the 1Imperfect

subjunctive ("imparfait du subjonctif™).

II.6 Adverbs

In Philippe E;[Q], we distinguished 7 subdatééoriééwof adﬁérbé;
indetermined (DVO), adverbs of time (DVj), adverbs of .location {ov2),
adverbs of quantity (bvs), adverbs of quality-t"de.'maniére“) (DV4),
adverbs of'affirma;idn (DV5),  adverbs of negétipn- (ﬁVG);__and adverbs
of interrogation (DV7). o .

In the analysisVGf the full grammar;‘dgsériﬁed iﬂ' éection IIT,
the subscripts were rembved,.and all adverbs functioned;identically.
Since it was indispensable .for the grammaﬁical analjsis;.to,identify
adverbls of negation, we have coded as DG the.n_egat.ive words. .pas, plus.
Ne, which is a part of the whele‘negation ne...pas, is céded, NE, in
order to characterize.the few cases in which Philippe'used..the full
form.of.the negation. | |

We have introduced a new subcategory of adverbs, DM, which
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includes adverbs that can modify an adjective, an. adverb or a wverb.

This is the case for assez, trop, peu, which are coded DV,DM, . Trés is

coded DM only, because it always modifies an adjective, except when it

is an answer to a question, as in Tu 1'aimes? Oui, trés.

IT.7 Prepositions

Prepositions are din the category EP. Ordinary prepositi@@s,
such as sur, avec, are coded EP0. The speclal cases.of, the forms of de-

and & are coded EPi thyrough EP7 as shown in Table T.

I1.8 Conjunctions of subcrdination

All conjunctiens of subcrdination, such as puisque, parce que,

are .coded CS without: any elaboration: ef subcategofiesa

TL.9 Conjunctions of coordinaticn -

Conjunctions ef coordination are coded CC. PhiliPpé' used et;

in a few cases, he used ou and ni.

IT1.10 Interjections and cnomatopeias

~In  the broad categery of interiections and. onomatopelas are
classified such words:as gh, oh, eh, ben... which are coded. KO.. Many
of these words are enomatopeias that‘chilaren frequently use when they

are playing.
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II.11 Locutions

There are four subcategories:  indetermined (LCO), adverbial
iocution (LC1);, prepositive locution (1C2), iﬁtérrogatiﬁe locuéion
(LC3). Once the subscripté.are eliminated, tﬁislcategory‘ of locutioﬁ§
is rather heterogeneous, and any detailed analysiS‘cannot,be.‘based,on

the categories given here, TFor example, courtesy words (merei,.pardon,

bonjout...) are. within the same category as .est-ce .{(part of the

interrogative expression qu'est-~ce que...), lé-dessus, li-dedans.

II.12 Conglusicn

A given word mayffﬁnction—in.different'waysg.depending upon 1ts
context. Words of this kind have' been assigned to. two ' or more
categories, This dis deneted by commas in. the coding. . For instance
cours may be the plural form of a substantive, or the first person-
singular of the verb couril_:'e Consequently it is, coded .NC2,.0,VI1,. When

this occurs, we say that the word is multiply classified. - We have not

included either all or only those.multipleﬁclassifications:that are in.
all likelihood present. in Philippe's speech but we have;tended ~to Be
somevhat conservative in our use. of multiple classificatien.  When-it.
was highly unlikely that Philippe Wouldlhave'used' a certain. word in.

more. than one context, ﬁe did not multiply classify that: werd, For
example, the word-mets has been coded as a verb but net as  -a noun,

since it is.our belief that the. latter usage ("something related with
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food") was unlikely to occur.  Furthermore, when we were in doubt about
word usage, we used several computer programs to check.whether .or not
Philippe used a word in more than one sense. Thus words- which had
previously been multiply classified were assigned only one .code. On
the basis of observed usage, for instance, we checked that rentrée was
always used as a verb, never as a common noun, aﬁd consequently it is
coded as VN, This procedure enabled us to decrease .the lexical

ambiguity that would further complicate the construction of a grammar.
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“TABLE I

CODING OF GRAMMATICAL CATEGORIES

Indefini

IN'1 un’
IN 2 une:

PF je, 3'
s me, m'

- PF,PT moi
PF,PS5,PT nous’
PF tu
PS ‘te
PF,PS t'
PF,PT tol
PF,PS,PT wvous
PF- il, ils
PF,PT elle, elles
PR 1 qul
PR 2 que
PR 3 quoi
PR 4 qu'

PR 5 lequel

PR 6 laquelle
PD 1 celui

PD 2 celle, celles
P 3 ceux

PD 4 celui-ci

PD 5 celui-l13

ARTECLES

DN

N

- DN

"PRONOUNS

PERSONAL

~ PF,PS,

PF,PT
PS

PT
DN, PS

PS, PO,
PS,DV,

PY

PR 7 auquel, auxquels, auxquelles

PR 8
PR 9
PR 10

PR 11,

PR 12

Defini
11e, 1'
2 1a, 1!
3 les
PT lui
eux
se; s
soi ‘
le, la, les, 1'
A leur
EP en
y

INTERROGATIVE OR RELATIVE

duquel

lesquels, lesquelles
desquels, desquelles:
DV ol

dont (relatif)

DEMONSTRATIVE

PD 8
PDh.9
PD 10
PB 11
PD 12

ceux-ci-
ceux-13
ceci
cela




PD 6 celle-ci, celles-ci PD 13 ¢!
PD 7 celle-1d, celles-1la PD 14 ce

INDEFINITE POSSESSTIVE
PT 1 on PO 1 (le,les) mien(s)
PT 2 quelqu'(un) PO 2 (le,les) tien(s)
PI 3 quelques-uns " PO 3 (le,ies) sien(s)
PI 4 quelques-unes - .. PO 4 (le,les) nbtre(s)
PI 5 personne : PO 5 (le,les) votre(s)
PI 6 rien PO 6 (la,les) mienne(s).
PI 7 chacun- PO 7 (la,les) tienne(s)
PT 8 autre, etc... PO 9 (le,la,lés) leur(s)

ADJECTIVES

AQ : qualitative
AC : cardinal
AN : ordinal

AT : indefinite

POSSESSIVE
AO 1 mon A0 8 tes
A0 2 ton A0 9 ses
A0 3 son AQ 10 nos
AD 4 ma AO 11 wvos
AD 5 ta A0 12 notre
AD 6 sa AG 13 votre
A0 7 mes AQ 14 leur(s)
DEMONSTRATIVE INTERROGATIVE
AD 1 ce AT 1 quel(s)
AD 2 cet AT 2 quelle(s)
AD 3 cette
AD 4 ces
ADVERSBS PREPOSITTIONS
DV 0 indetermined ' EP 0 indetermined
DV 1 time EP 1 de,d’
DV 2 locatien EP 2 du, df
DV 3 quantity EP 3 des, d'
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DV 5
DV 7
BG
M

CS

NC

LC

LC

quality EP
affirmation EP
interrogation ' EP
negation EF
modifiers

CONJUNCTIONS
subordination == cC

LOCUTIONS
0 indetermined - - - LC
1 adverbial o LC

NOUNS*-

commen neun NP

-~ Ov U P

L

N
a

au,aux
de, d' (with verbs
4 (with verbs)

coordination

prepositive
interrogative

proper .noun.

KO : interjections and onomatopeias

MS : uncodable expressions (without meaning)
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TABLE 1T -

"'Vérb~Codiﬁg“SchemE*”“

Basic tense/Mood

Infinitive -~ :
and similér'phonetic'fofmé

Present indicative -

Imperfect
Future

Present participle -

Conditipnal”'

Subjunctive

Simple past

Past participle

Tmperative

Coding ' Person/Number -

T I P

m~o

10
11

420

13
14

15~

16
17

ig
9

© 90

21

24 -

nd

Tst

et
“2nd
st

j1st
2nd

ist
2nd

_basic singular forms
st

“ond
CT o Bed

person plural
person plural
perseon plural

- persons “6ing. and 3rd plurali:’

pérson plural
person plural

person’ singular’
and - 3rd persons sing.

and" 3¥d persons plural

'person'plural“w~“
‘person ‘plural °

“‘three persomns singular - -

person plural -
person plural

thrée persons singular

3rd

person plural

(when followed by a pronoun) =~




TABLE I

Examples of Coding for Verbs

IT

Tense/Mood Coding Sample French Verbs
Infinitive 0 arriver finir pouvoir aller etre -
Present 1 arrive finis peux vais  suis
indicative 2 . : : vas . es - ..
3 arrivons  finissons pouvons allons  sommes
4 finissez  pouvez Btes
5 finissent = peuvent vont sont
Imperfect 6 arrivais finissais pouvails allais atais
i 7 arriviens finissions pouvions allions @tions
8 arriviez finissiez pouviez alliez @tiez
Future 9 arriverai finirai pourrai irai serai
10 arriveras finiras pourras iras seras
1" arriverons finirons pourrons irons serons
Present 12 arrivant finissant pouvant allant ‘Btant
participle '
Condi- 13 arriverions finirions pourrions irions serions
tional 14 arriveriez finiriez pourriez diriez seriez
~Subjunctive 15 aille sois
16 soyons
17 soyez
‘Simple 18 _ fus
PR Y P A
past 19 arrivérent finirent purent gllérent furent
" Past . 20 pu eté
participle
Imperative 21 finis~le
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i ; : Chapter IT1
GRAMMAR

ITT1.1 Greup 1 Highest Level Rules

S is the sﬁarting Sym501 of the rewrite rﬁléé of the grammar .
*. Three main kinds of uttersnces are gerierated from S:
a) utterances of lemgth 1 or 2° consisting of
adverbs, locutions, interjections and numerals; b)
noun phrases and adjective phrases which stand
. -alone,; i.e, without a verb; ¢) utterances in which.
a verb is present, and questlons (with or without a
e es Verb).. : L .
Rule 1 1 B S 81 parses 16 types (2611 tokens)
' Out of the tekens, 2199 are adverbso Th1s rule is rewritten
in group 2.
Rule 1.2 5 -> sz " 330 types (2669 tokens)
This rule recognizes utterasnces of wariable length, from one to

seven words, which do not comntain a wverb,

The following types of cne-word utterances are recognized:

246 ne (common noun) _ caca

137 np (proper moun) . Papa
97 pd (demonstrative pronoun) ga
42 aqg {adjective) noir
13 in pi (indefinite pronoun) . un sutre

.10 pf (possessive pronoun) - moi '
6 pi (indefinite pronoun) rien

6 dn pi {indefinite promoun) 1'autre
4 dn po. (possessive pronoun) le miem

The longest utterances have, of course, a.lbw'freqﬁencya
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dg dg ep nc ep dn nc
non pas de volant’ dans les avions
in aq nc ep ao aq nc
un petit jouet pour mon petit mouton
One utterance of eight words is recognized, but its grammatical

analysis is incorrect:

dg dg ep dn nc. ep dn nc
non pas dans le preau sous la classe

It is interesting to note that common nouns are more frequently

used with a determiner than without:

295 in nc . une moto
253 dn nc ¢ la voiture
Rule 1.3~ = § -> S3 2729 types (6014 tokens)

This rule vrecognizes both utterances that contain . a . wverb and
guestions. Questiohs can be restricted to a single word (PR: gquoi?) or
can have a mo;e_coﬁplex 'form,_ The production rules for the questions
are presented in sroup 28,

The 1eng£h_of the utterances parsed by rule 1.3 Varies from oné‘

to 15 words:

109 vt manger
73 pr quoi
48 vn viens
18 vi tombé

‘dn nc pf vt dn ne ep in ne pr ve ep in ne dv
le monsieur il cire les chaussures d'un monsieur qui est
sur un banc deheors :

dv pd ve in nc PT vt ep dn nc ep ao ne dv
13 c'est un camion qu envoie de 1'eau avec son balai dessous

pf pf vd vt ep np cc pf vd ps vn ep dn nc

moi je vais emporter chez mamie-et je vais le donner
'a les poules.
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- IT1.2 - Group 2 Incomplete Utterances

Moét of the rules in this group“geneﬁate' Lerminals &irectly,
" the exceptions are. roles 2.2 (ST =>DV') and 2.6 (S1 —> NUM) :Tﬁé,
rules havg only one: or two branches; they parse the following
érammatical.catggorieé introduced in ﬁhe dictionary: éaverbé {ov,DG),
loéﬁtions .(LC), onémétépéias .aﬁd' intérjéctions- (KD)‘ énd. sevéféi
combinations of these categories (KO DG, DG DV, DG DG, DG LC, CC .Dé; ‘P
DV). Rule 2.15 (ST -> DM DV) is intended to parse an adverb modified

by one another, as . in tout betement. This rule was not used because in

the ccurse of the dlsamblguation the 1ndef1n1te pronoun PT (Which is
one of the coding of tout) was chosen over DM when a word, such as tout
had PI,DM as 1ts multiple c13551f1cat10n. Rule 2. 16 (S1 —> EP DV)
recognizes utterances formed by a preposition and an adverb ‘ such as
par 13. Rule 2.17 (S -> PS5 DV) recognizeslutterances. in .which a
personal_pfénoﬁn ié follswéa by an advefb, as in-gg_ggiliw -

Rules 2.2 .(ST —>. DV') and 2.6 (S1 -> ﬁUM) .use ﬁ@nwterminal
symbols and hayeﬂtwo nodes. Exsmples are. EE;EEE@ lEE.EEEiE. peu and’

deux.

III.3 Group 3 Noun Fhrase and Adjeciive Phrase Utterances.

This group recognizes noun phrases and adjective phrases which
are not combined with a verb. We had two motivations for generating

with separate rules noun phrases that occur as the complete sentence
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without a verb: first, we wanted to improve the probabilistic f£fit of

the grammar ; second, we wanted to reveal a developmental trend, in the
ﬁsage‘qf nouﬁ.phrases; B _ _ |

Rule 3“1l §2 -> Sﬁ*1 150 types.(2025.tekens)

This rule is the basic rewrite rule of the noun phraées; .We
have _already givgn. some examples when presentiﬁg .rule..1,ﬁ; - 0tHé;
éxamplés are: | ‘. o

” "lé film des Aristochatsh
"la chambre de Misette"
_ "avec une allumette"

Rule 3.2 82 - DV' sV | 1 type (1 token)

This rule recognizes noun phrases beginning with EE.EEE.-§E °r
QE. petit peu de. Both expressions function as advéfbs. of.quanﬁity
modifying a noun phrase, | | o

"un petit peu de 1l'eau"

Rule 3.3 82 —> SN DV 25 types (100 tokensg). .
This rule recognizes noun phrases ending with an adverb:
"dang les tuyaux 1a"

Rule 3.4 82 -> SN NP 16.types (54 tokens)'

This rule recognizes noun phrases ending with a vocative:
"du chocolat papa"
This rule recognizeé also noun phrases such as:
| "la tour Montparnasse"
We believe that compound proper nouns should nét be .ﬁandled as

separate words by the grammar,.but should be instead a function of a
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prescamner that = corrects the orthography.  For details of such a
‘scanner, -used for a question-answering system, see - [86]. Since

utterances that contain z proper noun following a common noun, .as in la

tour Montparnagse, are not very frequent in the corpus, and are not of
great interest from either the grammatical or semanfic_point of view,
we did not find it necessary to utilize the prescanner. technique:. TFor
the same reasons, we did not adept - the sclutien which .consists of -
adding new rules linking together the. common noun and the. proper noun.
Rule 3.5 S§2 ~> DV SN%1 37 types (162 tokens}
This rule recognizes noun phrases beginning With an adverb:

"dedans le cawmion"
"eneore du choeslat™

Rule 3.6 52 ~> DG SN%1 23 types (63 tokens)
Examples:

"pas les jambes"

"non. un-'gros batean”

"non du chocolat"

Rule 3.7 82 -> KO SN#1 17 types (41 tckens)

This vrule vrecognizes noun. phrases  beginning with an

interjection:
"eh le trou"
"ben dang une salle”
"ben a4 1la gare"
Rule 3.8 82 —~» LL 8N®1 6 types (13 tokens}

This rule recognizes noun phrases beginuing with a lecutiong
the locution is edither adverbial, or a formula of courtesy:
MiZ~hgut médicaments"

"bonjour petits amis"
"mered gentil papa
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Rule 3.9~ 82 -> CC SN*1 14 types (52 tokens)

This rule parses noun phrases beginning with-a conjunction of

coordination:

"et ga"
"at la dame"
"et des tirodirs”
Rule 3.10 - 82 => DG DG SN*1

In the noun phrases recognized by. this

"non pas le ventre'

"non pas samedi"

"non pas avec de la colle"
"non pas avec Ginette"

"Rule 3.11 52 -> CC DV SN*1
Examples:

"et 1a ca"

"et comme ga'

"ou comme ¢a"

"et puis une grenouille"
Rule 3.12- §2 -> CC DG SN*1
Examples:

et pas deux yeux"

"et pas deux petits trous"

"mais non dans 1'autre sens"
Rule 3.13 . 82 -> DG SN*1 DV
Examples:

"plus rien dedans"

"plus musique 1a"

"non au milieu 1a"

"non un gros camion dedans"

Rule 3.14 82 => CC SN*1 DV

Examples:
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adverb of negation is non and the -second one is pas:

" 4 .types

3 types

4 types

6 types

(11 tokens)

rule,  .the first.

(9 tokens)

{4 tokens)

(9 tokens)

(9 tokens)




"ot la remcrque 18"
"at des groseilles gussi"

Rule 3.15 82 -> SA : 4 types (62 ﬁokens): .
'Adjectiveé are recognized by‘this rule: o |
"noir"
nrougen
"grOS"
Rule 3.16 S2 -> DET SA . 4 types (23 tékéns)
Adjectives preceded by a determiner are recogniééd Bfwfhié
rule:

"une grande"
. "une petite"

- Rule  3.17 - 82 ~> DET SA CC DET SA 2 types (I10. tokens)

"la petite et la grosse"

Rule 3.18 82 -> DG 5A -2 types (9 tokens)
"sas wvrai |

"pas chaud"
"pas tr&s belle"

Rule 3.19 52 —> CC SA - 1 typé.(Z tbkeﬁs)
et noire"
Rule 3.20. §2 => DV BA N 2 types. (10 tpkens)

"encere rouge"
"heaucoup glacke"

IIT.4 ‘Group 4 Utterance Combination

Rule 4.1 83 ->§' 1808 types (4385 tokens)
This rule recognizes uttefanceé which havé a Vérb.VWhethef or

not combined with other words.,
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The symbol 8' is a non-terminal of high level which is
rewritten as a verb phrase, as a complete sentence, or as several
sentences which are 1iﬁked by a relative pronoun or a conjunction of
subordination or of coordiﬁétion. . -

Rule 4.2 83 —> nG 8’ 120 types (176}t0kens)

This rule introduces an adverb of negation at the beginning of
the sentéqge: |

"non je veux pas"

""pas chercher les voitures"
"non elle est rouge"
Rule 4.3 $3 ~> DV §! 327 types (571 tokens)
Most of the utterances recognized by this rule begin with a
question word:
Mo il est le £il?7"
"oi ils sont?"
"comment on les fabrique les bols?" -
"pourquoi c'est dangereux?"

In some cases the adverb is not a question word, as in:

"dedans il est blane"
"oui il eat drdle"

" “Rule 4.4 83 —> 1LC Ss' 8 types (10 tokens)

This rule parses sentences which begin with the conjunction of
subordination parce que, where the gue has been omitted. Such
conjunctions were coded with a specific subscript; since the subscripts
are not taken into'accouﬁt by the grammar, sentences which begin with
an adverbial lqcution are also recognized: |

| | "parce .11 lul tombe de la farine"

"parce j'en ai besoin des lumiéres"

"parce ils sont morts"
"parce ils sont gentils les oiseaux"
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Rule

Rule

Rule

Rule.

Rule
This

the complete

Rule

Rule

"la-bas j'ai wne place"
"li-dedans a un.gros camion"

4,5 S3 -> CC §° 26 types (33 tokens)
"et ¢a c'est la maison"
"et ¢a ¢a roule"
et ¢a ¢a baisse et ¢a ga revient"
"ot le livre qui tombe tout seul"

4.6 §3 => KO S' . 112 types (146 tokens)
"ah c'egt chaud"

. Yoh regarde :

"ah ton stylo est tomb&"

4,7 83 ~> CS 5! 3 types (15 tokens)
"g'il te plalt"'

. "puisque c¢'est prét"

4,8 .- 83.->5'KO 13 types. (16 tokens)
"c'est long hein"
"ea fait ouah"
"ca fait croq"

4.9 S3 ~> LC CS S' 40 types (55 tokens)

rule is equivalent to rule 4.4, the difference being that

compound form parce gque is recognized:

"parce qufelle est sale"
"parce qu'y aura pas la lumiére"

4.10 S3 -> ¢C DV 8' 51 types (60 tokens)
"mais ot il est?"
"et 14 il téléphone"
"mais si tu as fait chauffer"
"et puis il s'est noyé 1a"
4,11 S83.-> DG DG.S'. 11 types (11 tokens)

"aon pas ta culette 1° as pas raccourcie"
"aon non c¢'est pas ga

"non non je veux pas le boire" ‘

"non mon je veux gue tu restes un peu encore"
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Rule 4.12 S3 -> KO DV S8' 15 types (20 tokens)

"oh comme c'est rigolo"
"ah comment on Ffait?"
"ah encore tombe"

"oh oui a un. trou™’

Rule 4,13 §3 => CC DG S° 12 types (12 tokens)
"mais non c'est pas le chausson'

"mais non c'est pour conduire"
"mais non ga suffit pas”

Rule 4.14 S3 —> DV DV 8' 14 types (16 tokens)

This trule and.the following havé;been. introduced. te parse
sentences beginning or énding with aujOufd“huig Since fhé fwo graphic
elements of that adverb have been coded separately, aujourd.is coded DV

and hui is coded DV consequently the coding of aujourd‘hui_is DV-DV.

"aujourd'hui je vais & 1'école!
"aujourd'hui je crois pas qu'elle vient Ginette"

In additien, these two rules parse utterances‘in: which two
consecutive adverbs appear:

"13 aussi c'est chez Mamie"
"alors la ils sont partis 1la"

Rule 4.15 S3 -> s8' DV DV 25 types (34 tokens)

"je mange tout seul aujourd'hui"

"einette elle dit encore ouaig"

"c'est ou 147"

Rule 4.16 §3 -> CC DV DV s* 4 types (4 tokens)
"et puis alors un chasseur qui est venu"

"et 18 aussi c'est aussi des toboggans'

"et puis aprés elle tombe la voiture"

Rule 4.17 . §3 => Q 141 types (458 tokens)

Rule 4.17 generates questions. It should be mentioned that not
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.all the Possible_types of questions are analyzed by this rule. We have
already seen that questions beginning with an .adverb were parsed by
rule 1.3. Furthermore, indirect interrcogative sentences and questions
ﬁhich have:the_same superficial structure as affirmative sentences are’
-analyzed by rule 4.1. Thus, interrogative forms. differing £from
declarative forms only by the presence of a question mark -are not
recognized as questicms. (1) Moreover,  since subscripts of the
dictionary are ignored by the grammaf,.we do not differentiate adverbs
of‘inferfogatidn-from other adverbsQ Thus,

"o i1 est mon stylo & moi?"

"pourquoi t'as laissé tes chaussures dehors?"

"maintenant je vais boire avec la cuiller"
"oui je crois qufon peut ouvrir"

i

éfé pérséd'by fule 4.1,

' II1.5  Group.5 Utterances with a Verb

This group presents the rewrite vules for utterances which have
a verb.
Rule 5.1 §' -> sV 601 types (1631 tokens)
,'This rule recognizes complete. sentences, and alsc incomplete
sentences, -in which the subject is missing:.
"regarde"
"mettre dans le bol le sucre"
"regarde toutes les fleurs 13"
"a des sous dans mon porte-mennaie"
Rule 5.2 §' -> SNS SV 1760 types (3672 tokens)
(1) Sentences that were desmed questions were terminated with a

question mark during transcriptiem. Our analysis- does not take into
account  the punctuation of the sentences.
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This rule is the basic rule for sentences which have a subject:
"j'enléve tout le fil"
"je sais pas"
"j'al des petites boules"
Rule 5.3 S' -> SNS SV CS SNS SV 74 types (82 tokens)
This rule recognizes sentences in which a subordinate clause is

1inked to the main clause, such as:

"je le cache pulsque personne le sait"
"je veux que tu restes encore un peu'

Rule 5.4 §' -> SNS SV €C SNS sV 13 types (15 .tokens)
This rule recognizes independent  sentences = linked by
coordinative. conjunction:

"et ca ¢a baisse et ga ¢a revient"
"et puis on fait le pain et on met de la crolte autour"

Rule 5.5 §' -> SNS SV PR SV 73 types (81 tokens)

This rule recognizes sentences in which the object of the first
verb 1s the antecedent of +the relative pronoun subject of the
subordinate clause:

"et ca c'est un camion qui roule dans la neige"
£ q g
"¢a ¢'est le chien qui était dans les Aristochats"

Rule 5.6 S' -> SNS PR SV . 31 types (35 tokens)

In the sentences recognized by this rule, the relative clause
modifies the noun phrase (SNS):

"quelque chose qui est un peu noir"
"et le livre qui tombe tout seul"

" Rule 5.7 8' —> SN** SNS SV 59 types (66 tokens)
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This rule recognizes sentences beginning with a prepositional
phrase (which is ordinarily put at.the end of the sentence):.u_ ,
L C e "dans le sac je le mets"
"avec un couteau je vais te la couper"
"en Angleterre elle est"
It also recognizes sentences in which the direct or indirect object

occurs at the beginning:

. "des cacahuétes ils mangeaient"
|- " quoi ga sert?"

Rule 5.8 $' -> SN gy ' 10 types (14 tokens)
This rule recognizes sentences in which the ‘verbal group
modifies the noun phrase:

"de 1'eau & boire"
"des boutons pour condulre”

and  sentences in  which .there is an inversion of the prepositional

phrase: _ _ .
"sur une &chelle pour le faire"

Aléo this fuie recognizes. two sentence types with .fréquendyff
that begln with en train de... foliowed by an action verb.

Before presenting the rewriﬁe rules of groups 6,.7 and 8, wé
shall expiain the reason for introducing these three non-terminal
symbols: SN, SNS and SNP, which have similar rewrite rules. These non-.
terminals have‘ been introduced to .différéntiate the tﬁree main-
fﬁnétioné of the noun pﬁrase: sﬁbject, objeﬁt,. nmminative'prédiéatea'
We wanted to formulate correctly the semantics assbéiated ,withﬁéadh
rule, and also see if there was a'develﬁpmental trend in the usage of

noun phrases depending on their function. In the first grammars we
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wrote, the noun phrase was derived using only one rule: § -> SN, and it
wag impossible to separate the noun- phrases by their. function.
Furthermore, the same derivations were obtained for a noun-phrase

object of a transitive verb, as in il fume une cdigarette, as for a

noun-phrase subject of an’ intransitive, when the subject was repeated

at the end of the sentence, as in-il marche 1'hélicoptéra. In order to

have different derivations depending upon the mnature of the verb, we
introduced the non-terminals 5N, SNS and SNP.

SN parses noun phrases which are nominative predicates of the
éopula verb, SNS parses noun phrases which are the subject of a verb,
whatever its nature, SNP parses noun:phrases which afe'the objéct of
the wverb., |

 We have not been entirely successful in our attempt -to analyze
the fhree main functions Qf the noun phrase using specific rules,

Instances of failure are when the subject is analyzed by a rewrite rule

of SNP {ex: fume la maftresse), and also when the object is amalyzed by

a rewrite rule of SNS (ex: un sucre je veux).
- By adding two more <rules to the grammar, such sentences would

correctly be analyzed,

We would need SNP -> SNP PF for parsing um.gucre je . veux and.

SV -> V SNS for parsing fume la maftresse. This would, however, result

in two derivatiens for each of these two types.

III.6 Group 6 Nominative Predicate'Noun*Phrases

SN is rewritten as SN#, SN#*_,k PD, PT.
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Rule 6,71 SN -> SN# 372 types (892 tokens) :
When rewritten as SN*, SN parses noun phrases (with or without

a determiner) which are nominative prediéates.bf the copula:

"e'est une petite f£ille"
"c'est Papa"

or objects of an existential verb:

S Metlast samedi".

SN is also used to rewrite rﬁies 3.3 énd'3,4;'

Ruie 3.3 S2 -> SN DV

"une voiture 13"
Rule 3.4 82 -> SN NP
"sme cigarette Madeleime"
In these two cases, a Verb”has'been omitted: ﬁe do nbti speculate about
the nature of the verb which may be implicit'in-fhe'semantiéés

Rule 6.2 SN —> SN#% 150 types (246 tokens)

When rewritten as SN## R Stharses noun phtrases - beginning with
the preposition EF which occurs.in'séﬁteﬁces cdﬁtaining a linking verb.
Recall that EP can be a preposition in the classical sense, or an
article such as de, du, des, d'. Consequently, SN#% will be either a
ﬁémihative predicate or é.ﬁrepositidﬂal noun phrase.’

"clest des jouets™

"c'est dans le tirciz"

"c'est pour papa'

"e'est chez Mamie".
SN introduces PT and PD when they are the nominative predicate.
Rule 6.3 SN —> PT 16 types (31 tokens)

"e'est moi
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Rule 6.4 SN -> PD 49 types (148 tokens)

"e'est quoi ¢a?"
"e'est celui-1a"

TII.7 Group -7 Subject Noun. Phrases

Rule 7.1 SNS -> SN¥* 521 types (789 . tokens)
This rule parses the subject Qf thg verb:
"on casse"
or a repetition of the subject:
"o elle va Maman ?"
When SN* is rewritten as NP, it is often a vocative:
"enlever le toboggan Maman”
but in a few cases NP is the subject:
"briilé l'assiette Mamie" 7 o
.. Rule 7.2 SNS —-> PF _1011 typesr(2235 tokens):
PF is the coding for persqnal pronouns which are;the_gquegt_yf
the verb.
.Rule 7.3 SNS -> SN#® PF ; 138 types (161 tokens).
This rule parses sentences in which SN#% dig an apposition to Fhe
personal pronoun subject of the verb:

"Philippe il rentre"
"le plancher de Janou il tient'

However, in some, cases, SN* ie the direct object of the verb:

"un, jouet je veux"
"un sucre tu manges"

Rule 7.4 SNS -> PF PF 46 typés (55 tokens)

41




In most cases, the first PF is in apposition to the second one and
emphazises it:

"moi je la connais"
"moi je te chercherai"

In some  cases, the second PF ("lui" in the following example)

- corresponds to an indirect object, and it is a failure of our grammar

to use rule 7.4, in such cases as:
"parce il lui tombe de 1la neige"
where "lui" (coded PF,PS,PT} is analyzed as PF.

Rule 7,5 SNS -> PD 424 types (909 tokens)

PD is the non—terminal symbol for demonstrative pronouns and

this rule recognizes PD as the subject:

"ea pique sussi',
In some éases, with intransitive verbs, itl appéafs at'thé endu.of‘ghé
sentence énd is thersubject:: | .. | |
"marche pas celle-13"
Rule 7;6 S§NS -> PB PD‘ 34 types (138.tokens)
The firét PD is in apposition to the second ‘and émphasizes it:
"ea c'eat um écureuil" | | “
"celui~-1a cfest le bras gauche'.
Rule 7.7 SNS -> SN#* PD 22 types (22 tokens)
SN* PD recognizes gentences of the following form:

Mcette machine-13 ¢a dit pas quelque chose"
"cette dame-13 c'est Madeleine"

SN* is an appositiocn te PD.

Rule 7.8 SNS -> PD DV FD 5 types (6 tokens)
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"ca aussi c'est chez Mamie"
In the 5 types which are recognized the terminal word for DV is aussi. -
Rule 7.9 SNS -> SN* DV PF 12 types (12 tokens)
"Maman aussi elle Coud“
.In éoﬁe cases, DV is.én interrégative:

"Papa od tu vas 7"
"et Maman comment elle s'appelle 2"

In few other cases, SN* is the object:

"Jean-Michel aussi je 1'aime bien"
"ton stylo 14, j'en ai besoin",

“III.8 Group 8 Object Noun Phrases

The main difference between SNS (group 7) and. SNP (grouﬁ..S) is
that the latter parses prepositional noun phrases while the £irst does
.not. A secénd difference is that SNP is used for parsing ﬁéun.phraseé
that occur with verbs other than the copula. |

Rule 8.1 SNP -> SN#% 845 types (1593 tokens).

In most cases, this rule parses noun phrasés which are the‘
direct'objeét.of the verb. However, as we have'alreédy seen, din some,
cases it is the subject: .

"font les dames™
"fume la maftresse™

When SN* is rewritten as NP, it is often ambiguous and. its grammatical
function cannot be analyzed without reference to the context:

"attends Papa"
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Papa can. be vocative, if Philippe is spesking toe his father, or an
object if Philippe is asking somebody else te wait fer his father.:
Rule 8.2 SNP -> SN#&% 413 types (708 tokens)
SN#*%* parses noun phrases beginning with EP, which are either
the direct object:
"manger des champignens'
or a prepositional ﬁoun phraée: |

"il monte & 1'arbre"
"il roule par la clef".

Rule 8.3 SNP -> PR TSItypeé (18 tokens)..
PR ig always a direct object,-and_the terminal.word'is.gggj_..u
"pour faire quei 7"
"je sais pas quei”
Rﬁlé.8°4 SNP ;> PD 85 types (173 tokens)
Iﬁ.most'éases,er'is a directiobjeht:. | h
| | | ."failler telui—ié‘Maman"r
in&sgme'caSes,‘it.ié a.fepetition bf'the subjeﬁf:

"ga ?arle'pas ga'
"ga tourne aussi gaf.

IT1.9 Group 9 Basic Noun Phrases

.Aé we hﬁve seen, SN* is a rewrite rule of SN, SNS and SNP., SN%
.is‘ féwfittéﬁ- by 7 different rﬁles which are- tﬁe.'basic‘ rules for
Irecbgnizing noun phrasés. which are. a.subject,‘ 6bjéct oﬁ.néminaﬁiVe
Pre&iééteo. Asiwe .havé ﬁéntioned earlier, SN%*# is also a. revrite rule

for noun phrases that end with an adverb .or a vocative.
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Rule 9.1 SN¥* -> NP%* 1526 types (2969 tokens)
This rule needs no comment. It is the basic rule for recognizing -

noun phrases:

Ms

je cherche le crayon bleu"
"il traire sa chavre"
"j'ai vu Danielle"
Fule 9.2 8SN* -> NP* CC NP* 12 types (14 tokens)
In all cases but one, the terminal word for CC 1s et:
"ils sont pas 13 la grencuille et 1'alligator"
"avait Misette et Gronomme dans ce cinéma"
"c'est ses pattes et ses griffes"

"$'ai deux porte—monnale et deux montres

"c'est Papa ou -Ginette"

Rule 9.3 SN% -> NP* EP NP*

We do not present the number of types and tokens necognized.bﬁ
this rule, since we believe that information migleading in the present
case. Many. utterances recegnized-_by FhiS rule are also rec&gnizeﬁ by
using rules 8.1 and 10.1; consequently for many utterances we have two
different trees. An example will dillustrate the necessity of having
two derivations for the same string. For éxample, the string PF. VT DN

NC- EP NC which corresponds to the actual utterance j'enléve les miettes

de  croissant could alse correspond to j'enléve les miettes du 1it.

While in the first case EP links together miettes and croissant, in the
second case _EP links the nowm to the verb., We have one. tree which

corresponds to the first analysis, and a second tree which corresponds

‘to the second analysis. j'enldve les miettes de croissant is correctly
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analyzed by Rule 9.3, whereas j'enléve les miettes du 1lit is.correctly

analyzed by rules 8:1 and fonl: {23

'PF VT DN NC EP NC

‘ S s
(1.3} 83 (1.3} s3

(4.1 8 (4.1) 8!

(5.2) SNS SV _ - (5.2) SNS sV

(7.2) - PF SV {7.2) PF sV

(i8.1) PF GV . (18.1) PF GV

(21.35) PF V SNP SN#% (21.25) PF V SNP

(25.1) PF VT SNP SN&% : (25.1) PF VT SNP

(8,1) PF VI SN* SN#%# (8.1) PF VT SN¥ ,
(9.1) PF VT NP% SN## (9.3) PF VT NP* EP NP*
(11.14) PF VI DET NC SN¥* (11.14) PD VT DET NC EP NP#
(16.4) PF VT DN NC SN#% (16.4) PF VT DN NC EP NP%
(i0.1 PF VT DN NC EP NpP#* {11.15) PF VT DN NC EP NP"

(11.15) PF VT DN NC EP NP" (13.5} PF VI DN NC EP NC
(i3.5) PF VT DN NC EP NC . :

Rule 9.3 recognizes the possessive case:
"fais. la main de Maman, Madeleine"
Rule 9.4 SN#* ~> NP# CC NP%* EP NP* 2 typés {2 tokens)

"regarde la volture et les roues de la veiture"
"avait Misette et Gronomme dans ce cinéma"

The two utterances. have each twe different trees. While .rule 9.4
analyzes correctly the first utterance, ruleg 8.1 and 9.2 will be
chosen to anzlyse the second sne,
Rule 9,5 SN -> NP# EP EP NE* 9 types (10 tokens)
This rule recognizes utterances in which the firsf EP ié EQEE

ou éyggs.and tﬁe second one is des:

| "ﬁn‘magasin ﬁ@ur &eS‘musiqﬁeé 13"

(2} The two sequences of strings are derivations of th; lexical

form starting from the start symbol S. The parenthesized numbers show
which rule is invelved at each step.

46



" "comment c'est fait les confitures avec des myrtilles?™
"ea c'est une voiture avec des ressorts”
"Papa 1l m'a acheté une voiture avec des roues"
It should be mentioned that this rule also recognizes utterances in:
which there is a repetition of the preposition:

"e'est le papa de des petits cochons 13"

"$'ai un pistolet dans dans le pantalon"

Rule 9.6 SN#%# -> NP* EP PT 13 types (13 tokens)

This rule is "ad hoc". It recognizes utterances in which
Philippe wused the expression & toi, 4 moi,. instead of wusing a
possessive adjective, or for reinforcing the idea of possession:

"ot i1 est le stylo 4 mei?"

"veux la mentre de moi"

"ol 11 est ton ciré a toil?"

Rule 9.7 SN* -> NP* EP PR 3 types (5 tokens)

"c'est le nom de quoi g¢a ?"

"e'est la chambre de qui 7"

As it ds shown by the examples, this rule parses questions din which

there is a search for information concerning the nominative predicate.

IET. 10 Group 10 Prepositional Noun Phrases

As we already mentioned, this group of rules .recognizes‘noun.
phrases  beginning with EP which is the terminal .symbol . for a
Apreposition.' However, all the neun phrases recognized by this rule are’
net prepesitional sentences,  since some articles-(égj_gg, des, d') have:
‘been . coded EP.

" ""'Rule 10.1 SN#% -> EP NP%* - 673 types (1142 tokens)
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"c'est des roues" (direct object)

"ils montaient sur le chameau” (prep051t10na1 phrase)
"elle rentre dans la maison" (prepositicnal phrase)

Rule 10,2 SN*% -> EP NP%* EP NP%

This rule correspomds to vule 9.3, with the difference .that it
begins with EP, Here again we do ihot present the number of types
recognized, since half of them have two derivations:

"elle essaie des chapeaux de dame"

"§'ai des tas de jouets”

"je veux du jus d'orange"

. Rule 10,3 SN** -> FP NP%* CC NP* " 3 types (4 tokens)

"a Madeleine sans Josiane et Cinette"
"c'est pour les monsieurs et les dames!
"je veux.de 1'esu et une timbale"

: Rule 10.4 SN#% —> EP NP* CC EP NP* 5 types (5 tokens)

Yeette v01ture—1a elle veut boire du vin
: et de l'eau aussi"
"y a des wagens et du train"

Rule 10.5 SN#% —> EP EP NP* 30 types (31 tokens)
In the utterances recognized by this rule,'“the"first o i

a preposition in the classic sense, the second one is du, de, des:
"Je Joue avec des voitures"
"le métre il a dEb roues avec des pneus
Ypour travailler 4 des meubles"
"il va jouer avec du sable"

Rule 10,6 SN%* —> EP PT 24 types (29 tokens)

1
"c'est a moi”

- "olest pour moi"

."J'al joué avec eux"
"non je veux pas aller avec toi'

"parce que je veux pas alier chez elle"
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Rule 10.7 SN¥% ~> EP PR © 30 types (39 tokens)
" Al1 the utterances recognized by this rule are questions:

"c'est chez qui 14 ?"
. "c'est & qui ce fauteuil 7"
" "dans quoi tu vas le mettre ?"
"on peut faire des quoi 7"
"3 quoi ga sert une fronde 2"

TXT.11 Group 11 Determiner Introductioﬁ

This group.of rules contains the detailed structure of_thé noun .
phrases. They determine the way in which determiners, numerical
adjectives, adjectivés_in pre- :anq_post-pOSition' can be generated.
They are comparable to the rules used in fhe analyéis of noun phrases
in Phil;ERe I [9] but they are- more, detailed agd -used mere’
specifically. While din our previous study of noun phrases  the-same.
rules could recognize proper nouns and common nouns aiike,..the.present
grammar recognizes proper and common-nouns WwWith distinct rules. 1In
gffect, noupephrases including proper nouns have . a mezre simple
structure than noun phrases formed with common nouns. An_ example'that
illusﬁrates this peint is the rule: o

NP# —> NUM ADJP NP' POSTADJP
where NP' can be rewritten as NP (proper noun) as well as NC (common
noup)5:_This rule recognizes:

(1) AC AQ NP AQ "deux gentils papa‘blondsf_

(2) AC AQ NC AQ "deux petites cabines Eleues"'

While (1) is very unlikely, even in adult_;anguage; (2) is quite likely

and actually occurs in the corpus.
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. On the basis of this observation, we have written distinct
rules for generating complex noun-phrases with proper nouns and noeun-
phrases with cemmon neuns.

Rule 11.1 NP%* -> NUM ADJP NC POSTADJP 1'type (1'toke£)
"chercher deux petites cabines'bléuesﬁ.
Rule 11.2 NP%-> DET. ADJP NC POSTADJP 12 types (14 tokens)

aprés il a mangé le petit ‘chaperon rouge"
"une petite fenftre ronde"

Rule 11.3 NP* —> ADJP NC POSTADJP 1 type (1 token)
"mais je prépare des petites cabines bleues!
- Rule 11.4 NP#* -> DET NUM NC POSTADJP 2 types (2 tokens)

"e'est quoi ces deux trucs rouges dessus?’
"le premier wagon rouge ga fait trois"

‘Rule 11.5 NP* —> NUM NC POSTADJE- 2 types (2 tokens)

"trois bougies rouges"
"a deux fils electriques"

Rule 11,6 NP* ~> DET NC POSTADJP -+ .51 types (90 tpkens)_‘
"un feu rouge"
"une feuille blanche"
"un camion drBle"
Rule 11.7 NP* —> NC POSTADJP 14 types (28 tokens)
"bébé sage"
"pieds nus"
"crayon rouge"
Rule 11.8 NP% -> DET NUM ADJP NC. -1 type. (1 token)
"je veux veir les deux petits trucs 13"

Rule 11.9 NP% ~> NUM ADJP NC 7 types (7. tokens)

"deux petits disques" .
"deux petites filles elles s'appellent"
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"Rule 11.10 NP* -> DET ADJP NC 7197 types (355 tokens)

"un petit lapin"
"un pauvre gargon'

Rule 11.11 NP* -> ADJP NC =~ 60 types (133 tokens)

"grosse moto"
"nouvelle maitresse"

“ Rule 11.12 NP* -> DET NUM NC 7 types (8 tokens)

Mles deux ballons™
"le second ballen'

This rule.also recognizes -Eg;deﬁxﬂtrous which should noet be parsed.
This is onéﬁmoré.casé- where the punctuation would have dimproved the
grammatical apalysis.
. Rule 11.13 NP* -> NUM NC B 32 types (54 tokens)
"je prends deux cuilléres"
"Ginette m'a domné deux gateaux
"Trois heures"
In most cases, the terminal word for ac is "deux",
Rule 11.14 NP* -> DET NC 1264 types (3338 tokens)
"un chapeau"
"la fanfare"
"mon croissant"
"de quelle couleur?™
"regarde ce feu"
Rule 11,15 NP* -> NP" 1064 types (2640 tokens)
" As we shall see, NP" is rewritten as NC, NP, DN PO, PIL, DET PI,
Twenty percent of the utterances recognized by this rule are one- or
two-word utterances.

246 NC . caca, pipi, raquette, bateau.

154 EP NC par terre, du feu, des animaux, a pied, au zoo,
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de coté
137 NP Papa, Maman, Madeleine, Philippe
Rule 11.16 NP%* -> DET AT NC ' 38 types (72 tokens)

"une autre tige"
"un autre train"

In most cases, the terminal word for AL is EQEEE- “Iﬁ.a few cases it is
E@gé: . . o
o "le mime camioﬁ"
Rule 11.17 NP* —> AT DET NC 27 types (38 tokens)

"tous les crayons'
"regarde toutes ces voitures"

"j'al pas mangé tout mon croissant"

Rule 71.178 NP* -> AL DET NC AD 2 types (4 tokens)
Rule 11.17 and 11.18 perform the same analysis, the only difference

being ‘that rule 11.18 recognizes compound forms of the demonstrative

ey

adjective ce....—la:

"e'est quoi toutes ces roues-137"
"tous ces puzzles-13a"

"Rule 11.19 NP* —> AT NC 31 types (37 tokens)

"ea dit pas quelque chose ?"
""qguelque chose qui est un peu noir"
"ils sont de chague couleur"

"a des autres roues"

Rule 11.20 NP* -> DET NUM 9 types (15 tokens)
"les deux"
"une premiére"

"j'en ai un troisiéme"

Rule 11.27 NP* -> DET NP - 28 types (34 tokens)
- "de ta Maman"

"quelle Liliane ?"
"e'est mon Papa"
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Rule 11,22 NP* -> DET ADJP NP 4 types (4 tokens)

"mon gentil Papa" . '
"qu'est-ce qu'il va faire le petit Indien?"

Rule 11.23 NP* -> ADJP NP

"vilaine Madeleine"
"petit Pascal

.Oﬁt ef the 13 types (25 tékens) fecégnized by thiér rule, 7
types (18 tokens) have two distinect trees, rule 11.23 Dbeing cor;écf
bnly when the adjective mbdifies the proper noun. In the other cases,
NP is a vocative: |

"e'est dur Maman'™:
"eTest beau Clara"

Here again, punctuation weuld facilitate'the analysis.
- Rule 11.24. NP#* => DET NC AD . - 50 types (72 tokens) ‘-
This rule is analogous to rule 11.14, the only difference being that ‘it
recognizes compound forms of the demonstrative adjéctive:.
"c'est quoi cette bBte-13?" |
Rule 11,25 WP* ~> DET ADJP NC AD | 5 fypes (6 tokens)
This rule is analogous to fule 11.10, and it recognizes the compound
forms of the demonstrative adiective: |

"e'est quoi ce gros truc-13?"

III.12 Group 12 Noun-Phrase Utterances -

As we have already said, SN*1 -is a non-terminal . symbol which

identifies noun phrases that occur as a complete utterance, without any
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verb. The rules of this group replicate the rules of groups 9 and 10,
but all of them have nct been reproducedfin group 12.
Since most of these rules have already been commented upon when
presenting Groups 9 and 10, we shall give less details,
Rule 12,1 SN%1 -> NP* 99 types (1385 tokens)
Most of the utterances recognized - by “this rule have
two words:
"une moto”
"la musique"
Three types have only c¢ne word:
246 NC  canard, cheval, htlicoptére
137 NP Papa, Maman, Babar, Saint-Cloud
6 PI  rien
The 1ongést utterances have five words; thére_are'only 5 of them:
"et pas deux petits trous”
"et un petit nez noir"
"un grand grand grand plateau"
"et une petite bouche aussi
"non.un gros camion dedans"

Rule 12,2 SN#%1 -> NP* CC NP#® 9 types (17 tokens)

"la pelle et le seau"
"la tortue et le chat"

Rule 2.3 SN*1 -> NP#% EP NP#* 45 types (161 tokens)
"un camion de pompiers'
"un filet & papillons™
"un grain de riz"
"le bateau de papa'

Rule 12.4 SN#1 -> NP* EP EP NP* 5 types (8 tokens)

"ine canne avec des dessins"
"un magasin pour des musiques'
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Similarly to Rule 9.5, Rule 12.4 recognizes utterances in which
there is a repetition of the EP:

~ "et les mains de au le monsieur"
"et les bouteilles de d'eau"

Rule 12.5 SN*i-> NP* CC EP NP% 1 type (2 tokens)

"une timbale et de 1'eau"
“"un bateau et de 1l'eau"

Rule 12.6 §SN*1 -> NP* EP PR 3 types (6 tokens)

"le rocher de qui ?"
"le fauteuil de qui 7"
"une peau de quoi 7"

Rule 12.7 §SN¥1 -> NP* EP PT 6 types (8 tokens)

"une petite cuillére pour moi"
"v0ild un tableau pour toi"

_ Rule 12.8 SN*1 -> PF - _ 5 types {19 tokens)
et moi

"pas moi"
"non toi"

Rule 12.9 SN*1 -> PD o : 7 types (145 tokens)

LA} a'II

"celui-13"
Rule 12.10 SN*1 -> PD EP NP#* 4 types (8 tokens)
This rule was not included in Group 9. It has been introduced to parse
utterances of the following form:
"celle de Gérard"
"celle-13 pour Philippe™

"celui de Papa' -

"eelle-13 dans le tiroir"

Rule 12.17 SN*%1 -> EP NP*% 49 types (521 tokens)
"des animaux"

"de 1l'eau"
"sur les rails"
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~ L7,
"2 la television"
"sans la cuilldre"

Rule 12,12 SN*1 —> EP NP* EP NP#% 18 types (44 tokens)

"des roues pour 1'avion"
"au bord de la table"

"des -livres dans le tiroir"
"de 1'eau sur la table'"

Rule 12,13 SN*1 -> EP NP* CC NP#® . 4 types (6 tokens)

"sur les fusils et les pistolets"
"svec une culotie et un chapeau"

Rule 12,14 SN*1 —> EP NP%* CC EP NP* 3 types (4 tokens)

"des petites voitures et des maisons"
pour Philippe et pour Maman"

. Rule 12,15 SN*1 —-> EP NP* EP EP NP* . 3 types (4 tokens)

"des boutiques avec des jouets"
"du metal avec des moules"

Rule 12,16 SN%7 -> EP EP NP* 8 types (19 tokens)
"avec de ia farine"
ne "
d des gens
"sur des croissants”

Rule 12.17 SN#1 -> EP PT ‘: 2'types'(18 tokens)
"pour moi"

) o
"a mO:L"
"de toi"

Rule 12,18 SN#1 -> EP PR ' 1 type (15 tokens)
"avec quoi?"
"& qui 7"
"dans quoi?" . ;
"de qui " . §
Rule 12.19 SN*{ -> EP PD 1 type (8 tokens)

This rule does not appear 1in Group 10, It parses utterances of the

following form:
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"dans celle-13"
"avec ga." .

"pour celui-13"
"sur celle-13"

IT1T.13 Group 13 Some Pronouns and Common and Proper Nouns

"This group includes the rewrite rules for NP", a non-terminal
symbol which has been introduced in Group 11.

Originally this group c¢ontained personal and demonstrative
pronouns. In an attempt to improve the probabilistic fit, personal and
demonstrative pronouns, which occur more frequently than possessive and
indefinite ' pronouns, have been entered at higher levels, and are
generated through specific rules. In our first attempts they were not.
generatgd by distinct_rules,

. Rule 13n1. NP" -> DN PO 11 types (17 tokens)

DN PO is the terminal symbol for possessive pronouns:

."le mien"
"ecelui~13 c'est le mien"
"je prends le tien"

Rule 13.2 NP" -> PI 231 types (279 tokens)

PI is the terminal symbol for indefinite pronouns.  In 64
percent of the typeé, PI is the subject of the wverb:

"on le pése"
"on le casserait”
"comment on les fabrique les bols?"

When PI is not the subject, the terminal words for it are mainly:

‘plusieurs, riem, tout, tous.

s Fd
"i{] les a enlevés tous"”
11} 1 < £l n
elle n'a dit rien
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- “Rule: 13,3 NP" -> DET PI. 35 types (71 tokens)

This rule is also a rewrite rule for indefinite pronouns: those

which have a compound form.

"c'est le meme"
"fais un autre"

Rule 13.4 NP" —> NP 329 types (839 tokens)

As we already said, NP is the terminal symbol for proper.nouns.

Rule 13.5 NP" -> NC 551 types: (1456 tokens)

NC is the terminal symbel for common nouns.

I1I.14 Group 14 Adjective Phrases

The notation ADJP is introduced for adjective in pre-position.

{(3) AQ is the terminal symbol for qualitative adjectives.
14.1 ADJP —> AQ 299 types‘{545 tokens)

" 'est pas une bonne 1dee
n ot

c'est un gros mouton ga

14,2 ADJP —> ADJP AQ 8 types (9 tokens)

"dernier petit trou"
"ol 11 est le grand mechant loup
In the utterancesrrecognlzed by our grammar there. is only omne case

where there are more than two adjectives in succession:

un grand grand grand plateau"

(3) Pre-position refers to adjectives that precede the noun
modified, such as bon; post—position refers to adjectives that follow

the nown, such as faclle.,  Of course some adjectives may be either,.
with variations of meaning.
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It should be mentioned that this rule recognizes the following
utterance, which is not correctly analyzed:

“ecochon sales mains"

IIT. 15 Group 15 Post-position Adjectives

The rule which generated 2 or more adjectives in post-position,
in the grammar for the noun phrases, has been eliminated, since it was
not needed for Philippe's speech.

15.1 POSTADJIP -> AQ - 83 types (138 tokens)

"ton manteau blanc"

"c¢'est une moto anglais"

"c'est un jeu amusant”

TII.16 Group 16 Determiners

This group permits reﬁriting the non—terminél symbol DET as.any
of the five terminal symbols sfaﬁding for a.grammatical category.
16.1 DET ->. AD 146 types (234 tokens)
AD is the terminal symbol for demonstrative adjectives
16.2 DET -> AT 16 types ( 32 tokens)
AT is the terminal syﬁbbl for interrogative adjectiveé '
16.3 DET -> A0 204 types (335 tokens)
AQ is the términal symbol for bossessive é&jectiﬁes
16.4 DET -> DN 992 types (2418 tokens)
DN is the terminal.symbol for definite articles

: 16;5 DET -> IN . . 425 ty§es (1205_t0kens);:
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IN is the terminal symbol for indefinite articles in the singular form
only. Note that indefinite articles in the plural form are coded EP;
consequently, any comparison between the number of types recognized by

rules 16.4 and 16.5 would be misleading.

ITT. 17 Group 17 Numerical Expressions

NUﬁ is the nen~terminal symbol for numefical expressions.,  AC
is the. tefminal symbol. fdf cardinal adjectives. AN is the terminél
symbol for ordinal adjectives,

Rule 17.1 NUM —> AC 59 types (114 tokens)

Rule 17.2 NUM -> AN 5 types- (5 tokens)

Before, presenting the rewrite rules of the wverb phrase, we
shall note again that the present analysis does not take into account
the mode, the tense or the person.sf the verb, since sgubscripts which
convey this sort of information are disregarded by the grammar. As a
result, our grammar- recognizes sentences in which the verb has a
correct form as well as sentences in which the mode, the tense, or the
person is not appropriétep For example,

" M"elle enléve ses lunettes”

"i1l traire sa vache"
are both recognized.
Qur definition of the grammaticality of a sentence produced by

Philippe is given by reference to the structure of the seﬁtence,‘and
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does 'not ‘depend on the choice of the individual words within the
gsentence or-their appropriateness to convey the intended meaning. Our
grammar . does not .recognize an. utterance if .its elements  are not.
arranged in a certain order, but allows, in certain cases, for elements
of a classical French sentence to be missing.

Cas 7 / ,
For instance, -while la fumée on. s'amuse la fumée is not

recognized, mnoun phrases in which the determiner is missing, or
sentences in which a personal pronoun is missing are,both.recognizédo
"gros coliier" (DET is missing)
"fume 1a maftresse" (PF is missing)
"veux du médicament" (PF is missing)
"Papa parti"  (Auxiliary is missing)

Thus the "constituants obligatoires" of the noun. phrase (SN)
~and of the verb phrase (SV) are minimized beyond what is standard
French, The' basic rewrite rules of SN and SV - can be summarized as
follows:

“SN ->» DET. N

SV => AUX. GV

GV -> V SNP

GV -> COP SN
SA
SNP

where DET is the determiner, N is the noun {common or proper), AUX is
the auxiliary, V is the verb, SNP is the noun-phrase object of the verb
or a prepositional noun phrase, COP is the.éopuia, SN is the nominative
predigate, and SA the adjectival predicate. |

On the basis of this general scheme, we have intfoduced several
groups of rulés which allow the parsing of .different;forms' of.vérb

phrases.
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Originally, following Dubois' suggestion [1]5(p,93), AUX was

rewritten as an auxiliary (8tre and avoir) and as a medal. With the
intended semantic interpretation in mind, AUX has been diviﬁed;into two
categories: AUX 1 which stands for the auxiliary verbs gggg and avoir
(VA), and AUX 2 which stands for modals (VD). J

Contrary to Dubois, AUX is not a '

'constituant obligatoire" of
thé_ verb phrase, since mode, tense and person whiﬁh, ‘for Dubois,
constitute an element of the wverb phrase, are not taken into account.
If we had written AUX as a "constituant obligatoire; of the verb
phrase, we could not have parsed utterances in which thé auxiliary is
missing. |

We have distinguished twe forms of the verbal group: GV and
GV'. While in the rewrite rules of GV the first element on the right-
side of thé arrow is a verb or: the nonfterminal symbol PY - which stands
for'"&", followed by a verb, or the adverb of negation "ne" followed by
a verb, in the rewrite rules of GV', the first element on  the right-

gside is always a personal pronoun - (direct or 'indiredt'object) or a

preposition.

I1I.18 Group 18 Verb Phrase Structures

We shall now present the rules of the;verB'phrase (sV).,

Rule 18.1 SV => GV o 1667 types (3997 tokens)
Three types have only one verb:

109 VT

48 VN
18 VI
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41 types (281 tokens) have only two words:

. phrases

or with

26 PF VN 4 DG VN
21 VT PD 4 KO VN
20 PF VT 4 KO VT
18 VI NP 4 VN DG
16 PL VN 3DV VI
16 VN NP 3 KO VI
14 PD VI 3 PF VC
14 VT PT 3 VI DV
10 .PF VI 3 VN PD
9 VT NC 3 VT PI
8 VN NC 3 NP VI
8 VI DG 2 PD VT
7 PB VN 2 PY VT
7 PI VT 2 VI DG
7 VI DV 2 VI NP
6 DV VN 2 VT X0
6. VN DV 1 .CC VN
6 VN PT 1 DG VI
5 DG VT . 1 NP VN
5 DV VT 1 PF VM
1 VI PR

Rule 18.2 8V —> GV' 296 types ( 584 tokens)

As already mentioned, group GV' gives the rewrite rules of verb
which begin with a personal pronoun. (direct or indirect object)
a preposition

4 types {26 tokens) have only two words:

EP VT '

EP VN

PS5 VN
PS5 VT

Lo~ W

"je le défais"

"g'il te plaft"

"pour lancer la balle"
"en a deux"

"pour accrocher au vélo"

Rule 18.3 SV -> AUX1 GV 263 types (476 tokens) .
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This is the basic rule for rewriting compound forms of the
verbs:

"il a perdu sa queue"
"il est sorti de 1'eau'

Rule 18.4 SV -> AUX1 DV GV 6 types (10 tokens)-

This rule allows the dinsertion of an adverb between the-
auxillary and the verb:

"i'ai presque fini"

"non j'ai trop mangé"

"i1 a_déja fondu le gres morceau de sucre"
It gives an incorrect analysis of the following ufterance:

"devine qu'est-ce y a dedans devine"
which is coded VT PR,DV,CS-LC'PYlVT,VA v VT én&.fecognized as VI PR LC
PY VA DV VT.

Rple 18.5 SV =-> AUX1 DG GV 22 types (33 tokens)

DG is £he terminal symbol fbr adverbs'ﬁf.negafiohor This rule
recognizes compound forms of the verbd in:the_ negative form wﬂen tﬁe
negation is_incomplete, i.e., the first element of the negation "ne" is
omitted, aé usual in spoken French: |

""j*ai pas vu"

"j'étais pas couché"

Rule i8.6 SV -> AUX2 GV' 90 types (167 tokens)

AUX2 is the non-terminal symbol for the modals, those verbs
which express the idea of permission, -willingness, possibility,
impossibility:

"je vais te renvoyer de 1'eau"
- "1l faut le tourner"

"je vais la mettre 13 la remorque"
5 rd
"je veux l'&couter encore un. peu"
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Rule 18.7 SV -> AUX2 DG.GV! 23 types'(33 tokens)

This rule introduces the negation which applies to the modal:
"je veux pas la voir Madeleine"
il faut pas 1'allumer" '
"on peut pas le voir"
- "je veux pas te le dire"

Rule 18.8 8V -> AUX2 GV 253 types (383 tokens)

"faut racheter des giteaux"
"va monter sur le trottoir"

Rule 18.9 SV —-> AUX2 DV-GV 6 types (6 tokens)

An adverb which modifies the modal can be introduced by this

rule:

"on peut aussi nager dans l'eau"
"je vais bientot aller chez Mamie"

Rule 18.10 SV -> AUX2 DG GV 33 types (43 tokens)

This rule recognizes sentences in which the negation applies to
‘the modal:
"veux pas manger"
"il veut pas pasger"
"tu peux pas rentrer"
"je veux pas voir Ginette"
Rule 18.11 SV -> PS AUXT GV 91 types (118 tokens)
This rule parses utterances in which a .personal promoun that is
the object of the compound verb appears before.the verb:
"tu les as emportés les croissants"
"i1 les a enlevés tous"
"je 1'ai .cachfe ma t8te"

"je 1'ai attrapl"

Rule. 18,12 SV -> PS AUX1 DG GV 10 types (16 tokens)
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This rule recognizes the same sorts of  utterances as Rule
18.11, but the sentence is in the négative form:
| ;."non.je»l'ai pas vue"
"on 1l'a pas attrapé"
"je les ai pasncomptés"
Rule 18.13 SV -> PS AUXZ GV 6 types (6 tokens)
This rule recognizes utterances in which the . personal pronoun
is the dineét cbject of the verb which follows the modal: |
"tu prends du chocolat avec le pain et tu le laissés couief"‘
"je veux que tu le fasses marcher un coup"
This rule recogﬁizes.a senﬁence which should not'have been parsed:
"tu me viens voir comment je fais un petit bateau"
Rule 18.14 SV -> PS PS AUX1 GV. 4 types (S\tokens)L

This rule recognizes sentences. in which the first personal

pronoun is the indirect 6bject and the second one the direct object of

the verb:
"e'est Ginette qui te l'a donné"
"on me 1‘a_nettcyéﬁ
Rule 18.15 SV —-> PY AUX1 GV 10 types (13 tokens)

This rule recognizes sentences in which "y" precedes the verb

in the compound form:
"13 v a écrit soledil"
"3 v a marque tissus"

"on y est allés un jour"
"qu'est-ce qu'y a éerit?"
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- III.19° Group 12' Auxiliaries =

Rule 19.1 AUX1 -> VA 395 types (660 tokéﬁs)
VA is the terminal symbol for EEEE and EEQEE when they are used
as auxiliaries. |
Rule 19 2 AUX1 —> VA VD 11 typés (15 tokens)r-
This rule recognizes sentences in‘ Wﬁich the modal has a
compqqnd form; | | | | |
B | ﬁais gi tu as fait chauffer"

"¢'est qui a fait tomber ces cigarettes ?"
"a pu sortir"

I1I.20 Group 20 Modals-
" Rule 20.1 AUX2 -> VD : 392 types (616 tokens)

VD is the terminal symbol for the modals:
ga va parler
Je veux me frotter les dents"
"je veux voilr les photos”
Rule 20.2 AUX2 -> VD VD 10 types (12 tokens)
‘This rule :recognizes sentences in which there are two modals in.
succession, which express the notion of future:
"je vails aller galoper"
"on va aller la voir"
"je vals faire tomber ton briquet'
"je veux aller jouer"
Rule 20.3 AUX2 -> VD PS VD 7 types ( 8 tokens).

In all the utterances parsed, the terminal word for the second

VD is faire:
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"faut me faire manger” 5
n 2 a - Y Al ?"
pourquoi ils vont les faire arreter ?
"il va se faire &craser"

o ~ . .
"on va les faire bruler avec du feu" .

III.21 Group 21 Verbal Grbupé

As already mentioned, GV is the non-terminal symbol ‘for verbal
group,‘ In éd&ition,:-COP (copﬁié) and .V (ﬁerb) 'afe  esséﬁfial non-
terminal symbalsléof-fﬁé verbal gréuﬁu

COP is rewritten as VC. We followed Duboié’ éugge§tion [1] (p.

79) to-code as  VC only the three following wverbs: _ﬁtre,_devenir,

rester; the other verbs of state (paraftre, sembler) that traditional

grammars classify within the same  category as_:gggg._are coded VI
(intransitive verbs). . Etre is also coded VA,.in; order- to  take into
account its rcle as an auxdiliary. Devenir and rester are multiply
:coded.ﬁI‘éé ﬁell as GCB | | |

COP can be followed by an adjectival phrasér(SAﬁ, or a ﬁoun
phrase (SN*) or a prepositional noun phrases(SN**), dr an adverb (DV),
or an adverbiai lecution (LC). |

Rule.21;1 GV -> COP 23 types {76 tokens)
We have introduced this rule in order to recognize sentences in the
interrogative form which begin with an adverb of interrogatiom:

"ou il est?"  DV.PF VC

Such sentences are parsed. by using the following rules:

S
1.3 => 83
4.3 -> DV §°
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5.2 —> DV SNS SV
7.2 -> DV PF SV
18.1 -> DV PF GV
21.1 -> DV PF COP
24,1 => DV PF VC

The ether types of questions recognized by rule 21.1 are:

"comment il est?"
~
"mais o il est?"

This rule alsc recognizes sentences in which the prepositional
noun .phrase or the nominative predicate are before the verb:

"en Angleterre elle est"
"losange c'est" (for "c'est un losange'’)

"Afwrong analysis is obtained for the following utterance:
"fou il est" (for "il est fou")
where "fou" is 'analyzed as NC instead of AQ.

Rule 21,2 GV => COP LC ' ~ - 5 types (8 tokens)

This rule recognizes sentences in which an adverbial locution
follows the verb Stre:

il est lﬁ—bas"

"ah c'était 13-dedans"

"qu'est-ce c'est li-dedans?”
Rule 21.3 GV -> COP SA 45 types (193 tokens)
Adjective-predicates are parsed by this rule:

"e'est chaud"

"e'est dur"

"e'est trds drBle"
Rule 21.4 GV -> COP SN 250 types (666 tokens)
Two types 6f noun phrases are parsed by this rule:

- Nominative predicate:

"c'est papa"”
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"c'est une .dame'
"e'est des roues"

— Prepositional noun phrases:

"ils sont dans la maison"

A »
"e'est 3 moi"

"13 c'est chez Mamie"
Rale 21.5 GV -> COP SA SN 34 types (66 tokens)
Ta sentences parsed By‘this fule, the noun phrase'SN eﬁphasizes
the pronominal subject of COP:

"il est beau cet hélicoptére" _
"ii est gros ce bol"

This rule parses also sentences in which the pronoun subject. has been
omitted:

"est gourmand ce Papa"
"est difficile.ga"

Rule 21.6 GV —> COP SA DV 3 types (3 tokens)

This rule recognizes the three following utterances:

"e'est joli aussi"

"e'est trop chaud encore"
"elle est toute dure maintenant"
Rule 21.7 GV -> COP SN DV 23 types (29 tokens)-
This rule is amalogous to rule 21.4, the only difference being
the adverb at the end of the seuntence:
"ec'est chesz qui‘lé?" 
"qui c'est ce béb& 137"
"que c'est ¢a dedans?"

"elle est dans ma chambre 13"

Rule 21.8 GV ~> COP DV SN 27 types (43 tokens) =
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This rule recognizes sentences in which an.adverb separates the
copula. and the nominative predicate:
"il est 13 le moteur"
"il est dedans le conduiteur"
"e'est 13 le ciel"
"il €tait 13 sur le papier"

Rule 21.9 GV -> COP DG SA 16 types (47 tokens)

This rule generates negative sentences with an adjective

predicate:
"e'est pas vrai”
"c'est pas possible"
"c'est pas trés bien"
"parce qu'elle est pas belle"
Rule 21.10 GV -> COP DG SN 34 types (48 tokens)

This rule generates negative sentences with a nominative
predicate or a prepositional noun phrase:

LA
"nmon c'est pas la meme"

«nd
"c'est pas une bonne idée"

"c'est pas 3 Mamie"
"e'est pas chez Mamie'
Rule 21.11 GV -> COP dv 22 types (52 tokens)
This rule - recognizes sentences in which the verb etre is

followed by an adverb:

"ie suis 13" .
"le ciel c'est 13"

In a few utterances, the verb 1s rester:

"Maman reste 13"

"non je veux rester ici"
Rester is coded VC,VI. The grammar recognized both VO DV and
VI DV; probabilistic disambiguation eliminates VI DV,

Rule 21.12 GV -> COP DG DV 5 types (8 tokens)
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This.rule,_isranalogous to rule 21,11, but it introduces the
negative particle DG, as in:.

"i{1 est pas 13"
"Misette est pas 13"

Rule 21.13 GV -> COP GV' 22 types (28 tokens)

This rule recognizes seéntences in which the  verb etre is
followed by pour:
e est pour faire quoi ces boutons 9"_
"ga c'est pour monter" =

.. "c'est pour 1'allumer"
"elest pour l'arr€rer le gros ‘bouton”

This rule analyzes incorrectly the two following sentences.
Their meaning is perfectly Eleér, bﬁt.tﬁéy‘are not well comstructed:
R  4"ils éont eni’a encore IE"I(Philipﬁe'éfuttéfe&)
"qui c'est en veut du crclssant?" . )
Rule 21.14 GV -> COP DG SA SN . 17 types (23 tokens)
This rule is analogous to fﬁlngﬁ;S;‘ﬁut'itl gnalyzes sentences

in. the negative form:

| 'eile}eSE ‘pas gentille Madeleine"
non c! est pas bon 1es gouttes dans le nez"
"c'est pas joli son . vEBtement"
Rule 21,15 GV ->LcQP SN SNS . 94 types (132 tokens)

This rule recognizes five sgorts of sentences:

a) sentences in which the nominative predicate is followed by

"elest un manege

Cnetest le pont §a

"elest 1e nom de quoi 2&”"
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b) sentences in which the nominative predicate is a pronoun,
the noun-phrase which follows it being in apposition’'to the meutral
subject ¢':

"c'est ga ton sac”

o ‘est celui-13 le bras gaﬁche"
c) sentences in which the first noun phrase is prepositional,
and the second noun phrase is In apposition to the subject:

"il est au cabinet Marc"
"elle est sur le camion la brosse

d) sentences iq.which thé_éécpnd noun phtase.ﬁodifies the first
rnqunxphrase and,in.this case the grammatical analysis,in incorrect:
_"c'est‘unxcam%on bétonneuse"
e)innally, this rule.recqgnizes.also thex_féllowing utterances
and the grammatical analysis is inéorrect;

Metest papa maman'

"e'est GErard Martine"

"o'est Babar Babar"

Rule 21.16 GV -> COP DV SN DV 3 types (5 tokens)

The féildWing forms of sentences are recognized:

"la c'est encore chez Mamie l\"

"ca c'est encore une fenftre 13 "

Rule 21.17 GV -> COP DG SN GV' 2 types (3 tokens)
" The group GV' is the complement of the noun phrase:
"c¢'est pas des papiers pour jouer"

An idiomatic form is also recognized by this rule:

c'est pas la peine de (it is not worthwhile):

"c'est pas la peine de le défaire"
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Rule 21.18 GV -> COP DV' AQ ‘ 3 types (4 tokens)

This

-rule - parses sentences in which the adjective_.phrase is

modified by the expression "un peu" which is classified as an adverb:

"quelque chcse qui est un peu noir".
"et j'ai &te un petit peu malade"
"voild les gens ils sont un peu idiots"

Rule 21,19 GV.—> COP DG DV SN. . . 8 types (9 tokens)

The fellowing forms of sentences are recognized:

"elle est pas 13 la machine"

- ..."non elle est pas toujours malade"

Rule 21.20 GV ~> CGP SN GV' 21 types (21 tokens)

In this rule GV' is the complement of the noun phrase:

This

doing, he is

Rule

Here

Rulé

Rule

This

"c'est un petit savon pour laver les dents"
"clest un plateau pour mettre les dés"

rule also parses the expression gg_:tréiﬁ de faire (I am
doing):
"fe suis en train de manger uné pomméﬁ
. "qu'est que .tu es en train de faire Marc?f
21.21 GV —> CbP DM v' o 2 types (4 takené)
the adverb modifies the vefb'V:

"i] est tout défait"

21;22 GV -> COP DM V SN 2 types (2 tokens)

"magintenant il est tout froissé mon moteur™
"il est tout défait le truc"

21.23 GV -> PY COP 4 types (16 tokens)
rule recognizes sen;ences.iniwhich z;pre¢edes etre:
"ea v est"”

"la valise elle y est”
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"les cadeaux y sont"

"Rule 21.24 GV —> V 283 types (751 tokens) -

This rule recognizes verb. phrases formed with' transitive verbs
(VT), and verbs which can be transitive or intransitive (VN) when there.
is no direct object or prepositional noun phrase.

‘There are 109 transitive verbs (VT) that occur alone:

"manger"
"regarder"

and 48 transitive/intransitive verbs (VN) which occur alone:

. "teﬁir"
"ecassger"

This rule_ recognizes also Sentences in which_ fhe verb has a

compound form: . | 3
"il est cass@"

as well as”sentences which includé a modal:
"te vais_voir"

Finally, this rule recognizes sentences in which the direct
object of a compound verb is a personal pronoun;

"i1 leé a enlevés" |

Rule 21,25 GV ~> V SNP 671 types (1466 tokens)

As we already mentioned, SNP is a non—terﬁinal gymbol which
allows the parsing of noun phrases which are direct objects of verbs,
or prepositional noun phrases: |

"mange le yaourt"
"fermer les yeux"

"""l dirige les voitures".
"mettre dans le tracteur"
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In a few cases, however, Rule 271.25 recqgnizes sentences in which the
noun phrase which foliows the verb is not thefoﬁject,ubut the subject
of the verb:
"fume la maltresse"
Finally, the sentence may be ambiguous:
| "tourne 1la clef"
ﬁhicﬁ;”for Philiﬁpe; may_meén "turn the key" or "the key turns". The
éaméﬁaﬁtéranée, produced by an adult would not be ambiguous, and would
be interpreted as an imperative.
Rule 21.26 GV ~> ¥ éNP DV 99 types (136 tokens)
This rule fecogﬁizes sentences which have the same structure as
those recognized by rule 21025,_bu;_which_end with an adverb:
"avait du feu dehors"
"a des gens aussi"
"j'enldve le carrelage aussi"
"je mets les allumettes dedans"
Ruie 21.27 GV -> V DV 48 ;ypes.(QT tokens)

"qu'est-ce y a dedang?"

"quiest-ce ¥ a encore?"
"l'eau sort 1a" .
Rule 21.28 GV -> V DV SNB- 47 types (63 tokens)

"on fait comme ga"

"il a seulement wn camion"
"je veux emcore du chocclat”
Rule 21429 GV -» ¥ DG SNP 62 types (101 tokens)
This rule recogﬁizes sentences in the nggative form. It should
be noticed that the negation is incomplete, as is usual in spoken

French, the word "ne" being omitted:

"il 2 pas de queue'’
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"non je 1l'ai pas wvue"
" . ConI 1
non c'est.pas la meme

This rule recognizes also sentences in the negative inter:qga;ive:
"¢a dit pas quelque cbose?f,‘
Rule 21.30 GV -> V DG SNP SN**_
We do not present the types and_tokgns_ parsed by this rule,
since a;l_ of them_have _tworderivations. This rule allows Va‘copregt
analysis of utterances in which the prepositional noun phrase is

related to the verb, while rule 21.29 parses correctly noun phrases

which are the complement of one other noun phrase. .
While rule 21.29 analyzes correctly the following forms:

"on voit pas le nez du monsieur"
"parce qu'il a pas la forme des ‘autres poissons”

rule 21.30 recognizes correctly such sentences as:

"non j'ai pas de zoutils 3 1'école"
"non a pas des animaux sur le mandge"

Rule 21.31 GV -> NE V DG SNP = 1 type (1 token)
This rule recognizes sentenées'in' the negative form, when the :‘
whole negative formula ne.,.pas is used:
"ilé:n'ont pas de siége"
Rule 21.32 GV —> V ILC 4 types (9_token$)
This rule recognizes sentences in which a verb is followed by a
locution, Wﬁatever its natﬁreﬁ

"je fais semblant"
Mqu'est-ce y a 13-bas?"

Rule 21.33 GV -> V DG IV 11 types_(36 tokens)

"je sais pas pourquoi'’ o
"je sais pas trop" - o
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"non je mange pas vite"
Rule 21,34 GV -> V SNP SNS
- We do not present the number of . types and: tokens analyzed by
“this rule, since most of them have two derivations. The.aim of this
rule is to analyze sentences in which the subject is repeated at.the
end of the sentence:
"fait du bruilt la voirure"

Rule 21.35 GV —>» v SNP SN#*#*

Weralso do not present the numbgr of typés récognized by this
rule, since each type has two derivations., _fﬁis ?uie parses utterances
containing a direet object foilowed by.an indirect.objet, such as:
R ="meftré du feu éur la cigafetté” |

"mets des valises dans le car"
and recognizes also sentences of :the folioﬁing. form, where the
prepogition "de" indicates the possessive case:

"mettre les. lunettes de Madeleine"

These types are correctly parsed by rule 21.25;.as‘wé. explained when
presenting rule 9.3.

Rule 21.36 GV -> V DG 35 types (178 tokens)

This rule analyzes wverb phrases in the negative form:

"ca roule pas"
"non il fume pas'

Rule 21.37 GV -> V PT 9 types (29 tokens)
This rule parses two forms of utterances:

a) imperative form:
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"montre-moi™
"cgche—le"
"leve—toi"
b) it :gives an dncorrect analysis of sentences in which the
‘personal pronoun that is -at the end of the sentences repeats the

subject of -the verb:

"{e veux pas bolre moi"
"veux tourner moi™

Rule 21.38 GV -> VPT V 1 type (3 tokens)
This rule has been introduced to parse the féllowing form:
"1aisse—moi faire“
| Rule 21.39 GV -> V PT SNP 12 types t17rtokens)
'fhis ruie analyzes utterances In which the‘ impérative is
followed by a direct‘objecé, ;r a prepositional néun phrase: .

"donne-moi la voiture"
Mremets—la sur le camion"

Rule 21.40 GV -> V PT PT 2 types (3 tokens)
This rule recognizes sentences in. which the  second personal
pronocun is the indirect object of the wverb:

Mo e .
"daefais-le moi"
"montre-la moi"

Rule 21.41 GV -> V PT DV 1 type (4 tokens)
This rule is introduced to parse the imperative form of the
verb s'en aller:
"va-t'en"
Rule 21;42_ CV - ﬁ PT DV SNP 1 type (19 tokeﬁs)
As rule.2fn41, this rule is "ad hoc" and parses sentences of .

the following form:
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"va-t'en la fumée"
Rule 21.43 GV -> V DV’ -3 types.(B’tokens)
This rule analyzes sentences in which:the expression un- peu or
un petit peu plays the role of an adverb:

"non—je-véu§ pas manger un peu"
"j'ai pleuré un petit peu”

"j'ai renversé umn petit peu"

.:?ulg 21044; GV -> V DV DV’ f tyﬁe (2.tokens)
| ﬁje veux écouter encore.ﬁﬁ peu".. -
Rule 21.45 GV ~> V DV' SN 8 typeé (it tqkens)
The rulg recognizes three sorté.of.éenténcess
a5 seﬁteﬁces-in which the expression.ég;ggg_o: Eg_ggﬁig peu is
followed by a noun phrase: o :

"moi veux un petit peu de lumidre"
"elle fait un petit peu de bruit'

b) sentences in which the final noun phrase repeats the
subject:
"elles roulent un petit peﬁ les voitures"
c) sentenceslin whiéh tﬁe final noun-phrase is prepositional:
"je pleure un peu 3 l'ééoie" | o
Rule 21.46 GV —> V DV DV’ SN 1 type (1 token)
"{e veux boire encore un peu d'eau"
" Rule 21.47 GV -~> VDM DV 2 types (2 tokens)
In the sentences parsed by this rule, the first adverb modifies
the second one:

- o - . P
"et puis ga ¢a roule trés ‘loin" .
"1l va rouler trés vite"
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Rule 21.48 GV -> V DM AQ 15 . types (20 tokens)
"je mange tout seul"
"ah elle roule tout seul"
"mon moteur il-a saut® tout seul"

Rule 21.49 GV -> V NUM : ﬂ 4 types (4 tokens),

"le premler wagon rouge ga fait trois"

"$'en al pris deux"

Rule 21.50 GV -> V DET AQ 6 types (8 tokens)
This ruieAﬁarsesréénﬁénces in whiehufhe éubstantive diiect
object of the verb is omitted:
. "sag fait ﬁn gros"
Rule 21.51 GV => V EP AQ 5 types (7 tokens).

"le crayon qui dessine du marron"
"j'ai du vert" :
J

"regarde qu'est-ce je vaiS'fairé;de beau"
Rule 21.52 GV => V SNP PR S' |
This rule’ has been introduced to parse sentences in which a
verb in the imperative form is feollowed by a sentence, as in:

Mregarde ce que je vais cacher"
"regarde ce que j'al fait Madeleine"

This same rule parses utterances of the following form:

"non a le gentil loup qui va le défendre"
- "et ‘puis a des bateaux qui a des roues"

in which the first verb a is. said - for the whole .expression il y a.
Other forms of sentences analyzed by this rule have two derivations and
‘are -correctly analyzed by rule 5,5 (S8' -> SNS SV PR.SV),

Rule 21.53 GV —> V°' 67 types (157 tokens)

. As we already mentioned, V' is .a non-terminal symbol for
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] f intransitive and impersonal verbs., We found it useful to have the same
non-terminal for these verbs that cannot have a direct object.
"est tomb&"
Rule 21.54 GV -> V' SNS '42 types-(67 tokens)
This rule p;rsés the sentences in which the intraﬁsitive verb
is followed by a noun. phrase Which is.its subjéct;

"partie la roue"
Vest tomb& moi

or in which the subject is repeated:
"ol elle va Maman?"
Rule 21.55 GV -> V' DV. - = 19 types (22 tokens)
"1l pleut dehors"
"Michel dormir 13"
M1 va 13" '
Rule 21.56 GV -> V' SN#* 64 types (105'tokens)
This rule recognizes sentences in which the intransitive verb
is followed by a prepositioenal noun:phrase:
Yon va sur la chaise”
"il va dans 1l'eau”
"i1 est tomb& dans le chocolat"
Rule 21.57 GV -> V' DG .17 types (22 tokens)
This rule recognizes intransitive and impersonal verbs in the

negative form:-

"c'est quoi qui marche pas?"

"jtarrive pas"

"il pleut pas"

Rule 21.58 GV -> V' DG SNS 8 types (11 tokens)
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This rule parses sentences in the negative form where the noun
phrase 1s a repetition of the subject:

"elle vient pas Ginette"

"j'arrive pas moi"

Rule 21.59 GV -> V! DV' 3 types (3 tokens)
"faut galoper un petit peu”

"radotes un peu' TR
"je veux que tu restes un peu"

Rﬁle 21,60 GV . -> V' DV' DV 1.type {1 token)
"non non je veux gue tu restes un. peu encore"
Rule 21.61 GV —> V' DV DV" 2 types (4 tokens).
:"moi je tousse encore un peu'
Rule 21.62 GV -> V' DM AQ 4 types (5 tokens)

"et le livre qui tombe tout seul”
"non elle est partie toute seule"

Rule 21.63 GV -> PY V 5 types (7 tokens)
This rule, as well as the following ones, recognizes sentences
that contain the word y, which can be an adverb or a pronoun, or enter

in the expression il y a.

"qu'est—ce qu'y a?"
"faut. pas v toucher”

Rule 21.64 GV -> PY V SNP - 31 types (55 tokens)
In the sentences parsed by this rule, the word y is part-of
the expression il y a:

"y a du vent"
"y a une hé€lice"

Rule 21.65 GV ->-PY V.DV. -~ 2 types (5 tokens)

"y a dedans"
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Rule

Rule

Rule

Rule

Rule

Rule

Rule 2

Rule

21.66 GV ~> PY V IC- - .2 types {5 tokens)

v a ia-haut"
21,67 GV —> PY V SNP PR SV . 11 :types (11 tokens)

"y:a le chat qui attend" -
"y a des trucs qui vont dans tous les sens'
y 2 un’ monsieur qui chante 13"

n
21.68 GV -> PY V DG 1 type (1 token)
"non y a pas"

27.69 GV ->PY V DG SNP 6 types (7 fbkens)

parce gu® y ‘aura. pas la lumlere
y a pas le feu"

21,70 GV -> PY V DV SNP 3 types (9 tokens)

"v a aussi des.livres
"y a dedans dans la vitre"

21,71 GV => PY V- SNP DV .-~ . 10 types (18 tokens)

"y avait des belles autos aussi"

"y a sa moto "
21,72 GV => PY PS V DV 3 types (8 tokens)

y en a encore"
"non y en a beaucoup

21.73 6V => BY PD V DV SNP 2 types (3 tokens)

My en a beaugoup.de balloﬁé" _
21,?4 Gﬁ ;> PY PS v bG o 1 typé.(1:tokén)
| Y en a Pas . _ o o
.75 GV —> PY S V DG SNP 1 type (1 token)
"v en a pas d'eau”
21,76 GV -> V PR LC PF SV - 'Td.ﬁypés (18 tokens)

"regarde qu'est-ce je faisg"
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Rule 21.77 GV -> V PR LG PR PF SV 2 types (3 tokens)
Rules 21.76 and 21.77 analyze the same sort of sentences.
“"'regarde qu'est-ce qu'il fait 1&"

Rule 21.78 GV -> V PR LC PR PD SV 3 types (5 tokens)

"je veux voir qu'est-ce que c'est %a"

This rule also recognizes the following two sentences which are
not correctly analyzed:

"tiens, qu'est-ce que c'est ga?”
. N\
"tiens, qu'est-ce que c'est ce truc-14?"

Rule 21.79 GV -> V PR LC PY SV 2 types {3 tokens)
"devine qu'est-ce y a dedans" |
Rule 21.80 GV -> V PR LC PRPY SV~ 1 type (3 tokens)

"devine qu'est-ce qu'y a dedans"

ITT.22 Group 22 Verb Phrases with Prepogitions or Personal

Pronouns

As already mentioned, GV' generates verb phrases that begin.
~with a preposition or a petrsonal pronoun. |

Rule 22.1 GV! —>PS V 86 tipes (244 tokens)

This rule recognizes verbs that have a pefsoﬁal proﬁoun. as a
direct or indirect object, as well as verbs that are in the pronominal
form: |

"g'41l te plaft"
- "je 1'envoie"
"je vais le dire"

"je me tortille”
"il se salit"
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" Rule 22,2 GV' -> PS V:SNP 142 types (199 tokens)
This rule recognizes four forms of sentences:
‘a)} sentences in which the personal pronoun 1s the direct object
of the verb, and SNP is a prepositional noun phrase:
‘"je le mets dans la.voiture'.
b) sentences in - which the personal pronoun 1is the indirect
object of. the verb, and SNP the direct object:
"je te fauche la cuillére”
¢) sentences in which the,ﬁerb is in-the proneminal form and
SNP repeaté the.subjectf | |
"il se cache le éamion"
d) senfénéés in which the persomnal proﬁoun is ;he difect object
of the verb and SNP repeats the object: | |
"je le mets le disque"
Rule 22.3 GV' -> PS V DG 18 types (34 tokens)
Thisr rule performs the same aﬁalysis as rule 22,1 for
sentences in tﬁé.ﬁégative form: | |
"i'en veux pas"
"non il en manque pas'
"on les reconnaTt pas”
Rule 22.4 GV' -> PS. V DV : 28 types (64 tokens)
This rule genérétés. the same fofms“ cf.senténces as 22,1 when
the ending is an adverb: |
- - il sé ﬁetlla"

"tu m'attends ici”
"]'%chelle se tord encore"
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In' a few cases, this rule gives an incorrect analysis of
sentences that contain the verbal element me fait mal. which is
analyzed, after the disambiguation process as PS VI DV, instead of PS
VT NC.

Rule 22,5 GV' -> PS V DG SNP 16 types (18 tokens)

- This rule generates two types of sentences:
a)sentences in which SNP is a repetition of the object:

"nmon j'en veux pas du chapeau"
"ie le veux plus ce . bol”

b) sentences in which SNP ié a prepositional noun phrase:
"oui on la met pas dans ce garage"
Rule 22.6 GV' -> PS5 V IN 3 types (5.tokens)

"j'en ai uhe"
"je vais en chercher une"

Rule 22.7 GV' -> PS V AC 5 types (13 tokens)

lfen_ a del]x'l
"non j'en ai trois"

Rule 22.8 GV' ~> PS V IN AQ 1 types (2 tokens)

"en avait un vert"

.

Rule 22.9 GV' -> PS V DV SNP 23 types (34 tokens)
- "en a beaucoup de petits lions"
"je vais la mettre 1& la remorque”
"et ca s'appelle aussi des sous™
"on le met comme ¢a"
In a few cases, this rule analyzes incorrectly sentences,ﬁhich

contain. the word plus:

"en a plus d'ecole"
"en a plus de roses'

87




where the plus is recognized as DV and DG, but is analyzed as DV after
the disambiguation process.
Rule 22,10 GV' -> PD V DV' SNP 1 type. {1 token)
"tu me donnes un peu d'eau”
Rule 22.11 GV' -> PS V DV DV' 4 types (6 tokens)

"j'en veux encore un peu"

"je veux 1'écouter encore un peu"
Rule 22.12 @GV' —> PS PS V 9 types (14 tokens)

"je vais te le montrer”
"il faut pas m'en parler™

Rule 22.13 GV' ~> PS PS V DG 4 types (6 tokens)

"m'en souviens pas”
"je t'en fais pas”

In one case it recognizes an utterance where Philippe.stuttered:
"non le 1'accroche pas"
Rule 22,14 GV' -> NE PS V DG 2 types (3 tokens)

"ne me demande pas"
"ne 1l'ouvre pas"

Rule 22.15 GV' ~> PS5 DV V' 12 types (21 tokens)
This rule parses the verb s'en aller which is coded
PS,CS PS,DV,EP VI:
"il s'en va"
"non pas t'en aller"
"la petite fille elle s'en va"
Rule 22.16 GV' -> EP V 23 types (44 tokens)
"s boire"
"pour conduire"
"sans savoir"

"des boutons pour conduire"

In a few cases, this rule recognizes compound words:
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This . rule recognizes sentences that begin with the. conjunction
of subordination pour que. The probabilistic disambiguation selects.
the form EP PR in preference  to EP CS, and consequently this: rule has
not been used.

Rule 22.25 GV' ~> EP CS SNS V' 0 type

For the same reason as iIn the case of rule 22,24, this rule has

not.been'used.

I1T1.23 Group 23 Intransitive and Impersonal Verbs

Rule 23,1 V' -> VI 236 types (415 tokens)
VI is the terminal symbol.for intransitive verbs.
Rule 23.2 V' -> VM . . 3 types (3 tokens).

VM is the terminal symbol for impersonal wverbs.

IIT.24 Group .24 Copula

Rule 24.1 COP -> VC 661 types (1471 tokens)

As already mentioned, VC is the terminal symbol for Btre,

devenir and rester.

I17.25 Group 25 Transitive and Pronominal Verbs

V is  rewritten .as VT (transitive), VN . (transitive or
intransitive), VR (pronominal)-
Rule 25.1 V -> VT 1391 types (2954 tokens)

Rule 25.2 V ->VR . .. - 16 types. (43 tokens)
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. Only:the verbs which'do not exist under.another form:. have been
.coded VR,

"~ Rule 25,3 V -> VN © 591 types (1142 tokens) -

IIT.26 Group 26 Predicate Adjectives

This group presents the production rules of adjective phrases
which are predicate adjectives,
Rule 26.7 SA -> SA' 104 (389)

"e'est mauvais”

"il est pas beau”

Rule 26.2 SA ~> DM BA' 25 (58)

This rule recognizes“predicate_adjectives which are modified by
an adverb:

"trop petit”
"e'est trés drole"

I1T.27 Group 27 Adjectives

SA' is rewritten as an adjective without determiner. There are

two "ad hoc" rules: 27.2 and 27.3: AQ EP NC, AQ EP AQ NC: plein de...,

plein de petitsfeou _ .
Rule 2701:SA' -> AQ - ~126 typeé (439 tokeﬁs)
' Rule 27.2 SA' ~> AQ EP NC- 3 types (7 tokens)
"plein de cheminées"
Rule 27.3 SA' ->"AQ EP AQ NC 1 type (2 tokens)

plein de petits bateaux"
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TII.28 Group 28 Questions ..

This group of rules parses sentences in the interrogative form.

It generates incomplete questions. TFor example, the grammar will

recognize aslwéll qu'est-ce que? as.que ce c'est? or qu'eét;ce?. As
mentioned already, not all the questions are generated by this group of
.rules; in particular questions which begin with an interrogative -adverb
are analyzed in the'samé way as Sentenceé.in £he declarative form.
" Rule 28,17  Q ->PR © 1 type (73 tokens)
PR 1is the terminal symbol for interrogative pronouns:.
"quoi?"
"qui?"
"lequel?" o o N
ﬁule 28,2 Q —> DET PR _l2 typés (4 tokeﬁs) |

"le quoi?"
mon quoi?"

Rule 28.3 Q ->.PR DV 1 type (2 tokens)

B 1U'qi.l:"L.em:o:i:“e":‘" B

Rule 28.4 Q -> CC PR DV 1 typg;fé tokens)i
"et qui encore?" |

Rule 28.5 Q ->Ph VC PR 1 type (13 tokens)
"elest quoi?"

Rule 28.6 . Q -> DV PD VC-PR- 1 type (1 token)
"13 c'est quoi?"”

~ Rule 28.7 Q -> CC PD PD VC PR 1 type (2 tokens)

"et ¢a c'eét quoi?"
Rule 28.8 Q -> PR LC PR PF SV 25 types (35 tokens)
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This rule recognizes interrogations begimming with

qu'est-ce. que:

Rule 28.9

- This rule .generates :interrogations in which qu'est-ce is used

Anstead

instead

" Rule 28.15

qu 'est—ce Que tu fais?"
qu 'est-ce qu il falt 137

| Q -> PR LC PF SV 18 types (40 tokens)

of: qu est-ce que'

Rule :28.10

qu 'est~ce tu fals?"
"qu'est-ce tu vas m'acheter?"

- @ => PR LC PD SV 6 types (26 tokens)

This.rule generates the same form of questions as rule 28,9:

Rule 28.11

Rule 28.12

This rule generates interrogatives where qu'est-ce y

qu 'est-ce c'est gal?" L
"qu'est-ce c'est dedans”"-'

Q -> PD PR LG PD SV 2 types (5 tokens)

celul 1d qu'est- ce ¢ est?"

Q -> PR 1C PY SV 10 types (21 tokens)

of qu'est—ce qu'il y a:

Rule 28.13

Rule 28.14.

"qu'est-ce y a encore?"
"qu'est-ce y a de beau Clara?”

Q.->.CC PD PR LC PD SV 1 type (5 tokens)

"et ¢a qu'est-ce c'est?"

~~Q -> PR LC PR SV 13 types (17 tokens)

"qu'est-ce qui se passe?’
"qu'est-ce qui fait ga?"

Q -> PR PD SV 10 types (61 tokens)

"que c'est ga?"
"qui c'est ¢a?"
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Rule 28.16 Q -> PR PD COP PR SV 9 types (9 tokens)

"qui c'est ‘qui 1'a fait gal?”
" o ] o Far D
qui c'est qui telephone?

Rule 28,17 Q—>CC PD PRPD S8Y 1 type (2 tokens)
© et gé”Qﬁe clest?"
Rule 28.18 Q -> Pb VG PR PR SV 5 types (5 tokens)
"e'est qui qui me donne cette voiture-=137"
"c'est quoi qui marche pas?”
Rule 28.19 Q -> PFD VC DV DV 1 types (8 tokens)

N N
"etégt ou 127"

‘Rule 28,20 - ‘Q => PD VC PR SN 20 types (104 tokens)

“"c'est quoi-ga?"
"clest quoi la pelice?”

Rule 28.21 Q -> CC PD PD VC PR SN 1 type (1 token)
"et ¢a c'est quol ga?" 7
Rule 28,22 Q -> PD VC PR SN DV 7 types (15 tokens)

"c'est quoi cette goutte 13?"
"c'est quoi les fen@tres 137"

" Rule 28.23 - Q@ ~->CGC PD PD VC PR SN DV 1 type (1 token)
et ca c'est quoi ces boules 137"
Rule 28.24 Q -> PR PY SV 3 types (6 tokens)

"qui v a dehors?"
"qui y avait dans la voiture?"

TIT.29 Grbup 29 Adverbs of Quantity

This groﬁp presernts the prpdpction rules' of two expressions: un

peu and un petit peu, these expressions function as  adverbs of

quantity.
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. Rule 29.1 . DV' -> IN DM .. . 19 types. (26 tokens)
"je veux que tu restes encore un peu’
Rule 29.2 DY' -> IN AQ DM 10 types (14 tokens)

"un petit peu"
"moi veux un petit peu de lumidre"

IIT.30 Summary results of the grammatical,analysis‘

There are 15057 tokens (6539 types) in the corpus; 11294 tokens
(4000 types) have been recognized by the grammar, which corresponds to
75.07 percent of the tokens and to 61.17 percent of the types. We
should mention that a large'ﬁumber of. typés, 571 accounting for 1480
tokens, iﬁciudé one or mdre.occurrenées of MS (uncode&sxéouﬁdé). Since
the grammar makes no effort to account for the MS, we should note that
67.02 percent of the types and 83.18 percent of the tokens were
recognized when utﬁérances Involving MS.Wéfe,discardedo "

. The results of the grammatical analysis are presentedf in Table

Iv.

' TABLE IV
Description Types Tokens
Total in corpus 6539 15057
Total recognized 4000 11294
Percent recognized 61.17 75.01
Ambiguous in corpus . 5703 8774
Percent ambiguous in-corpus 87.22 Lo 58,27
Ambiguous recognized - 3556 6435
- Percent ambiguous recognized. 62.35 - 73.34
Ambiguity resolved 2808 5309
‘Ambiguity reduced 660 .938.

Original ambiguity factor =.62033
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Parsed ambiguity factor. = 31715
Reduced ambiguity factor = 1402

The—eﬁtrieé iﬁ Téﬁlé IVV are-defiﬁed aé féllbwé, ﬁithxthé'uéugl
;&istinctions Bétween.types and tokéné.r We fifstféivelfhé' ﬁbtai.ﬁumﬁé}
éf types and: tokéns .in fhe ‘éﬁrpﬁs; “we sééoﬁé givéﬁwthé .ﬁﬁﬁbér
recognized, and third the percent reﬁﬁgnized; ' The ‘fourth ‘Iine
iﬁdicates hoﬁ-ﬁaﬁy of thé fyﬁesjéf tékéns'in tﬁe cofﬁﬁsrrare lexically
ambiguous, that is, have  at least one. ﬁord aééigﬁed -£6 m6féj”fh5ﬁ7a
grammatical category. For instance, the type-

(1) EP DN,PS NC.

occurg 119 times in. the corpus. The second word, according to the
dictionary, could be either DN or PS ("le", "1a"). Hence (1) expands
to

an EP DN NC
1m EP PS NC.

'While the grammar recognizes EP DN NC, it does mnot recognize EP PS5 NC.
In this case, we gay that the lexical ambiguity is resolved, meaning
that only one of the alternative types has been recognized.

Another lexically ambiguous typé ig:

(2) PR,DV,CS PD VC,VA PD
which occurred 33 times. It expands to:

2.1 PR PD VC PD

(2.2) DV PD VC PD

(2.3) CS PD VC PD

(2.4) PR PD VA PD

(2.5) DV PD VA PD
(2.6) CS PD VA PD
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In this case, (2.1), (2.2) and (2:.3) are recognized, and so we-say:thgt
the lexical ambiguity was reduced (butlﬁot resolvéd).; HThis reéuétiﬁn
_Was‘effective_for 660 types_(938:tokens)_in the corpus;_748 types (1126
tokeqs) remained lexiéally ambiguoqs. and .were.not. resoivéd ﬁy the
_g%ammar.: Thg-pfobabilistic methoé:for removing this" iexicél aﬁbigu%£y
1s pr_e_sent.e.d in .tht.e ﬁext cﬁapter, - ” | | o |

o | iq_Appendix I_Wé.gi;e the main examples éf.utterances forﬂwhich

the grammatical analysis is not satisfactory.
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Chapter IV

'PROBABILISTIC GRAMMAR ANDP PROBABILISTIC DISAMBIGUATION

The relatively. detailed and complex grammar described in. the
preceding_ chapter parses about 75 percent of the utterances in

Phiiippe's corpus, This criterion alone is not Sufficient to judge the

grammar for it would be easy enough to write a grammar that would

parse 100 percent of the utterances, namely the nniversal grammar.
Thereiare different vays‘of thinking about how.additional criteria:may
be 1mposed on a grammar in order to determlne its approprlateness for'a
given corpns. For a number of reasons, we consider a probabillstic

criterlon of goodness of flt one of the better ways to evaluate the

approprlateness of a grammar. This probabillstlc vlewp01nt has been_

developed extensively in prev1ous publications orlglnating as technical_

reports of the Institute of Mathematlcal Studles in. the Soc1a1 Sc1ences

» [2], [7], [9]. We shall not attempt to review ln.detall the many

different grounds on' which such a probabilistic viewpoint can be

supported.

The basic straregy of the prohabilistic.approach to éramnars-is
to attach,a parameter to eaCh rule-of a Vgroup‘of rulee.'with the
:requirement that the parameters be 1nterpreted as probabiliriee,lrhat
1s, each parameter is noen-negative and the sum of the parameters for a
given group of rules is. equal to 1.. The parameter is meanthto

correspond to the frequency of use of the given production rule of the

98




grammar in generating the utterances. of the corpus. Once such
parameters are assigned, we can estimate them by standard metheds, for
example, in many straightforward cases by maximum-likelihood methods.
Hav1ng estimated the parameters we are then able to move on to consider
a standard goodness—of -fit erlterlon for evaluatlng the adequacy of the
'gramnar to the corpus. We should say at once that in the present stage
ef 1nvestigat10n the. goodness—of -fit eriterlon is not well satisfled
that ig, if we take a large corpus, for instance, that of Philippe's
speech, we do not .anticipate .obtaining a reasonable level of
significance for the fit of the probabilistie gramnar'to the corpus;
ﬁe'can,. as nas done in the case .of our eariier .report [91, Vuse the
.goodness~0f f1t criterion to distlnguxsh between two grammars.. In the
‘present case we Want to use the probabilistic apharatus to disamblguate
:grammatieally ambiguous utterances. As we describe below, we helieve_
‘that this represents a usefnl application of probabilistic'grammars.and
=one that has some. theoretlcal interesto |

| Before turnlng to the details of the probabillstlc ‘grammar,'we
.nant to reiterate a remark that has been made in previous pubiications
on these matters. It is that the probabilities themselves arer not to
be interpreted as lultimate. parameters ef' Philippeis speech. The
paraneters represent the results of averaging over a numher .of
.utterances. Theﬁ‘ do not give an account of the herceptualnand-
semantical.umechanisms fer generating a particular utterance on a.

particular occasion. They play the averaging role that is
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characteristic of such analyses in many other parts of science and
should be so interpreted.

Table V shows the usage of each zrule in the grammar, For
‘example, rule 1.1 is used 2611 times, and the cumulative usage of. the
rules of group 1 is 11294, Here, ''usage' means the frequency of a.
given lexical type multiplied by the number of times the rule occurred
within the derivation of that type. Table V also shows. the estimated.
probability of usage for each rulé. These probabilities are used in the
method of lexical disambiguation described below.

Secondly, in Table VI' we show the observed - and expected
'frequéncies of sentence types for those that have a frequency of at
least 10 in the corpus. It will be seen immediately from a perusal of
this table that the fit of the probabilistically computed expectations
‘is not exact to the observed dats and, in fact, is not as good as one
would like in a completely satisfactory theory. On the other hand, it
'is our. judgment that,. without. increasing the number of zrules
extravagantly, it would be hard to improve substantially the fit as
indicated in this table. Because we are more interested in the present
report in the developmental analysis contained in the next chapter, we-
shall not examine in more detail at this point the £fit of the
EprobabilistiCLgrammar to the entire corpus,

We turn now tc discussion of probabilistic disambiguation,
When an utterance has more than one dictionary representation, the

utterance is lexically ambiguous. If only omne of those dictionary
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representations is parsed by the grammar, we say that the ambiguity
is only apparent. However, if more than. one representation is
recognized, then we have to acgount for that ambiguity.

One tenable wview is that the several lexical ambiguities are
all. dintuitively reasonable. While this is possible, it 1is
nevertheless plausible that Philippe only acts upon one interpretation
-~. he makes some decision about which interpretation. to acdepty

We have proposed in . [7] and [9] that lexical ambiguity be
treated syntactically and. probabilistically. In particular, see (7]
for a discussion of the details of this method.  0f the several lexical
interpretations for a sentence, - we accept . the most_wlikely
interpretation according to the probabilistic grammar that we have
.offered. . In doing so, we are not claiming that disambiguation does.
‘not involve semantic considerations in a crucial way.  Rather, we are
claiming that syntactic features (of which the probabilistic gramﬁar is
:a key example} may well play a role, in disambiguation. This could
happen in .several ways, but the way . we consider to be the most.
reasonable would involve interaction between probabilistic analysis.and
semantic .and contextual analysis, where the initial decision on what to
consider semantically is made by the probabilistic grammar. We should
remark that this dinterpretation is, of course, a listener-oriented
view.

The = surprising . feature about probabilistic  lexical

disambiguation is the degree to which.it appears.to Work_in:a.plaqsible
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way. There were 660 lexically ambiguous types (938 tokens) in which
the ambiguity was . not apparent (i.e., there were tw0'0r‘.more;1exica1
alternatives recognized by the grammar). - Of these, only 88 types (133
tokens) were resolved in. an unsatisfactory way. This corresponds to
13.33 percenf of the types and 14.17 per cent of the tokens.

Table VII - presents the types obtained . after awmbiguity
resolution as defined in thé=previous chapter and .befere probabilistic
disambiguation, down to frequency 5. The first digit on the left gives
the frequency of a type, followed by the ambiguous type and then by_thé
type obtained after disambiguation.

We have also been concerned to analyze the intuitively
incorrect decisions made by probabilistic lexical disambiguation..
These apparent errors fall into several simple categories.

Two criteria have guided us din deciding whether or not the

ambiguity is solved correctly by the method described before: a
.reference to the context in which the utterance has been. emitted, and
the grammatical analysis of the elements of the utterance. Two
examples will illustrate the peint.

The string PS,DN VN,PO which corvesponds to the. utterance la
tienne.is recognized as PS VN (personal pronoun followed by verb) and
as DN PO (possessive pronoun)? Reference to the context shows that
Philippe was using the personal pronoun. Consequently, our conclusion
is that the ambiguity is incorrectly solved, since the string PS8 VN has:

a higher probability than the sring DN PO.
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'As a second example, the utterance il est vide le pot which is

coded PF VC,VA AQ,VT DN NC is recognized as PF VC AQ DN NC'as well as
PF VA VI DN “NC. After the disambiguation process,. PF-VA VT DN' NC is
chosen, and we say that the grammatical analysis is dincorrect because
in this utterance Eiﬂﬁ is not a.verb, but an adjective.

In Apprendix II, we present the utterances for which the

probabilistic disambiguation is not correct.
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TABLE V

Usage for Each Rule

Label Usage Cum. Usage Est. Prob. Rulie

(1,1 2611 11294 23 g => 51

(1,2) 2669 11294 .24 s ~> 82

(1,3) 6014 11294 .53 s -> g3

2,1 1494 2611 .57 sl > dv

(2,2) 3 2677 . 11@-2 g1 -> dv'

(2,3) 705 2611 .27 st ~-> dg

(2,4) 198 2611 L 76@-1 sT -> ko

(2,5) 35 2611 . 13@-1 s => 1c

(2,6) 27 2611 .10@-1 81 -> num

2,7) 24 - 2611 .92@-2 sl —> ¢ce dv
(2,8) i9 2611 - .73@-2 st —> cc dg
(2,9) 9 2611 » 34@-2 81 ~> ko dg
(2,10) 42 2611 . 16@-1 s1 -> ko dv
(2,11) 21 2611 . 80@-2 s -> dv dwv
(2,12) 5 2611 . 19@-2 g1 -> dg dv
(2,13) 5 2611 - .19@-2 s1 -=> dg lc
(2,14) 11 2611 .42@-2 s1 -> dg dg
(2,15) 0 2611 .00 g1 -> dm dvw
(2,16) 9 2611 . 340@-2 g1 > ep dv
2,17) 4 2611 .15@-2 s1 ~> ps dv
3,0 2025 2669 = .76 82 => sn¥1

(3,2) 1 2669 . L.37@-3 82 -> dv' sn
(3,3) 100 2669 . 37@-1 g2 -> sn dv
(3,4 54 2669 . 20@-1 82 -> sn np
(3,5) 162 2669 .6T1@-1 82 ~> dv sn¥1i
(3,6) 63 2669 . 24Q@-1 s2 ~> dg sn¥*]
3,7) 41 2669 »15@-1 82 -> ko sn¥1
(3,8 i3 2669 L49@-2 82 —> lec sn*1
(3,9) 52 2669 . 19@-1 s2 ~> cc sn¥1
(3,10) 11 2669 .41@-2 82 -> dg dg.sn*1
(3,11) 9 2669 . 34@-2 82 —> e¢ dv sn*®1
(3,12) 4 2669 .15@-2 82 -> cec dg sn*1
(3,13) 9 2669 - ,34Q@-2 82 -> dg sn*1 dv
(3,14) 9 2669 - . 34@-2 s2 => cc sn*l dv
(3,15) 62 2669 . 23@-1 s2 -> sa

(3,16) 23 - 2669 .86@-2 g2 -> det sa
(3,17) 10 2669 . .37@-2 82 -> det sa cc det sa
(3,18) 9 2669 .34@-2 82 -> dg sa
(3,19 2 2669 .75@-3 82 -» ¢ sa
(3,20) 10 2669 .37@-2 82 -» dv sa
4,1 4385 6014 <73 83 -> s'

(4,2) 176 . - 6014 < 29@~1 s3 -> dg s'
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(4,3 571 6014 .95@-1
(4,4) 10 6014 .17@-2
(4,5) 33 6014 .55@=2
(4,6) 146 6014 < 24@-1
(4,7) 15 6014 .25@~2
(4,8) 16 6014 .27@-2
4,9 55 6014 .91@~2
(4,10) 60 6014 . 10@-1
(4,11) 11 6014 . 18@-2
(4,12) 20 6014 .33@-2
(4,13) 12 6014 .20@-2
(4,14) 16 6014 - .27@-2
{4,15) 30 6014 .50@~2
{4,16) A 6014 .67@-3
(4,17) 454 6014 . 75@-1
(5,1) 1643 5592 .29
(5,2) 3662 5592 .65
(5,3 82 5592 . 15@-1
(5,4) 15 5592 .27@~2
(5,5) 75 5592 . 13@-1
(5,6) 35 5592 .63@-2
5,7 66 5592 Liz2@-1
(5,8) 14 5592 - ,25@-2
(6,1) 892 1318 .68
(6,2) 247 1318 .19 .
(6,3) 33 1318 < 24@=1
(6,4) 148 1318 LT
(7,1 801 4439 .18
(7,2) 2284 4439 .51
(7,3 162 4439 .36@-1
(7,4) 55 4439 L12@-1
(7,5) 956 4439 .22
(7,63 141 4439 . 32@-1
(7,7 22 4439 .50@-2
(7,8 6 4439 . 14@-2
(7,9 12 4439 .27@-2
8,1 1602 2505 .64
(8,2} 713 2505 .28
(8,3) 17 2505 .68@-2
(8,4) 173 2505 .69@-1
(9,1) 3223 3491 .92
(9,2) i3 3491 .37@-2
{9,3) 230 3491 .66@—1
(9,4) i 3491 .29@-3
(9,5) 8 3491 .23@-2
(9,6) 11 3491 . 32@~2
(9,7) 5 3491 . 14@-2
(10,1) 1083 1277 .85
(10,2) 91 1277 . 71@~1
(10,3) 4 1277 -+ .31@-2
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-> 1c &
- cC 8
-> ko s
-> ¢8 8
-> s' ko

-> 1le cs

-> ce dv

-> dg dg

~> ko dv

-> cc dg
> dv dv

-> g' dv

=> ce dv-
> q

—> 8V

-> SN8 8V
-> 8BNS SV &8 Sus 8V
~> Sns SV CC S8 8V
~> BLlS SV PT SV

—> SNSs Pr sV

-> sn*#%* gns sv

> spndk gv"

~> an® -

-> g%k

-> pt

sn —> pd

sns —-> sn#®

sns -> pf
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sns -> sn¥® pf

sns ~> pf pf.

sns —> pd

gns => pd pd

sns ~> sn* pd

sns -> pd dv pd

sns —> sn® dv pf
snp -> sn%

snp —> Sn¥%:

sup -2 .pr ...

snp ~> pd

sn* -> np*

sn* —> np¥* cc np*
sn¥* -> np* ep np* -
sn* —-> np* cc np* ep np¥

-en* -> np% ep ep np¥

sn* -> np¥* ‘ep pt
sn* -> np* ep pr

sn¥% ~> ap
sn®% -> ep

“sn®* —> ep

np*
np* ep np¥
nz#* cc .np¥




(10,4)
(10,5)
(10,6)
(10,7)
(11,1)
(11,2)
(11,3)
(11,4)
(11,5)
(11,6)
(11,7)
(11,8)
(11,9
(11,10)
(11,11)
(11,12)
(11,13)
(11,14)
(11,15)
(11,16)
(11,17)
(11,18)
(11,19)
(11,20)
(11,21)
(11,22)
(11,23)
(11,24)
(11,25)
(12, 1)
(12,2)
(12,3)
(12,4)
(12,5)
(12,6)
(12,7)
(12,8)
(12,9
(12, 10)
(12,11
(12,12)
(12,13)
(12,14)
(12,15)
(12,16)
(12,17)
(12,18)
(12,19)
(13,1)
(13,2)

29
27
39

14

88
29

365

128

55
3602

2899

145

521
&4

19
18
15

17

383

1277
1277
1277
1277
7494
7494
7494
7494
7494

- 7494

7494
7494
7494
7494
7494
7494
7494
7494
7494
7494
7494
7494
7494

S 7494

7494
7494
7494
7494
7494
2398
2398

2398

2398
2398
2398
2398
2398
2398
2398
2398
2398
2398

- 2398

2398
2308
2398
2398
2398
2899

72899 -

.39@-2
.230-1
.21@-1

. 31@-1

.13@-3
. 19@-2
.13@-3
.27@-3
<27@-3
. 12@~-1
.39@-2
.13@-3
.93@-3
- 49@~1

- 17@-1

.93@-3
.73@-2

.48

-39
. 97@~2
.51@~2

.53@-3

] 49@_2

C.19@-2

«45@-2
.53@-3
.21@~2
.93@-2
.80@-3
«58

L 71@-2

67@-1
.33@-2
.83@-3
.25@-2
. 33@-2
.79@-2
.60@~1
«33@-2
.22

. 18@=1
«25@-2
.17@-2
. 17@-2
. 79@-2
.75@-2
.63@-2
-33@-2
»39@-2
.13
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snk*
snFc%
an¥*
gn¥%
np*
np#*
ap*.
np#
np*
np*
np#*
np#*
np*
np#*
np*
np#*
np#*
np#*
np#*
np*
np*
np*
np*
np*
np*
np*
np®
np*
np#

-> gp np¥® cc ep np¥®
-> ep ep nup¥

-> ep pt

-> ap pr

->
->
-
->
-

-

>

->
->
->
-
-
-

>

-
-

-2

->
-2
->
-l
-
-2
-l
>

num- adjp ne postadjp
det zdjp ne postadijp
adjp nc postadip
det num nc postadip.
num ne postadjp

det nc postadjp

ne postadip

det num adjp nc

num adjp nc

det adjp nc

adjp nc

det num nc.

num 1c

det nec

np'll

det. ai nc

ai det nc

ai det ne ad

ai ne

det num

det np

det adjp np

adjp np

det nc ad

det adjp nc ad

sn¥i -> np*

~-> np¥* ce np¥*

—_ np*_ep np*

-> np¥ ep ep.np®
-> np* cc ep np¥
-> np* ap pr

-> np* ep pt

-> pf

—> pd

-> pd ep np¥*

- ep-np*

sn®1
sn¥
sn* i
gn*®1
sn®i
sn#®1
sn* 1
sn*1
sn¥*1
sn¥®i

sn*v.

sn*1i

-an®1

sn¥{
sn*1

sn® 1

sn®{

“sn®1

-

ep np* ep np¥*

-> ep np* cc np¥*

-> gp np¥® cc ep np¥
~> ep np* ep ep np*
-> gp ep np*
-> ep pt

-> ep pr

~> ep pd

np" -> dn po

npu -> pi




(13,3)
(13,4)
(13,5}
(14,1)
{14,2)

(15,1) .-

(16,1)
(16,2}
(16,3)
(16,53
(17,12
(17,2)
(18,1}
(18,2)
(18,3)
(18,4)
(18,5)
(18,63
(18,7}
(18,8)
(18,9)
(18,10)
(i8,11)
(18,12
(18,13)
(i18,14)
(i8,15)
(i9, M
(19,2}
(20,1}
{20,2)
(20,3)
(21,71}
{21,2)
(21,3)
(21,4)
(21,5}
(21,6)
(21,7)
(21,8}
(21,9)
(21,10}
(21,11)
(21,12)
(21,13}
{(21,14)
(21,15)
(21,16}
21,1H

71
874
1554
542
10
137
237
32

342
2599
1237

115

4124

589
478
10
33
167
33
384

43
118
16

i3
662
11

619

12

- 72

194
663
59

29
43
47
45
52

28
20
132

2899 .
2899
2899

552

552

- 137.
NS S
4447

4447
4447

Y

120

120
6025
6025
6025
6025
6025
6025

- 6025
6025
6025

6025
6625

6025 -
6025

6025

6025
673
673

639
639
639

5236

5236

5236

5236
5236
5236
5236
5236

5236
5236
5236 -
5236

5238
5236
5236
5236

5236 .

< 24@-1
30
54
.98

. 18@~1
1.0

. 53@-1
. i2@~2
L77@-1
.58 .
.28
.96 .
-42@-1
.68

. 98@-1

o 19@=1

.17@-2
-55@-2

2801

.55@-2
B&E-1
. 10@-2
2 71@-2

. 20@-1

J27@-2

« 10@-2

.83@~3
. 22@-2
.98

. 16@=-1
.97

- 19@-1
- 13@-1
- 14@-1
. 15@-2
»37@-1
- 13

. 11@-1
.57@-3
.535@-2
.82@-2

. .90@-2

. 86@-2
- 39@-2
. 15@-2
.53@-2
. 38@-2
. 25@-1
«95@-3
<57@-3
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np" -> det pi
npn_ - np
ap'' -> ne

adjp -> ag

adjp —> adip aq
postadjp ->:aq

det
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num

8V
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aux1
aux1
aux2

¥

AUX2,

aux?2

aux? -

aux?

-> an .

gv

ps auxl

PE a
PS a
ps p
Py a

auxi -> va .
augl -> va
aux?2 -> vd
aux2 -> wd
aux?2 ~-> wd

gV
gV

0 o 93 3 9

—
—
s
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RSN

-
-
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e
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-
-
—
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cop
cop
cop
cop
cop
cop
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cop
cop
cop .
cep
cop
cop .
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cop-
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cwd
pe vd

sa sn
sg dv

sn -dv
.dv an
dg sa

dg sn.

dg dv

T

dg sa sn
5N Sné

dv sn dv
dg sn gv'.




(21,18)
(21,19)
(21,20)
(21,21)
{21,22)
(21,23)
(21,24)
(21,25)
(21,26)
(21,27)
(21,28)
(21,29
(21,30}
(21,31)
(21,32)
(21,33)
(21,34)
(21,35)
(21,36)
(21,37)
(21,38)
(21,39)
(21,40)
(21,41)
(21,42)
(21,43)
(21,44)
(21,45)
(21,46)
(21,47)

(21,48) ..

- (21,49)
(21,50)
(21,51)
(21,52)
(21,53)
(21,54)
(21,55)
(21,56)
(21,57
(21,58)
(21,59)
(21,60)
(21,61)
(21,62)
(21,63)
(21,64)
(21,65)
(21,66)
(21,67)

2

1
75
136

4

9
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cop dv' aq
cop . dg dv sn
cop sn gv'
cop dm v
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snp
snp dv
dv

dg snp

dg snp sn¥%
ne v dg snp
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dg dw
snp  sns
snp sn*#
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pt.
pt ¥
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pt.pt
pt dv
pt ‘dv snp
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dv dv’
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dv.dv' sn
dm dv
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1475
3018
43
1154
391
58
440

73

5236
5236
5236
5236
5236
5236
5236
5236
5236
5236

‘5236

5236
5236
855

855

855
~855
855

855
855 -
855 -
855
855
855 . -
855~

855
855
855

855

855
855
855
855
855
855
855
855
855
419
419

" 1475

4215

- 4215
4215

449
449
449
449
449

454

.19@-3
.13@-2
L17@-2
.340@-2
.15@-2
.57@-3
.19@-3
.19@-3
. 34@-2
.57@-3
.95@-3

- L.57@-3

.57@-3
.29
.23
L40@-1
. 75@-1
.21@-1
.58@-2
. 15@-1
.23@-2
LA0R-1
.12@-2
. 70@~2
. 16@-1
. 70@-2
.35@-2
.25@-1
L51@~1
i
.22@-1
. 11@-1
. 13@~1
-47@-2
.58@-2
.23@-2
.00
.00
.99
.72@-2
1.0
72

. 10@-1
.27

. 87
.13
.98

. 16@-1
. 45@-2
.16 .

gv -> py v dg

gv => py v dg snp

gv —=> py v dv snp

gv -> py v snp dv

gv —-> py ps v dv

gv -> py ps v dv sup
gv -> py ps. v dg

gv ~> py ps v.dg snp
gv ~> v pr lc pf sv
gv -> v pr le pr pf sv
gv —> v pr le pr pd sv
gv.-> v pr.lc py sv
gv —> v pr lc pr py sv
gv' —> ps v

gv' -> ps v suop
gv' . —> ps v dg

gy' -> ps v dv

gv' -> ps v dg snp
gv' -> ps v in

gv' -> ps v ac

gv' —> ps v in aq

gv' —> ps v dv snp
gv' -> ps v.dv' snp
gv' ~> ps v dv dv'
gv'' -> ps ps v

gv' => ps ps v dg -
gv' -> ne ps v dg

gv' > ps dv v'

gv' -> ep. v

gv' -> ep v sup
gv' . -> ep ps v

gv' -> ep ps v snp
gv' -> ep v pr sus.
gv' -> ep v.dv

gv' -> ep v osnp pd
gv' -> ep dg ps v snp
gv' -> ep cs sus v' dg
gv' ~> ep cs.sns v'
v'o-> vi :
w' —> vm

cop —> ve

v -> vt

v => vr

VW => Yn

sa —> sa'-

‘sa —> dm sa'

.sa' -> ag

sa' -> aq ep nc
sa' -> aq ep.aq nc
.q -> pr
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(28,2)
(28,3)
(28,4)
(28,5)
(28,6)
(28,7)
(28,8)
(28,9)
(28,10)
(28,11)
(28,12)
(28,13)
(28,14)
(28,15)
(28,16)
(28,17)
(28,18)
(28,19)
(28,20)
(28,21)
(28,22)
(28,23)
(28,24)
(29,1
(29,2)

15
1
6

26

14

454
454
454
454

454 -

454
454
454
454
454
454
454
454
454
454
454
454
454
454
454
454
454
454

40

40

.88@-2

L44@-2

w e h4@-2

. 29@-1

.22@-2

. 44@-2
. 77@-1
. 88@-1
.57@-1

Ji1e-1

L46E-1
L 11@-1
.37@-1
- 13
.20@-1
<44@-2
. 11@-1
. 88@-2
.23
.22@-2
.33@-1
.22@-2
. 13@-1
.65
.35
.00
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Jdw

pPT
ve
pd
pPY

pf.

pd
1c

Py

PY
pr
sv

pPr
pTr
dv
pY
pd
pTr
pd
sV

dw" => in dm

pr
Ve
pf
sV
sv
pd
sv
1c
sv

pd
pPT
dv
sn
ve
sn
ve

dv' ~> in aq dm

pr
sV

BV

pd .sv

cop pr 8v

sV
sV

pPr sn
dv
Pr sn dv-




. TABLE VT
" "Observed and Expected Frequencies

-+ of Utterances in PHILIPPE

Observed Expected Utterance Type
1494 1494.00 “dv
705 705.00 = . dg
295 156.36 © dn ne
253 328.51 - .- dn nc
246 242,43 © ne
198 198.00 ko :
154 91.20 - - ep nec
137 136.39 - np .
132 123,58 ' ep dn-nc
109 91.52 - -t
100 24,62 . pfowt dg
87 122.45 - - pd
76 27.21 - vt dn nc
73 73.00 opr
57 13.39 pd ve agq
56 51.31 ep np
48 34,99 Vit
44 4,48 pd ve in ne
£3 19.61 2g nc.
42 52.96 aqg
42 42 .00 ko dv
40 15.54 in aq nc
40 3.90 pd wve np
40 -39 pr od ve pd
38 2,93 dv pf ve dn nc
38 32,01 pf ve aq
36 10.40 v dn ne.
35 35.00 ila
33 4.58 pf va wm
31 8.35 in ne dv
30 58.82 ep in nc
30 9.40 pd vc dn nec
30 31.21 pf vt dn nc
28 8.21 vt ep nc
28 12.95 vt in nec
27 25.88 ac
27 32.65 dn aq nc
27 11.68 pd we pr pd
27 30.00 pf ps Wi
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26
26
25
24
23
23
23
21
21
21
21
21
20
20
20
19
19
19
19
18
18
18
18
17
17
16
16
16
16
16
16
16
16
16
15
i5
15
15
15
14
14
T4
14
14
14
14
14
13
i3
13

3.14

40.174

8.24
24,00
7.30
1.76
4.98
21.00
3.77
4.88
14,85
11.33
26,28
9.80
104.98
19.00
1.66
11.97
.01
17.33
9.89
26.42
11.30
1.81
9.41
4,45
.39
15.20
1.64
3.17
.18
70.04

.66 -

4.32
12.67
.66
3.24
12.99
T1.12
12.68
11.47
1.36
2,81
.25
.33
3.58
3.50
7.87
3.95
3.08

pd
vd

ep
ve
vi
dv
ne

vi
pd
dn

vt
dg
vC
va
pt
nc
ep

np

nc

pf-

pt
vVt
ali

va .

VC

np
+ia

Ve
vE
ep
wi
ps
va
vd
1c¢
vE
ao
pt
ag

pi

pPs
nc
ep
dg

ep

ep.

in

nc

pr
vi
dv
dv
dn

f ve
i

ep
ep
ve

dn

nc

dv

v,

dg
pd
dn

vt
pd
€p
nc

vi

vi.

nc

dv:

ne
dn
nc

ad

dn

nc

in
aq

dn

dn
ve
ne

nc

nc o

nc

nc’

nc

nc

ne

ne
nc
pd
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13

13
13
13
13
13
13
13
12
12

12

12
12
12

i2-

12
12
12
12
12
12
12

12

11
11
11
11
11
11
11
11
11
11
11
11
10
10
10
10
10
10
10
10

1.99
13.00
18.25

1.26

7.74

.64
56

2.70
43.23

4.04

.10

7.92
19.39
5.47
3.82
6.65
5.84
1.91
.03
3.15
6.75
.07
.03
11.00
12.51
16.26
3.33
3.29
4,51
4,45
6.99
1.29
.19
3.45
2.84
§.03
10,73
7.92
16.04
47
1.46
30.30
.82

vC
Ve
vc
htied
ps
vt
dg
dn
nec

nc.

pf
ne
ne
aq
ne
dn
ep
va
Ve
vd
vt
dn
pd
dg

a0
ep
ne
nc
aq
np
Py
Ve
va
ic
ne

“ep

va
Ve
vi

ep

dm
Pt
pr
pt
vt
dg
ep
aqg

P8
ep

aq
nc
ne

pIr

Ps
dv
ne

np

ne
ne
dv

np

ve
dn
vi
pf
ag

ep.

vt
dv

nc

dn nec
dv

ep nc -
nc

nc

vE

nc

ad ne ad

np

pi
vt

dn nc

nc

ao nce
dn nc

dv
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TABLE VIT
Table VII presents the fypes ob£ained after consolidation and
before disambiguation down to frequencj 5. The first digit on - the left
gives the frequency of a type, followed by thé ambiguous type and by

the type obtained after disambipuation.

33 PR,DV,CS PD VC PD PR PD VC PD
que c'est ga?

27 AQ,NC NC
bleu
menteur

-
carre -

19 VR PT DV,EP DN NC VR PT DV DN NC V2
18 VI PT,VD PT,VR PT DV,EP DN NC,VT va-t'en la fumée
1 VI PT,VD PT,VR PT DV,EP DN NC va-t'en la machine

14 CC,DV DV cC v
10 CC,DV C5,DV mais si
4 CC,DV DV mais oul

14 DN,PS NC,VT DN NC
le peigne
la brosse
le sucre

14 PR,DV v
ou?

10 NC,VT NC
bresse
peigne
coupe

10 PF VC AQ,NC PF VC AQ
il est frodid
il est idiot
il est rond
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10 PF,PS VA VN AO NC PF VA VN AO NC:

t'as fini ton café?
t'as fini ton chocolat?

9 DN AQ,NC - DN NG

le con
le carré
le creux

9 EP NC,VT EP NC

du bois-
des barres
des bandes

8 VT DV,DG EP NC VT DV EP NC

6 CC,DV

6 IN AQ

6 PF,PS

‘5 VT,VA DV,DG,DM.EP NC a plus d'eau
2 plus d'école
a plus d'enfants
1 vVI,VA DV,DG,DM EP AQ,NC a plus de roses
1 VT,VA DV,DG,DM EP NGC,VN a plus de fumée
1 VT,VA DV,DG,DM EP NC veux plus du chocolat

DV PF VC cC DV PF VC
s N a
mais ot il est?

»NC IN NC

¢
un carre
un bleu
un &lastique .

VT PF VT
5 PF,PS VT t'aceroches

.1 PF,PS VT,VD lui faire

6 P¥ VT

6 PS,DV

6 PS,DV

NC,DV EP NC PF VI NC EP NC
i*ai mal au ventre
3'ai mal au pied
j'ai mal au genou

VT AC PS VT AC
en a deux
en avait deux
en a trois

VT DV,DG EP NC PS VI DV EP NC

3 PS,DV,EP VT,VA DV,DG,DM EF AQ,NC en a plus de’roses
3 PS,DV,EP VT,VA DV,DG,DM EP NC en a plus d'école
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PS,DV,EP VT DV PS VI DV
en a encore
en a beaucoup

PS,DV,EP VT DV,DG PS VT DG
en a plus

C5,DV PI PS5 VE DN NC DV PI PS VT DN NC
4 CS,DV PI DN NC,VT DN NC comment on les fabrique les bols?
1 CS,DV PI DN VT DN NC si on 1'allume le feu

DN,PS NC,VI EP NP DN NC EP NP
la montre pour Maman.
1a montre de Papa
le peigne de Philippe,

DV,DG NC DV NC
plus lait.
plus pneu
plus musique

DV,EP NC EP NC
en camion
en route
en zigzag
EP DN,PS NC,VT EF DN NC

avec les plantes
avec 1'aimant
dans le 1lit

par la porte

5 PF PS,EP VT DV,DG PF PS VT DV
: j'en veux plus
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Chapter V.-
DEVELOFPMERTAL MODELS

‘One of rthe_ most significant and important topics ”in
developmental psychology is that of the language development of the
child There exists a large literature on the subject and many
1nterest1ng examples of the acquisition of particular 1anguage skills,
‘either of comprehen31on or of production, have been givenq On the
other hand,_becanse of what appears to be.the bewildering.complexity of
the language _usage taken as a Whole, even of a fairly young child,
,there have been few if anyr attempts to test systematic..models of
language develonment9 _ Itﬂ should be apparent that the kind of
probabilistic gramnar.-that.we hane‘ constructed for Phlllppe 5 speech
.provides the sort.ofrquantitative framework w1thin whlch it is possible
to conceive and test spec1f1crmathematlcal or formal models of language
_development, Ultimately, of conrse, dne all de51re a completely
‘detalled theory of language acqn151t1on for the child,.a theory that is
rich enough in ‘its_information~proce531ng capacitles‘ to .prov1de‘a
detailed laccount- of the child's. 1angnage‘development in .all major
features. We are not prepated to ofter.anything .ot'this::detaillor
depth in the present context but we think there are .still.signiticant
oppottunltles to formulate and test. global developmental models that
have_some'theoretlcal basis. | |

Because of the conceptual interest in differentiating between
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language development occurring _in;discrete stages as opposed to an
incremental and continuous fashion, we have chosen to test alternative
models that represent in a global manner these two ways. of thinking
about development.
| Before entering into any details, it is important to‘recognize
that in elther a discrete.stage approach or a contrnuous, 1ncremental
.approach we must take account. of the obv1ous fact. that all normal
‘chlldren develop new language .capacltles and_new 'shills as -theﬁﬁéet
older, in..an especially str1k1ng way ln the period"runniné:trom
approximately é@ months to 48 months. .The intellectua11&'interesting
;task is .not to afflrm thls obvious fact, But ratherh to'distlnguish
rwhether the concept of stages or“?the equally intultive':concepthof
contlnuous. development prov1des a better accountrhof .the.ahind'ot
detailed data we have collected in the case of Phillppe, |

H | Secondly, although the data analys1s. we present is in some
lrespects rather massive, we regard our own .efforts Ias..uerylmuch
lpreliminary in characterg Perhaps the most importantfreasonftor'saying
‘this is that the'data do not show the kind of_smoothness 'brohertiesuue
:uould need to test decisivel§ the.choice hetween the two 'ﬁbdéis. lhe
.fit-to thewcorpus of .more than.TS,OOO utterances of elther class of
"nodels we consider is rather had; The real point of our analysisnis‘to
Ishow how one can at least begin to talk about the lanéuage;developuent
.of a chlld by looking at . the entlre systematlc grammar of his speech,

and not merely at examples of individual utterances, - On this- point_we;
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do not want to be misunderstoocd. We think that it will continue to be
of value to look at individual utterances and to extract from them
insights into particular changes in the child's speech. At the same
time, 1t 1s our thesis that is waluable to try +to analyze in a more
global fashion the character of broad changes in the grammatical
patterns, and other linguistic patterns as well, such as semantic
functions.

In considering thg overall development of Philippe;s grammar
during the period under study in this report, it is perhaps. natural to
begiﬁ by asking what sort of curve we get for the introduction of the
Elarge_number of rules in the grammar. An easy way.to lqok at these
data  is to graph the cumulative curve, with the aﬁscissa,being
Philippe's age, and the ordinate being the number of rules used in. our
ZSample up to a given age. An analysis of this kind is shown in Figure
1.

The kind of analysis exemplified in Figure 1, however, is quite
reétrictéd in character. In the first place, we have to be careful in
ﬁaking inferences of a strong character gbout the time at which rules
are introduced, because our.sample based on ' an hour per week is less
than one percent of Philippe's speech per week, and in view of the fact
that in‘the- later periods: the spaciﬁg is ‘even more sparse an even
smaller percentage of his total speech, is being saﬁpled in. a given
period. Also, it dis reasonable: fo. view the introduction of a.

particular rule as. being only of minor importance. 0f greater
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importance is the central teundency of his development and the extent to
which he continues to use a rule once it has appeared. For the purpose
of ‘catching such central tendencies, the probabilistic kind of grammar
we have considered earlier seems appropriate and natural.

To pursue this analysis, what we have done is to divide the 33
sessions Into six sessions of about én eqﬁal number of utterances, with
a break being imposed during the long summer vacation in 1971, Even
‘when individual sessions are consolidated into blocks of five and ten
sessions, some of the individwal rules have a low probability of being
used and consequently the behavior of the pfcbabilistic parameters over
time can scarcely_bg studied systematically bepause ofﬂ the expected
sampling fluctuation being too large relative tb..the_.frequency of
occurrence of a rule itself,

To meet this problem of small probabilities being assigned to
certain rules, as necessarily must be the case when the number of rules
in a given group is large, we have merged'within each group of rules
individual vrules into sméll numbers of classes, these ' classes
themselves being based upon what seem to be - relatively intuitive

linguistic considerations.

V.1  Merging gﬁ_the data

Three main principles have guided wus in  grouping the
grammatical rules:
a) Rules which have a low frequency of wusage and analyze

similar types of utterances should be in the same subgroup:
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b) rules of high £frequency of = usage should be in separate.
subgroups;
c) rules which are likely to reveal different developmental

trends should be in separate subgroups.
GROUP 1 (highest level rules) is divided into 3 subgroups:

- 1.1 gives the rewrite rules for cne and two-words utterances. .
1.2 gives the rewrite rules for the noun phrases and
adjectival-phrases which are not combined with verbs.

1.3 gives the rewrite rules for verb phrases.
GROUP 2 (incomplete utterances) is divided into 6 subgroups:

1) Rule 2.1 produces adverbs (DV).

2) Rule 2,3 produces adverbs of negation (DG).

3) Rule 2.4 is rewritten as an‘interjection (KO) .

4) Rules 2.5 and 2.6 produce locutions and numerical
adjectives, respectively.

5) Rules 2,2, 2,7 to 2,14, 2.16 and 2,17 produce two-word.
utteranées.

6) Rule 2,15 (S1 -> DM DV) generates two consecutive adverbs.
This rule has not been used, since DM,DV DV was analyzed as 0DV DV
(which is generated by rule 2.11) after probabilistic disambiguation.

GROUP 3 (noun-phrase and adjective-phrase utterances)
is divided into 5 subgroups:
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1) Rule 3.1 derives SN*1 (a non-terminal- gymbol for noun
phrases).

2) Rules 3.5 to 3.9 derive SN*1 (a_nOn—terminal symbol for noun
phrases) preceded or not by an é&veéb, a conjuﬁction of'coordinétion, a
locution or an interjection.

3) Rules 3.2 to 3.4 dérive SN (a non-terminal symbel for noun
phrases) preceded by the expression "un peu ' de' or followed by an
adverb or a vocative.

4) Rules 3.10 to 3.14 all derive SN*%1 either preceded by a
conjunction of coordination and an adverd, or preceded by a conjunction
of coordination and followed by an adverb.

5) Rules 3.15 to 3.20 derive different sorts. eof

adjéctivél phtases which'are not combined with a noun phrase.
GROUP 4 (utterance combination) is divided into 5 subgroups:

1) Rule 4.1 (83 -> 8') derives a non-terminal symbo;-for
utterances with a verb. _ .

2) Rule 4.3 to 4.8, 4;12, 4514, 4;15 all &érivé.utteraﬁces.
which contain a verb.

3) Rules 4.9, 4.10 aﬁd 4.16 derive utteraﬁces Which contain an
;dverb_pf negafion. ” -

4) Rules 4.2, 4.1ﬁ.and 4,13 derive utterances beginning. with a
conjunctive locution, a conjunction of coordination followed lby én

adverb, or a conjunction of coordination followed by two adverbs.
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5) Rule 4.17 derives direct dinterrogations (but not all of

them, as has been explained eariier in Chapter III.4, rule 4.17).
GROUP 5 (utterances with a verb) is divided into 7 subgroups:

1) Rule 5.1 derives verb phrases without subject.
-2) Rule 5.2 derives verb phrases with a subject.,

3) Rule 5.3 derives ~two clauses linked together by a
conjunction of subordination.

4) Rule 5.4 derives two independent eclauses linked by a
conjunction of coordination.

5) Rules 5.5 and 5.6 introduce relative pronouns in the body of
a sentence.

6) Rule 5,7 derives ..sentences in which a prepositional necun
phrase is located before the subject and the verb.

7) Rule 5.8 derives utterances in which the verbal group is.the
object of the noun phrase that precedes it,
GROUP 6 (nominative predicate noun phrases)

v .1s divided into 4 subgroups:

1) Rule 6.1 generates noun. phrases that do mnot begin with-a
preposifion.

2) Rule 6.2 generates noun phrases that begin | with a
pfepositiﬁn. | | |
| | 3) Rule 6.3. generates personal pronouns that are nominative

predicate.
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4) Rule 6.4 generates demonstrative pronouns that are
nominative predicate.

GROUP 7 (subject noun phrases) is divided into 5 subgroups:

1) Rule 7.7 generates noun phrase subjects.

2) Rule 7.2 generates perscnal-pronoun subjects.

3) Rule 7.5 generates demonstrative~pronoun subjects.

4) Rule 7.3 (SNS -> SN* PEF), Rule 7.4 (SNS -> PF PF), Rule 7.6
(SNS -> PD PD), and Rule 7.7 (SNS -> SN* PD) derive sentences in which
the first element is 1in appositien to the second one, which dis the
subject of the verb.

5) Rule 7.8 (SNS —> PD DV PD), and Rule 7.9 (SNS -> SN* DV PF),
derive utterances in which first element followed by an adverb is in

apposition to the subject of the verb.
GROUP 8 {object noun phrases) is divided into 3 subgroups:

 1) Rule 8.1 derives noun phrases that do not Eegin with a
preposition aﬁd afe objecté of wverbs. |
2) que 8.2 derives noun phfasés that begin with a preposition
and are objects of Vefbs. | | |
3) Rules 8.3 and 8.4 derive interrogative and demonstrativé

pronouns that are objects of wverbs.
GROUP 9 (basic noun phrases) is divided into 4 subgroups:

1) Bule 9.1 is the basic rewrite rule for noun phragses.

2) Rules 9.3 SN* ~> NP* EP NP#
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SN¥ —> NP* EP PT .
SN* -> NP* EP PR

-~

9.
9

- SN* -> NP* CC NP#

3) Rules 9.
: 9 SN* -> NP#* CC NP* EP NP*

N

4) Rule 9.5 S8N* -> NP* EP EP NP#*

GROUP 10 (prepositional noun phrases) is divided into 6 subgroups:
1) Rule 10.1 SN*% —> EP NpP#
Z)IRule 10.2 SN®* —> EP NP#% EP NP%
3) Rule 10.3 SN##% ~> EP NP% CC NP*
4) Rule 10.4 SN%* -> EP NP* CC EP NP*
5) Rule 10.5 SN#%% —> EP EP NP*

© 6) Rules 10,6 SN** -> EP PT
10.7 SN#% —> EP PR

GROUP 11 (determiner introduction) gives the detailed féwriterrulés for
ﬁoun phrases. It is divided into 9 subgroups:

1} The common characteristic of rules 11.1 to 11.3 is that they
Eave an adjeétive in pre-position and an adjective in post-position.

2) Rules 11.4 to 11.7 have aﬁ adjectivé in post-position.

3) Rules 11.8, 11.9; 11.11, 11.22, 11.23 and 11.25 have an.
adjective in pre-position whether preceded or not bj ‘a numeriéal
adjectiveu

4) Rule 11.10 NP* —> det ADJP NC,

5) Rule 11.712 and 71.13 . generate noun phrases with numerical
adjectives.

6) Rule 11.14 NP* ~> DET NC.
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7) Rule 11.15 generates nouns and pronouns without determiners
and adjectives. |

8) Rules 11.271 and 71.24 generate simple noun phrases with only
a determiner and a noun.

9) Rules 11.16 to 11.20 generate noun phrases with indefinite

articles and determiners used with numerals'alone;'

GROUP - 12 (noun—phrase utterances) presents the rewrite rules of noun

phrases that stand by themselves, without a verb; it is diﬁided into 9

subgroups:
1) 12,1 SN*1 -> NP#*

2) 12.8 SN=%1 -> PF (personal pronoun)
12,9 SN#%1 -> PD (demonstrative pronoun)

3) 12.2 SN#1 -> NP* CC NP*
12.5 SN#1 —> NP* CC EP NP*

4) 12,3  SN%1 —> Np* EP NP*
12.6 SN#i -> NP% EP PR
12.7 SN%1 -> NP% EP PT.
12,10 SN*1 ~> PD EP NP%

5) 12.4 5SN¥*f -> NP* EP EP NP*

6) 12,11 SN*¥i ~> EP NP*

7) 12.17 SN%1 —> EP PT
12.18 SN%*{ -> EP PR
12,19 SN*j -> EP PD

8) 12.12 SN%i —-> EP NP* EP NP*
12,15 SN%1 -> EP NP* EP EP NP#
12.16 SN*1 -> EP EP NP*

9) 12.13 SN%1 —> EP NP%* CC NP*
: 12,14 SN*1 ~» EP NP* CC EP NP#

GROUP 13 {some pronouns and common and proper nouns).
is divided intc 3 subgroups:
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1) Rales 13.1 to 13.3 generate possessive - and indefinite

pronouns.
2) Rule 13.4 generateé common - nouns .,

3) Rule 13.5 generates proper nouns.
. GROUP 14 (adjective phrases) is divided into 2 subgroups:

1)} Rule 14.1 generates adjectives in pre-position.

2) Rule 14.2 generates two adjectives in pre-position.

GROUP 15 (post—position adjectives) has only one rule.

GROUP 16 (determiners) is divided into 5 subgroups, one for each rule.

The 5 rules generate demonstrative, interrogative and possessive

adjectives, and definite and indefinite articles,
GROUP 17 (numerical expressions) is divided into 2 subgroups:
1) Rule 17.71 generates cardinal adjectives.

2) Rule 17.2 generates ordinal adjectives,
GROUP 18 (verb phrase structures) is divided into 7 subgroups:-

1) Rule 18.1 generates verb phrases (GV).

2) Rule 18.2 generates verb phrases (GV') that begin.

preposition or a personal pronocun,

3) Rule 18.3 introduces auxiliaries.

with a

4) Rules 18.4, 18.5, 18.7, 18.70 and 18.12 generate several

sorts of verb phrases that include an auxiliary or a modal.
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5). Rule i8,6 generates verb phrases: with a modal followed by
Gv'.

6} Rules 18.,8. and 18.9 generate verb phrases. with a modal
followed by GV.

7) Rules 18.11, and 18.13 to 18.15 generate verb phrases with a
personal pronoun before the modal or the auxiliary.

GROUP 19 (auxiliaries) is divided into 2 subgroups:

1} Rule 19.71 AUX1 -> VA (terminal symbbl for ©tre and avoir)

2) Rule 19.2 AUX1 -> VA VD (terminal symbol for modals)

‘GROUP 20 (modals) is divided into 3 subgroups:
| ~1). Rule 20.1 AUX2 -> VD

2) Rule 20.2 AUX2 -> VD VD

3) Rule 20.3 AUX2 -> VD ps VD
.éROUP‘Zi (verbal gfoup) ié divided into 13 subgroups:

1) Rules 21.1 to 21.3, 2.5 to 21.8, 21.11, 21.15, 21.16, 21.18,
and 21.21 to 21.23 generate verb phrases with a copula.

2) Rule 21.4 GV —-> COP SA SN.

3) Rules 21.13, 21.17 and 21.20.generate,sentences in which the
copula is followed by the verbal group GV'..

4) Rules 21.9, 21.10, 21;12,'21.i4, 21,19, 21.29, 21,30, 21.31,
21.33, 21.57, 21.58, 21.68, -21.69, 21.74 and 21.75 generate several
sorts of verb phrases in the negative form.

- -3) Rule 21,36 GV ->.V DG.

6) Rule 21.24 GV -> V.
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7) Rules 21.27, 21.32, 21.43, 21.44, 21,47 to 21.51,” 21.53 to
21.55, and 21.59 to 21.62 generate verb phrases in which the wverb has
no  noun. phrase object, butiis followed by such words as adverbs,
locutions, or numerals.

8) Rule 271,25 -GV =>.V.SNP., . . ..

9) Rule 271.26 GV:-> V. SNP DV.

10) Rules 21.28, 21.35, 21.37 to 21.42, 21,45, 21,46  and 21.56
generate several_ﬁorms of verb phrases With transitive or intransitive
verﬁé; - . | : | |

11) Rule 21.34 GV > V SNP SNS.

12) Rules 21.52, 21.67, 21.76 to 21.80 generate sentences in
which there is a relative or interroggtivg pronoun'that'comgssafter the
verb of the main clause, | | | |

13) Rules 21.63 to 21.66 and 21.70 to 21.73 generate verb
phrases:FhaF_begin.wiih tﬁe word y. B : | |
GROUP 22 (verb phrasées with prepositions or personal pronouns) -

is divided into 13 subgroups:

1) Rule 22,1 GV' -> PS V.

2} Rule-22,2 GV' -> PS V SNP,

3) Rule 22.3 GV' -> PS V DG.

4) Rule 22.4 GV' -~> PS V DV,

5) Rule 22.9 oV > PS V‘DV SNP.

6) Rules 22,6 to 22.8 and 22,10 to 22.12 genmerate verb phrases
that begin with a personal-pronoun object of the verb which follows i1t.

7) Rules 22.5, 22,13, 22.74 and 22.23 generate the same sorts
of verb phrases, But in the negative form.

8) Rule 22,15 generates the verb s'en aller.
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9) Rule 22,16 GV' —> EP V. -

10) Rule 22.17 GV' -> EP V SNP.

11) Rule 22.18 GV' -> EP PS V.

12) Rules 22,19 to 22522 generate different forms of verb
phrases beginning with a prepcsition.

13) Rules 22.24 and 22.25 generate-sentences' beginning with

pour que which have not been used.

‘GROUP 23 {(intransitive and impersomnal verbs)
is divided into 2 subgroups:

_- 1) Rule 23.1 V' -> VI (intransitive verbé)
2) Rule 23.2 V' -> VM (impersonal verbs)

GROUP 24 (copula) has only one ruled

24.1 COP —> VC (€tre, rester, devenir)
GROUP 25 (transitive and pronominal verbs) has 3 subgroups:
1) 25.1 V -> VT {transitive verbs)
2} 25.2 V -> VR {pronominal wverbs)
3} 25,3 V —> VN (verbs which can be transitive_or
intransitive)

GROﬂP 26 {predicate adjectives) has 2 subgroups:

26.7 SA -> SA'
26.2 SA -> DM BAT -

GROUP 27 (adfectives without determiners) has 3 subgroups:
1) 27.1 SA' -> AQ
2) 27.2 SA' -> AQ EP NC
3) 27.3 SA' -> AQ EP AQ NC
GROUP 28 (questions) has 11 subgroups:
1) Rule 28.1 Q —> PR.
2) Rules 28.2 to 21.4 generate questions withoﬁt,verbé.
3) PRules 28.5 te 28,7 énd 28.19 generate' questions in the

. . Ny
following form: c'est quoi?, c'est ouf.
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4) Rule 28.8 Q -> PR LC PR PF SV,
5) Rule 28.9 Q -> PR LC PF SV.

6) Rules 28.710, 28.11, 28.13 and 28.17 generate questions of

the following form: qu'est-ce que?

7) Rule 28.12 Q -> PR LC PY SV
. Rule 28,14 Q--> PR LC PR SV.

8) Rule 28.15 Q -> PR PD 8V.

9) Rules 28.16, 28.18  and 28.24 generate questions of the

following form: qui c'est qui?, c'est qui qui?, c'est gﬁ_ que?, c'est

quoi qui?, qui y a?.

10) Rule 28.20 Q -> PD VC PR SN,

11) Rules 28.21 to 28.23 generate questions of the following

form: c'est quoi? followed by a noun phrase.

GROUP 29 (adverbs of quantity) has two subgroups, one’ for each rule.
The two rules of this group generate the expression un-peu, and
un petit peu, respectively. |
On the basis of the classification just described, the 317

rules are merged into 106 subgroups.

V.2 Reduction of the data

For each of the six time sections, and each of the subclasses
of rules in each group of rules, we  have estimated, in the same
statistical fashion as before, the probabilistic parameters to be

attached to each c¢lass. These probabilistic parameters are the basic
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data that we want to account for by alternative models. What we are
interested in is.the way that these parameters change over timg.
| It is.important to note_thaf by restriéting ourselvés te such
parameters we do not in principle restrict ourselves in advance to any
éystematic developmental- aspects of Philippe's grammar, for we could
begin_if we wantéd‘rwith fhe grammar- he uses toward. thé end of our
sample and simply assign prébability zero tc any of the rulés .not‘used
during an earlier period.of his speech. In other words, the gramma£
can include any constructions desired and thén we can deterﬁine froﬁ
the estimation of the kind of parametersljust mentioned whethér or not
thgt_coﬁstrucpionlactually OCCUT'S. |
o Thé teal.queétion of interest is mnot,.as we have-emph;siééd;
thel.existence | Or occurrence on one occaéion .of .a pérticuia?
construction, but rathér the central tendency to wuse a given
construction.and the way din which the central.tendency. éhanges oﬁer
time, In .m;nﬁ respects, what we are doing .can be regérded. as é
detailed extension of the kind of thing already.done by psycholingpists
who lock at the mean length of utterance (MLU). The speech‘ of aimost.

all children exhibits a systematic pattern of continued increase in the

MLU over the period of development covered by the Philippe corpus. Our

problem is to determine whether similar systematic tendencies can be

determined for the use of varicus grammatical rules.
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V.3 The All-or-Nome Stage Model

The basic assumptions of the all—or—noné stage model aré'twon
Fifst;. development is discontinuous and may be. représented by a
felativélylsmall number of stages. Secondly, within each- stage; tﬁere‘
is a constant’ ﬁrobability P. of rule r Being used., The tééhniéai
éésumption is that these probabilities within a given stage for a giveﬁ
group of rules constiﬁute a multinomial distribution, and thﬁs satiéfy
aésumptions of:indepenaence and stationarity.

Tﬁis all-or-none étage model ﬁay be viewed as resulting from
imposing.épecial restrictions on more general modelé of iearning draﬁn
from_ either cognitive psycheology or from behaﬁioral psycﬁdlogy,
éspecially. stimulus sampling theory. Becausé the intuitive idea of
étages is widely acéepted and used, it does. not seem necessafyifﬁére_tc
férmulate the model in a more general context and derive itrbﬁ imposing
speciai.restrictions on more general models of learning. It Sﬁould
.also be émphasized that we shall not test the assumption of a
multinomial distribution wifh fixed parameﬁers‘for each rule dﬁring a
given stage by testing, for example, for independence or staﬁiénarity.

| | The  only detailed test, we shall consider here is the
identification of stages and the comparison of the fit of the stage.
model to thé.incremental model described below.

It also should be clear that if we do not limit the nuﬁbef'of
stages, then for each group of rules the data can be fit exactly by a

6~stage model, namely, we just asssign a stage for each of the time

130




sections: and fit each probability without error. Such a model, of
course, is not interesting and does not give us any insight dinto the
comparison between stage and incremental models, What we have doné is
impose the requirement that for each group of rules only two stages of
development are to be locked for within the period covered by our data.
Thus, for example, if a given group of rules is n in number, then we
want to fit 2n - 2 parameters. We subtract off two parameters because
at each stage for a given group the sum of the probabilities assigned
to each rule or subgroup of rules must sum to 1. If we have n rulgs or
n.subgroups of rules and six stages we have in general 6m ~ n degrees
of freedom and with Zn ~ 1 parameters we have left a net of 4n‘ - {(nt+2)
dégrees of freedom that provide a test for the 2-stage ﬁodel, We shall
not really make use from a statistical standpeint of this number of
degrees of freedom; that is, we shall mnot really be interested in
assigning a significance level to the goodness of fit of the models,
because the data are in too crude a form and the fit of the models_not

sufficiently good to warrant a detailed goodness-of~fit investigation.

Vod Incremental model

A qualitative fbrmulation of the discrete stage model is
relatively straightforward and has been outlined above. Matters are.
more complicéted in the case of the incremental model. The most
desirable approach is to dérive a stochastic differential equation from

qualitative considerations, and then to solve this differential
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equation to obtain the predicted developmental curve for a given group -
of grammatical rules.

Without claiming that we are vet ‘in a position to give a
definitive qualitative theory of the incremental model, we do believe
we can offer postulates that are intuitively sensible at a relatively
grbss level of approximation. As in the case of many attempté to ' model
a highly complex situation, we introduce probabilistic assumptions that
we test only in their mean validity, without any claim to being able to:
extend the theory to examine in detail individual sample paths.

In the five assumptions that follow a central concept 1s that

of a conducive occasion for a given group of rules to be wused. Some

such notion is needed because the developmental probabilities for usé
of a rule are conditional probabilities — conditional on the use of:
some one rule of the group to which it belongs. It is apparent from the
formulation of the five assumptiens, that this  concept of conducive
occasion is tzken as primitive, and the fifth assumption makes explicit
our p}obabilistic postulate about the occurrence of such occasions. In
our judgment it is a central task of a deeper develepmental theory that
includes the semantics of context to account fovx the specific character
and occurrence of such occasions. It is not within the power of a
purely syntactic developmental theory.

| Assumption 1. On the occasion of an utterance. the prﬁbaﬁiiitj
is one that the child will try a grammatical rule from a groﬁp that is

conducive to the occasion.
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Assumption 2. TImmediately after a rule r is used, from his
more developed model of comprehension the child will Judge- - the
appropriateness of the best choice of a rule from the given. group.
This appropriateness 1is represented in the mean by a constant
probability .o

Assumption 3. For eéch rule 1 of a group there ié .é lineér
incremental chénge in-the probability df use on a'coﬁduéive occasion as
a function of the cons;ant probability m, of its appropriateness.

Thus on conducive occasions

p(t + hyr) = {1 - 8)p(t;r) + om, -

Assumption 4, The probability of using a rule r 1s changed
only on occésions conducive tc use of the groﬁp of grammatiéal rulés‘to
which r belongs.

Assumption 5. The occurrence of occasions that are conducive
to the child's use of any given group of grammatical rules -féllows a
Poisson law, i.e., the intervals between occurrence of these conducive
occasions are independgntly and identically distributed.

From these five assumptions, we can derive a simple mean
stochaétic differential equation. First, 1ét i be the ﬁaraﬁéter of the
?qissén process for the,ﬁccu;rence_of oécasions coﬁducive to theruse.of
a given group of rules. As already indicated, let.ﬁ(t,f) Be the meén
pfobabiiify of using rule r of a given group at time t. |

Thus with probability h we have:

p(t-+ h,r) = (1 = 8)p{t,r) + o,
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with probability o(h) more than one c¢onducive occasion occurs in- the
interval h, and with probability 1--ph-ofh) no such occasion: arises at

all, and thus by assumption (4)

p{t + h,r) = p(t,r) .

Combining probabilities and dividing by h, we have:

t + h,r) - plt,r h)
o A i p(t,r) - —epp(t,r) + eM“r T O; .

Whence as h -> o we obtain the differential equation

dp(t
M = _eup(t‘,,r) A e“‘ﬂr P

at

whose solution for the boundary condition p(t,r) = P, for t = £y is:

p(t,r) = M, - (”f - pr)e*d(t—tl)_,

where o = B

V.5 Test of the two-stage model

Usiﬁg the.six temporal sections made up from the 33 séssions as
described earlier, we have tested the two—sﬁage moael. in&ividually for
eécﬁrof the 29 groups of rules. Secondly, fér each class ofﬁfﬁieé
%ithin a given group, we héve estimated two parameters, the prbbability
of use din the fifst stage and the probability 6f use in the séébnd

stage.
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To give the two-stage. model the optimal chance of fitting the
data, we determined on. the basis. of the data ﬁhe .bééé breakpoint
between the stages for each class of rules. . Our methodelogy. for this
is straightforward but to be'completeiy explicit ﬁe define the relative
quantities. Let g be the number of times that rule r is wused in
time . section j. Then for a givenu_class,.the first stage. probability
'ﬁi’b;r;is- defined as follqws,,where r is the .rule and b dis the
breakpoint, the breakpoint having the walues b = 1,2,3,4,5. It is
understood that the notation b = 1, for example, means that  the break
occurs between the: first and.second sections.

-

nono,
g=1 T4

1,b,r ~ ©

s xe | ng,j'

J=1 keClass(

O

In similar fashion we define the probability iﬁ ‘the two—stage

model for rule r beiﬁg.used in the second stage:'

-6
2 on .
e =1 72¢ -
p29b5r 6 ’
5 = -nk,j

j=b+1 keClass(r)

. We now determine the best breakpoint by computing the. sum of-
squares for each possible breakpoint for the two-step model.- .We first
made this computation for each group of rules.  The formula for . rule r

in s given group with break at b is as follows:
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_Sg(r b,) : -; (n R o )2,:_
T j=1° Ty pl,b,r__ keClass(r)nk’é .

6 Lo . 2

J'r-,j="§+1 <nr’j- ) Q-Q»b’r %RGClags(r)n‘k"‘j- )

" "To obtain thé sum of squares for -a given' group of rules we
simply sum over the set of zules r in that group in the expreSSipn_fqr
325(r,b);*

" Figure'2 shows the distribution of classes across - the breaks,
that is, the distribution of classes  for the best break in terms of our
criterion of least squares. The histogram of Figure 2 is based on 27
groups, because two of.the groups, groups 15 and 24, have only a single
rule and therefore the_single probability.af”both stages is T.

If we look fer fhe best break across all the groups of rules,
then.i;_is not surprising that this occurs at brgak 2, that is, between.
éhe .second an&. thifa. time secﬁions° As fﬁé .datat.givén. in. the
-collection of the corpus in our first. report indicate;“ the ioﬁéééf
break by far in the corpus 1is during thg summer of 1971, which 1is the
break between the second and - the third time segtionsu Consequently,
this break is a natural one.

All the same, the fit lof thé two-stage model to the data is
rather poor. For example, the sum of squares for the best break, break
2, is 4.4 *‘108;‘ To give a sense of the wvariation in this : fit:acroess

thglvarioﬁs possible-breaks, if the.break is made between the first and
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Fig. 2. Distribution of clagses fox'; the ©it of the two-stage. model.
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second session, the sum of squares is 8.8 * 198, If it is made in the
third break, that is, between the third and fourth time sections, it is
1.2 *_109 and rises from there to 2.0 * 109 for break 5.

We also examined- the data using thé 33 sections 'as_time
gections but there is sufficient instability in the numerical data for
the use of rules .in a single section not tofmake these data reiiable
enough to report. It is worth indicating, howeﬁer, that looking at the
33 sessions as the time sections the best break occurred between

sessions 9 and 10, which is close to the end of time section 2 in the

analysis just reported abhove.

V.6 Fit of the incremental model

The equation for the incremental model requires that for a
given group of rules we estimate the parameter o and that for each
rule r of a group we estimate its initial probability o, and its
asymptotic probabdility T, of appropriateness.

We estimated Py by using the probability of use of a ?ule in
the first time section. Because the mean of the first time sgctign is
14 days, we set p{r,14) eqﬁal to the observed probability for the first
time section. |

In the case of . and o we used‘g more complicated procedure.
As an initial estimate of - We took the probability for the sixth time
section, and the preliminary estimaté of @ was. based on the following

considerations.
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Dropping the subscript v, we may write the basic equation of

the incremental model as follows:

- G-t
p(6) = m - (w-p)e™ ),
and thus:
m = plt) _ e-a(t-tl)
™ P'pl 4
whence
_ T=pE) L e
y{t) = 1n ToD, ot tl),
and so
oyl
o=

using‘ time-~secticns 2, 3, 4 énd 5. We then obtailned the initial
estimate _& fof a group by simply averaging over the &r's. |

Starting with these initial estimates we then minimized the sum
6f squares 82( a,-n?,r) for each rule of a group by éearching over the
intervals defined. by | |

~

7o+ LT
r r

& .1,
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Final estimates of an accuracy appropriate to the observed data were
obtained by this method. The various figures considered below that
compare the observed data and theoretical curves directly support this
conclusion..

Before turning to the detailed examination of some of tﬂe
developmental curves for individual rules, 'it‘is worth noting that
the sum of squares for the incremental model is 1.4 # 105 » which is
considerably less than the sum of squares for the two-stage model -and
is indicative of a definitely better fit.

We now turn to some detailed observations about the fit of the

incremental model to various groups of rules.

The three very general production rules of group 1 are used at,

a high level in any syntactic tree that generates an utterance. Rule 1

is the production rule for one- and two-word utterances and this

production rule shows an dincrease over the developmental period,

whereas the second rule, which is the rewrite rule for utterances that
consist of noun phrases and adjectival phrases that are not combined
with verbs would as expected show a decrease iIn usage. The third rule,

which ig the rewrite rule for whole sentences as well as verb phrases,

has a fairly constant wuse over the develcopmental period. These basic:

facts in the observable data are nicely expressed Iin the theoretical
curves, as may be seen from Figure 3.
The production rules of group. 2 generate terminals directly,

and especially terminals that 1lead to partial or fragmentary
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Fig. 3. Pit of incremental model for rules of Group 1, highest level rules.

‘(The,figures displaying the it of the incremental model all have the fol-
lowing format: +the abscissa shows Philippe's age (in months)ﬂ and the
ordinate shows the probability. For each rule-subgroup of the rule class,
the encircled numbers show the observed data point. The curves, labeled.
with corresponding mumbers in square boxes, show the theoretical curves
predicted by the incremental model. The o value is displayed, and, on
the far right, the asymptotic values of the m parameters are given.
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utterances, for example, adverbs standing alone, locutions,
interjections, or a preposition fellowed by an'adﬁefb,‘ There are some
strong developmental trends evident in the use of the prodﬁgfibn rules
of this group, and they are displayed in Figure 4. For example, as can
be seen in Figure 4, there is a very sharp inctrease in the gée of the
first production rule, which produces utterances consisting of a single
adverb.

The production rules of group 3 generate noun pyrases and
adjective phrases that are not cowmbined with a verb. The occurrence of
noﬁn phrases in ‘the speech of :most-young chiidren-of the aée of
Philippe.is highly frequent, and this is refiected in the‘obse:veéidata
as well as in the theoretical curve. In fact, the fluctuatiﬁnsJ are so
slight in the observaed data that the theoretital curve 1is essentially

flat, and this is true for all the subgroups of group 3, as shown in

Figure 5. As we noted above, the tendency to use a noun phrase as the
complete utterance decreases throughout the developmental
period.

The production rules of group 4 producé utterances that contain
a verb, whether or net the verb is combined with other 'words, for
exaﬁplé, a éubjeétu. The first ‘prodﬁctioﬁ-rule of this gfoup, 4,1,
which is the most‘frequently:uséd;'leads to the simplest utterances; it
 shows a decrease in usége'OVEf'the périod'covered'by this report. This
résult is also reflected in the fheoretical curve shown in Figuré 6.

The rules 4.3 through 4.8, 4.12, 4.14, 4,15, grouped for this analysis,
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together represent the tendency to add a word or phrase {such as as
locution KO) to the sentence; there is a slight increase in the usage
of this subgroup cver the developmental period.

The production rules of group 5 begin with the terminal 8' to
produce utterances that comtain a verb. They are extensively wused in
the corpus. The first rule, which produces wverb _utterances;sténding
alone, has a sharply decreasing usage in the corpus, ranging from
probability of .62 in- the ifirst sectibnlto «T4 in the sikth time
section. These data are clzarly reflected in the theoretical - curve as
shown in TFigure 7. In contrast, the second production rule .df this
group is the basic rule for utterances that have a subject as wgll éé a
verb, and there is a sharp increase in the use of this producfioﬁ fgle
from .37 in the first time section to .76 in the last time sedﬁiqn, and
again . the observed changes are reflected in the theoretical cufve. In
many ways the data and theoretical curves shown in Figure 7 .are among
the most iﬁteresting from a developmental standpoint of the entire
collection we are e:%cam:i.'i:),:i‘:ng.,= There 1is a very sharp change in - the use
of the main production rules of thé gioup during the developmental
peribd being studied. The dhange_has a natural linguistic basis toward
incféasing compléxity-'of ﬁéage and;-this chéﬁge,‘which‘ is incremental
éﬁd:.aﬁpérently cohtinuoué. in. ﬁafure,"isi fit: dﬁite';wellf by the
theoretical curves of the‘iﬁcreﬁenfal model. The other subgroups of
group 5 have sufficiently small usage that little comment 1is required

on the very.small change throughout the developmental period.
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Starting with group 6 the produciion rules deal with particular
subtrees of utterances; for example, groups 6, 7 aﬁd 8 afé é6ﬂcerned
with different non~terminal symbols representiﬁgu"tﬁé three main
functions of the noun .phrases as subject, object and hséinative
predicate. We present the data for groups 6, 7 and 8 in Fig;rgs 8, 9
énd 10. It is.to be . noted that .the relative change for gféﬁé 6 is
fairly slight over the devglopﬁéntalﬁperiod and, of the three groups,
is greatest for gréup 7. Group 7 pro&ﬁéég noun phrases as the subject
of a verb and what we get is Increasing coﬁplexity of ‘Fheséysubjects
over the developmental period as reflected in théxrelatiﬁe usage of the
production rules. For example, the simple first\ rulé has-;agshé;ply
decreasing usage and the second rule, which i@groducesz persénal
pronouns as subject of the werb, has a sharﬁly .increaéiﬁg use,
Philippe, as is also the case for English—sPeakiﬁg children,; does not
have a frequent use of personal-pronoun subjects of utterancés”fin his
early speech but uses them increasingly over the period coveréd by our
data. Interestingly enougﬁ, the developmental situationi}is quite
different for dEmcnstfative'pfﬁnouns as subjects of verbs. : Here the
usage is lower but relatively comstant over our developmentél'ﬁ;riodﬂ‘
Thiéfmay be_seeg“féf?ﬁéih{ the data and theoretical p?;vg of rg;e 5 of
g£oﬁp %?in Figﬁ}é'Ton L SRS R ‘ 0

Group 9 cbnsists of rulés For rewriting noun phrasgs, The.
fifs£ rule is the basic rule of this group-and dominateé the data With
little change in relative usage throughout the developmentailperio&, aé

may be seen from Figure 11.

142




1.00 —

a = 0.0088
0.9~
0.8 |
.0‘7—. \\ 0]
‘ (D _ ) 0]
' {il )
‘ 0
0.6 )
£
B
B 05
]
o
0.4
0.3 -
€ | ®
2 ®
0.2 - e
Ol - e ®
0 Lt T T s@._;_...;._[%| T2 Lyt
25 30 35 40

Age in Months
Fig. 8, Fit of incremental model for rules of Group 6, nominative

predicate noun phrases.

1k2s,




GpaTT

OO~
a = 0.0102
0.9 |
0.8
0.7
o6 o
£
:‘E"
i.
04 |
0.3
0.2 - ®
O
0.1 |- @
@ @
Ol bl gl | el LG
25 30_43 3B - ® 40" 7

. Age in Months
Tig. 9. Fit of incremental model for rules of Group T, subject

noun phrases.

142b




a = 0.0136

09k

0.7 -

=

p.
[+13
I

Probabilify
o
13
|

o
N
]

0.3

02 |-

Ol - ®

fsd

ol i v vy g
25 30 ' 35 40
Age in Months

Fig., 10. @it of incremental model for rules of Group 8, objec:tl

noun phrases. .

1h2c




.00 a=0.2013
r- 0
0
_ : S () W RS () 0]
0.9 - O o , o) -
0.8 |-
OJT[f
X
£
8 05
e
a
04|
- 03
0.2 -
01 b
e By ®
o L bl L ] , . _
= e e oL
' : Age in Months '

F‘iggrllo Fit of incremertsal model for rulss of Group 9, basic

noun phrases.

1hed




The rules in group 10 introduce noun phrases that begin with EP
(plural indefinite articles and prepositions)a- Figure:12 shows the
data and curves for this group; as can be seen, there is little clear
development in the data.

The rules in Group 11 introduce | determiners, numerical
adjectives, and adjective phrases into noun phrases., Rule 11.10,
which introduces the determiner and adjective phrase, increases over
the period, as does rule T1.14, which dintroduces the determiner.
Rules in the subgroup composed of 11.16 through 11.20, which introduce
indefinite articles (AI), also increase slightly. These increases are
offset by a clear decrease in rule 11.15, which simply introduces ﬁouns
without these modifiers. Other rules and subgroups of rules remain
more constant. See Figure 13.

Group 12 (Figure 14) contains rules that combine noun phrases
with conjunctions and prepositions. Rule 12,1 introduces the noun
phrase without a conjunction or preposition, and it decreases over the
period.  Rule 12.11 shows a slight increase, although the dafa are.
somewhat ambiguous. Rules 12.8 and 12.9 are grouped. togefher, and
they;show a slighf inefeése,.

" The tules in Group 13 (Figure 15) inﬁroduce the common or
proper ndun without an article and PT (indefinite pronouns) or PO
(possessive pronouns}. Rule 13.4 introduces proper nouns, and the use
sharply decreases, while tule 73.5, which introduces common nouns,
increases. The use of pronouns, with rules 13.1 to 13.3 grouped

together, increases over the period.
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Group 14 (Figure 16) contains two adjective phrase rules, the
first of which (714,1) is highly dominamt. It shows a slight decféhée in
use over the developmental period | )

The rules in Group 16 introduce the determiners. Thefe. is a
mild increase din the use of demonstrative adjectives (rulg 16.1),
possessive adjectives (rule 16.3), and indefinite articles (ruie 16.5).
The definite article shows a marked decrsase over the period,  as shown
in the observed and theoretizal data for rule 16.4, in Figure 17.

The rules in Group. 17 #ntraduce numerical adjectives. As
showvn in Figure 18, there is a slight decrease in cardinal adjectiyes,
and an increase in ordinal adjectives. The data. and theoreti'cal
curves are shown in Figure 18. |

Group 18 contains rules that introduce verb phrases. - There is
a marked decrease in rule 18.1, which dintroduces the verb phrase GV,
and a modest increase in other rules in the group that introduce GV
with modifications and GV', - The theorefical cuﬁves match the observed
data rather well, as shown in Figure 19,

Groups 19 and 20 introduce auxiliary and modal words dInto verb
phrases, The theoretical and observed data are shown in Figufes 20
and 27. There is little change over the developmental period,_.

.. .Gfoups .21 and 22. introéuég the ;verb pﬁfases‘ év  and GV'
respectively.  They are-lafge. grouﬁé of ruies, which we divided into
13 subgroups,éach. Unfortuﬁately; the théorétical cﬁrves.and bbserved

data do not fit very well on the whole, as seen in Figures 22 and 23,
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The evidence seems to show that these groups do not exhibit the
development of vefb phrases., | |

Groups 23 and 25 introduce terminal gymbols into verb'ph:ases.
The data and curves as shown in Figures 24 and 25 ° do not show any
substantial develcpmental trends but are relatively flat.

Groups 26 and 27 (Figures 26 and 27) are low-level rules for
adjective phrases, and again the data do mnot show any, marked
developmental trends.

Group 28 Iintroduces questions. In a rough qualitative way,
some of the predictions are reasonable. For example, rules 28.170,

28.11, 28,13, and 28.17 all introduce  pro forma questions ‘such as

qu'est-ce c'est? The tendency to wuse these questions,'decreéses
sharply, and this decrease is predicted very accurately. as seen in.
Figure 28, Other rules, such as 28.8, show something of . an:increase,.
but not as evenly as predicted. |

Group 29 contains two vrules that introduce the expréssions un
peu and un petit peu. These rules have ilittle Ilinguistic interest,
aﬁd the data and theoretical curves are very poorly matched aé seen in
Figure 29,

An overall observation about the aécuracy of the fits: of the
incremental model is that it . fits best the data for the highest level
groups of rules. One reason for this could be that there s more data
to support the predictions made on these rules. Another reason may_be
that it was clearer what linguistic considerations were relevant to the

top-level rules as opposed to the lowyer-level rules.
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We have not shown here the estimates for the developmentai
parameter <« of each' group, because there is no simple way of .
interpreting the psychological meaning of the rate expressed by w.
Due to the fact. that in many cases there is very little change between
the initial and final frequency of usage of the rules of a given class,
the value of @ can.change in a relatively insensitive way over a quife
wide range. In other words, With- respect to o the least-squares
function is very flat around the minimum. Also, the numerical value bf
o 1is determined by the units of measurement for time we have used,
namely, days, and a direct psychological interpretation of these units
is also not particularly interesting. Finally, it should be observed
that we could have improved the fit of the theoretical curves té the
data by estimating simultsneously the parametersg PLs T .and o for
each group rather then estimating P. first and then making an estimate
of . and «. As indicated already, however, we do not believe that
this would have led to a markedly better increase in the fit, and the
computations were considerably simpler but still extensive fo? the
approach we chose.

What we think is dImportant about our. results is fhis.
Systematic developmental trends for the use of individual grammaﬁical
rules are easily identified in many cases and a goed theoreticﬁl
account of them can be given to a first. approximation by a

probabilistic model of an incremental character.
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Appendix I

Incorrect Grammatical Analvses

A detailed analysis of the rules by which the utterances were
recognized has enabled us to see that some of them were analyzed
incorrectiy. We present below the cases.: in which the gramﬁatical_
analysis is not satisfactory. As will be seen, in many cases the.reasén
the utterances are nct analyzed correctly is either because Philippé_
was repeating the same word, or because the subjecﬁ.of the verb was
omitted.

We present the - sentence type, folleowed by several utterénces,
and by the grammatical rule which is responsible for the recbgnition of
these utterances.

TABLE VIIY

Incorrect Grammatical Analyses

VN DN NC

fume la maftresse

briiler le feu

(uses rule 21,25 GV ~> V 3NF)

(incorrect analysis for 8 tokens out of 31)

VN NP

fume Philippe

tiens Madeleine (NP is a vocative)
travaille Papa (probably for Papa travaille)
ouvre Madeleine (NP is a wvocative)

(uses rule 21.25 GV -> ¥ SNP)

(incorrect analysis for 15 tokens out of 16)

VT NP

boire Madeleine

coute Philippe (NP is a wvocative)

attends Papa (NP is either a vocative or an.object)
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ramasse Madeleine (NP is a vocative)
(uses rule 21.25 GV -> V SNP)
{incorrect analysis for 9 tokemns out of 14)

NC NP

docteur Rogalski

(uses rule 3.3 SN2 -> SN NP)

(incorrect analysis for 1 token out of 10)

EP NC EP DN NC

au jardin dans 1'eau

(uses rule 12.12 SN®*1 -> EP NP* EP NP%)
(1nccrvect analysis for 1 token out of 7)

EP NC EP NC

des bras des mains

(uses rule 12.12 SN%1 -> EP NP# EP NFP*)
{incorrect analysis for 1 token cut of 6)

NP NP

mamie mamie

(uses rule $2 -> SN NP) :
(incorrect analysis for 4 tokens out of 6)

VN NC

tiens pompier

{uses rule 21.25 GV -> V SNP)

{incorrect analysis for 6 tokens out of 6)

VN IN NC

tiens un canard

tiens un <outeau

{uses rule 21.25 GV -> V SNF)

(in these cazesz, "tiens" could be paraphrased by "here is")
{incorrect analysis for 3 tokens ocut of 3)

VI PT

attends toi {for "toi, attends')

déshabillé moi  (for "moi, je suig déshabillé")

ecris mol {for "moi, j'écris")

metrtre toi {for "toi, mets ca')

renverse moi (for "moi, j ai renvefse quelque chose

ou "moi j'ai €té€ renversé') -
(uses rule 21.37 GV -> V PT)
{incocrrect analysis for 5 tokens out of 5)

VT DN NC

faisaient les enfants

font les dames

{uses rule 21.25 GV -> V SNP) -
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{incorrect analysis for 3 tokens out of 5)

PF VN BN NC

il briile ie pistolet

{uses rule 21.25 GV -> V SNP)

(incorrect analysis for 1 token out of 4)

DV PF PS VT NP

comment elle s'appelle Clara

comment elle s'appelle Mare

(uses rule 22.2 GV' -> P3 V SNP)
(incorrect analysis for 3 tokemns cut of 3)

DN NC VN DV

le micro parler dedans

{uses rule 21.27 GV -> V DV)

(incorrect analysis for 1 token out of 3)

DV PF VA VT DN NC

oui il était habillé le chameau

voild il est enlevé le sidge

voild i1 est réparé le moteur

{uses rule 21.25 GV -> V SNP)

(incorrect analysis for 3 tokens out of 3)

EP NC NP

au parc Montsouris

(uses rule 3.4 SN2 -> SN NP)

(incorrect analysis for 1 token out of 3)

PD VC AQ NP

c'est beau Clara

c¢'est dur Mamen

(uses rule 21.5 GV -> COP SA SN)
(incorrect analiysis for 3 tckens out of 3)

VT NP

fais Maman (for "que fais~tu Maman?") -
{uses rule 21.25 GV -> V¥ SNP)

(incorrect analysis for 3 tokens out of 3)

PD VC NC NC

c'est monsieur loup

(uses rule 21.15 GV -> COP SN SNS)
(incorrect analysis for 3 tokens out of 3)

EP NC NP

de monsieur Boirat
de monsieur Seguin
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(uses rule 3.3 82 -> SN NP)

(incorrect analysis for 2 tokens out of 2)

DV PF VA VT AD NC
comment elle est faite cette maison.
(uses rule 21.25 GV -> V SKNP)

(incorrect snalysis for 2 tokens out of 2)

PF PS VT DN NC

il se cace 1le camion

(uses rule 22.2 GV' —> P35 V SNP)
{incorreet analysis for 1 token ocut of 2)

PF VA VN DN NC
elle est cassfe la vitre
{uses rule 2%.25 GV -> V SNP)

(incorrect analysis for 2 tokens out of 2)

PF VA VN DN NC EP NP
elle est. arretée la motc de Cerard
(uses rule 21.25 GV -> V SNP)

{incorrect analysis for 2 tokens out of 2} .

PF VA VF DN NC

elle est tordue la page

(uses rule 21.24 GV -> ¥ SNP)

(incorrect analysis for 2 tokens out of 2)

VD PS VT NP

veux le mettre papa

{uses rule 22.2 GV' -> PS V SNP)
(incorrect anslysis for 2 tokens out ef 2)

VD VI DN NC

faire partir Ia colique-

faire tomber les crayons

(uses rule 21.54 GV -> V' SNB)

o

(incorrect analysis for 2 tokens out of 2)

PD PD VC IN NC NC

ga c'est un pont de

ga c'est un camion betonmeuse

(uses rule 21.15 GV -> COP SN SNS)
(incorrect analysis for 3 tokens out of 3)

PD VC NP NP

¢'est papa maman

c'est Babar Babar

c'est Gérard Martine

(uses rule 21.15 GV -> COP SN SNS)
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(incorrect analysis for 3 tokens out of 3)

PF VC incomplete sentence
ils sont o
il est

(3 tokens out of 3)

PF VA VI incomplete sentence.
j'ai failli
(1 token out of 3)

VN EP NP (should have a derivation such as NP
souffler dessus papa should be an apposition)
(incorrect analysis for 3 tokens out of 3)-

TN AC NC

une deux trous

{(uses rule 11.12 NP%* -> DET NUM NC)
(2 tokens out of 2)

IN NC EP AC NC VN

une voiture avec deux portes ouvertes
{uses rule 5.2 8" -> SNS SV) -
{incorrect analysis for 2 tokens. out. of- 2)

IN NC PF VT

un jouet je veux

(uses rule 7.3 SNS -> SN* PF)

(incorrect analysis for 2 tokens out of 2)

IN NC VT DN NC

une b€tise toucher la pipe

une pelle ramasser les feuilles

(uses rule 5.2 §' -> 8NS SV)

(incorrect analysis for 2 tokens out of 2)

IN NC PF VT

un sucre tu manges

(uses rule 7.3 SNS -> SN%® PF)

(incorrect analysis for 2 tokens out of 2)

KO DV PD PD VC should be KO PR
ah que ce c'est '

(no rule KO PR PD SV)

(2 tokens out of 2)

PD VC EP NC EP NC

c'est des fruits des fruits

(rule 10.2 SN#%* —> EP NP* EP NP%*)
(incorrect analysis for 1 token out.of 2)
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PD VD VT

celui-13 faut couper

(uses rule 5.2 S' -> SN SV) S e R

~ (incorrect analysis for 1 token out of 2) S o

PF VI EP PI DN NC

il revient tout a 1'heure

(uses rule 21.54 GV —> V' 8NS)

(incorrect analysis for 2 tokens out of 2)

P¥ VD DG VT PT

je veux pas boire moi

(uses rule 21:37:GV => ¥ PT)

{incorrect analysis for 2 tokens.out of 2) .

PF VI NC DV

il fait camion dehors

(uses rule 21.26 GV -> V SNP DV)
(incorrect analysis for 2 tokens out of 2)

PI EP IN AQ NC

tout d'un seul coup Co
{uses rule 12,13 SN*1 —> NP% EP NP*)
(incorrect analysis for 2 tokens out:of: 2) .

PR LC PF VT AD NC

qu'est-ce ils font ces gens

(uges rule 21.25 GV —> V SNP) :
(incorrect analysis for 2 tokens:out of 2)

PR 1.C PY VT EP AQ NP

qu'est-ce v.a de beau Clara

{uses rule 11.23 NP* -> ADJP NP)
{incorrect analysis for 2 tokens out of 2)

CS PF PS VT NP

s'il te plaft Papa

(uses rule 22.2 GV' -> PS V SNP)
(incorrect analysis for 2 tokens out of 2)

VA VN DN NC

est cassé les fleurs

est sorti les wvaches

‘(uges rule 21.25 GV -> V SNP)

- (incorrect analysis for 2 tokens out of 2)

VA VT DN NC

_est mouillée la voiture

(uses rule 21,25 GV -> V SNP)

(incorrect analysis for 2 tokens out, of 2)
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VT PI EP DN NC

attends tout 3 1l'heure

(uses rule 21,25 GV -> V SNP)

(incorrect analysis for 2 tokens out of 2)

V4 VI DN NC CC DN NC AQ

a mettre le gilet et les chaussons bleus

(this "a" stands probably for "je wvais" or "il faut')
(incorrect analysis for 2 tokens out of 2)

FREQUENCY 1

AC AQ NC PF¥F VT
deux petits disques je mets
(uses rule 7.3 SNS ~> SN% PF)

AC AQ NC PF PS VT
deux petites filles elles g'appellent
(uses rule 7.3 SNS -> SN* PF)

AC NC PF VA VT
trois heures t'avais mis
(uses rule 7.3 SNS -> SN¥* PF)

AD NC PF VT DG
ces gens je sals pas
(uses rule 7.3 SNS -> SN* PF)

AD NC AD PD VC NP AD NC repetition
cette dame-13 c'est Madeleine cette dame
(uses rule 25,15 GV -> COP SN SN3)

AD NC AD PF VA VN AD NC repetition
cette roue~l13 elle est cassée cette roue
(uses rule 21.25 GV -> ¥ SNP) -

AD NC AD PF PS VT DG AD NC repetition
ce chien-13 je le comnais pas ce.chien
{uses rule 7.3 8NS —> SN#& PT) :

AQ NC DV PF PS5 VT NC
ton stylo-132 j'en ai bescin
(uses rule 7.9 SNS ~> SN#® DV PF)

A0 NC NP
" mon ami Pierrot
(uses rule 3.4 82 -> SN NP)

A0 NC PF PS VT AO:-NC S repetition.
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ta fourrure tu la mets ta fourrure
(uses rule 7.3 SNS -> SN* PF)

A0 NC PF PS VI EP AO NC
son moteur il le laisse dans sa tete
(uses rule 7.3 SNS -> SN*% PF)

AQ AQ NC ‘
cochon sales mains
(uses rule 11.11 NP% ~> ADJP NC)

AT NC PD VC PD
- quelle couleur c'est.ga.
(uses rule 7.7 SNS -> SN¥* PD)

AT NC PF PS VA VT DN NC
quellie couleur tu 1'as achetee ta montre
{uses rule 7.3 SNS -> SN#* PF)

AT NC VD VN
" quel disque faut prendre
(uses rule 5.2 S' -> SNS SV)

AT NP NP
quelle Madame Rogalskl
(uses rule 3.4 S2 -> SN NP)

CC DN NC PF Vi should be AQ instead of NC
‘et le bleu il marche

CC DN NC EP EP DN WC stuttering
et les mains de au le monsieur
(uses rule 12,4 SN#1 -> NP%* EP EP NP%)

CC DN NC EP EP NC stuttering
"et les bouteilles de d'eau
(uses rule 12.4 SN*{1 -> NP* EF EP NP¥%)

CC DV DN AQ NC PF VC EP TN NC EP IN NC
et la 1a petite souris elle est sur une casserole sur une poubelle
‘(uses .rule 10.2 SN#*% -> EP NP%* EP NP#)

- CC DV IN NC PF VA VT o -
et.13 une pomme elle a mis
(uses rule 7.3 SNS -> SN* PF)

~ CC DV DV -DN NC FF PS VT _ _ . i

et voild que.le matin il la mange
(uses rule 4.16 S3 —> CC DV DV S' and 7.3 SNS -> SN* PF)
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CC IN NC EP DN NC VN
et une voiture avec le coffre ouvert
(uses rule 5,2 S' -> SNS SV)

CC NP PF VA VN PD EP NP
et Madeleine il a fondu celui de Madeleine :
(uses rule 7.3 SNS -> SN* PF and 21.25 GV -> V SNP SN*%)

CC PD EP AQ NC
et ga des petites lumiéres
(uses rule 12.10 SN*1 -> pd ep NP%*)

CC PD VC PI EP NC PD repetition
et ca c 'est tous des camions ¢a
(uses rule 21,15 GV '-> COP SN SNS)

CC PD VA VT A0 NC EP NC EP NC
et celui-13 a mis ses oreilles en bas du chapeau
(uses rule 21.35 GV -> V SNP SN#%) o

DG PD VC DN NC CS PL VD VI should be PR
non c'est le pont qu'on fait tomber
(there should be a rule §' -> SNS SV PR SNS s5V)

CC DV NC VT DG EP NC EP NC
et en bas a pas de peinture en bas
(uses rule 4.10 83 -> CC DV 8")

CC PD VC AO NC CS PF VA VT 1C should be PR instead of CS
mais c'est ton fou que j'ai mis la-bas S had

CC PF incomplete
mais je T

DV PF PS VI NP
pas bleu rouge

DG DG PI EP NC

non pas tout de suite

(uses rule 12.3 SN*T1 —> NP% EP NP%)
DG DG PI EP VT

neon pas tout a fait _ ‘

(uses rule 22.16 GV' —> EP V)

DG DG VN ' incomplete
£ o .
non pas reflachis

DG P8 PS5 VI DG stuttering
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non 1le 1'accroche pas
(uses rule 22,713 GV' -> PS PS V DG)

DG DN NC PS NC should be DG DN NC DN KC
ras le front le peigne.

_{uses rule 22.1 GV' -> PS V)

' DG DN NC PF VT
" non le tabouret je veux
(uses rule 7.3 SNS -> SN* PF)

DG PD V¢ AQ PT should be PF
~non c'est pas triste moi-

DG PD VC DN NC CS PI VD VI should be PR instead of CS
" mnon c'est le sable qu'on fait tomber

DG PD VN DN NC
~non ¢a tourne les trains

(uses rule 21.25 GV > V SNP)

DG PF VF DG AC NP
" non 1l coud pas mon papa
(uses rule 21.29 GV -> V DG SNP)

- DG PF VI PT
" non. je reviens nous
1(uses rule 21 54 GV -> V' SNS)

DG PF VG DG DV NG should be AQ

non elle est pas toujours malade

DG VT DV incemplete
-pas mis comme

DG VT DG EP NC EPF DN NC DN NC repetition
‘non a,pas de manége & 1'ecole & l'ecole
(uses rule 21.30 GV -> V DG SNP SN##)

~ DN AQ NC PF VD VN DN NC DN AQ NC repetition

le petit gargon il veut chasser le papillon le petit gargon

,(uses rule 21,24 GV -> V SNP SNS)

' DN AGQ NC VT IN NC CS PF PF VN  should be DV PT PF VN

la petite fille 2 un magnetophone comme . toi tu vols
(uses rule 5.3 8' —> SNS SV CS SNS.SV and

-(rule 7.4 SNS -> PF PF)

DN NC PS VI DN
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les vis les mettre 12
(uses rule 3.2 S' -> SNS §V)

DN NC AQ PF VA VT DN NC AQ DN NG (le feu is analyzed as a SubJect)
le feu rouge il a oublié le feu rouge le conduiteur
(uses rule 21.34 GV -> V SNP SN3)

DN NC EP NP PF VC EP DN NC NP
le syndicat de maman il est i la rue Montbrun
(uses rule 271.15 GV -> COP SN SNS)

DN NC EP NP NP
la voiture & papa maman
(uses rule 3.4 S2 ~> SN NP)

DN NC EP VT CS DN NC VD VI DN NC .
le sifflet pour dire que le train va partir la valise
(uses rule 21.54 GV -> V' SNS)

DN NC PD VT EP NC DN NC repetition
les fleurs ga a des mains les fleurs
(uses rule 21.34 GV -> V SNP SNS)

DN NC PF PS VA VT DN NC repetition
les croissants tu les as emportés les croissants
{uses rule 7.3 SNS§ -> SN#% PF)

DN NC PF PS VA VT NP

les croissants tu les as emportés Madeleine
(uses rule 7.3 SNS -> S5K* PF and

(rule 21.25 GV -> V SNB)

DN NC PF VC EP DN NC DN NC repetitlon
les gens ils sont a 1'endroit les gens
(uses rule 21.15 GV -> COP SN SNS)

DN NC PF VA VN EP NC PD
le chien il est passé en dessous ga
(uses rule 21,34 GV -> V SNP SNS)

DN NC PF.VA VT DN NC repetition.
le toboggan il est tordu le toboggan.
(uses rule 21.25 GV -> V SNP}

DN NC PF VT EP AQ NC DN NC repetition

les chiens ils ont des petites maisons les chiens
(uses rule 21.34 GV —> ¥ SNP SNS)

DN NC PF VT AC NC DN NC repetition .

1a dame elle a deux bracelets la dame-
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(uses rule 217.34 GV -> V. SNP SNS)

DN NC PF VT IN NC DN NC repetition
la maltresse elle a un stylo, la mafTtresse
{uses rule 21.24 GV -> ¥ SNP SNS)

DN NC DV PF PS VT
le matin qu'il la mange
{uses rule 7.9 SNS -> SN% DV PF)

DN NC EP NC
la fumée par terre
(uses rule 12.3 SN*{ —-> NP%* EP NP%)

DN NC VA VT DV
le doigt a met dedans-
(uses .rule 5.2 S’ -> SNS SV)

DN NC VC incomplete
les gargons ttais - s

DN NC VT
la poussiére balaie
(uses 5.2 rule S§' -> SNS SV)

DN NC VI EP DN NC
la cassercole mettre i la cuisine
{uses rule 5.2 §' -> SNS SV)

DN NC EP EP DN NC stuttering
la fumée du de la locomotive
{uses rule 12.4 SN®* -> NP*® EP EP NP%)

DN PO EP NC
la mienne de raquette
(uses rule 12.3 SN*1 —> NP# EP NP%)

DV DN NC PF VT EP NC DN NC-
comne le camien il faisait du bruit 1'avien
{uses rule 7.3 SNS -> SN# PF)

DV DV PF VC LC should be DV C5
mieux qu'ils restent li-dedans
(uses rule 4.14 S3--> DV DV S')

DV IN NC PF VA WN.

comme un crayen il est roulé
(uses rule 7.3 SNS -> SN* PF)

158




DV PD PD VC DN NC
comme ¢a c'etait les bateaux
(uses rule 4.3 §3 -> DV §'")

DV PD PD VN
comme ¢a ga tourne
(uses rule 4.3 §3 —> DV 87)

DV PD PD VN DM AQ
comme ¢a ¢a tourne tout seul
(uses rule 4.3 33 -> DV §')

DV PD PD VD VI DN NC
comme ¢a g¢a fait marcher le commerce
(uses rule 4.3 83 —> DV 8")

DV PD VT DN NC
comment g¢a fait les moutons?
(uses rule 21,25 GV -> V SNP)

DV PF PS VN DN NC
quand elle s'arr€tera l'aiguille?
(uses rule 21.24 GV ~> V SNP SNS).

DV P¥ PS VT DN AQ NC EP NP
comment elle g¢'appelle la petite fille de Madele1ne9
(uses rule 22.2 GV' -> PS V SNP)

DV PF P3 VT NP
comment tu t'appelles Madeleine?
(uses rule 22,2 GV' -> PS5 V SNP)

DV PF PS VI AD NC AD
comment ils s'appellent ces enfants-147
(uses rule 22,2 GV' -> PS V SNP)

DV PF VA DG VT NC AD NC AD
pourquoi il a pas mis son. ce manteau-13?
(uses rule 21.24 GV —> 8NP SNS)

DV PF VA VT AD NC
comment il est failt ce p01sson9
(uses rule 21.25 GV -> V SNP)

Dv PF VN.CS 'PF. VD EP VT EP NC EP DN NC

comment tu ouvres comment tu fais pour mettre du feu dans la cigarette?
{uses rule 4.3 83 -> DV S' and 5.3 8' -> SNS 5V CS SNS.SV) -

DV PF VN DG DN NC

pourquol elle tient pas la moto?.
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{uses rule 21.25 GV -> V SNP)

DV PF VN DN NC
pourquoi il pleure le bebé?
(uses rule-21.25 GV ~-> V SNP)

DV PF VT NP
comment tu travailles Madeleine?
(uses rule 21.25 GV -> V SNP)

DV PF VT NP
comment tu dessines Madeleine?
{uses rule 21.25 GV -> V SNP)

DV PS VT DV

13 le peigne 13

(there is no rule DV DET NC DV)
(uses rule 22.4 GV' -> PS V DV)

DV DV PF VA VI DV repetition
alors 13 ils sont partis 13

DV EP EP NC PI VT EP AQ NC stuttering
13 dane au magasin on acheté des petits chiens
(uses rule 5.7 S' ~> SNS#% SNS_SV)

DV DN AQ NC VT DV repetition
13 wn petit trou fais 12
(uses rule 5.2 §' —-> SNS SV)

DV IN NC PF VT DG
dedans .- une chose je sais pas
" (uses rule 7.3 SNS~> SN# PF}.

DV IN NC DV PF VA VT should be PR instead of DV .
13 un chien qu'ils ont laisse 13

(uses rule 7.9 SNS -> SN* DV PF)

(no rule S' -> SN#* PR SNS 8V)

DV PD VC EP VT.EP EP AQ NC should be NC instead of VT
13 c'est des couverts pour des petits enfants

(no rule SN¥*% —> EP NP% EP EP NP%*)

(uses rule 21.23 GV —> COP GV')

DV PD VC IN NC EP EP NC EP VN PR VN should be EP NC instead of EP VN.
13 c'est un autocar .avec du f£il de courant qui passe :

(no rule SN#* -> NP%* FEP EP NP%* EP NP#*

(uses rule 5.5 §' -> SNS SV PR SV)

DV PF VT EP PI AQ NC should be AI instead of PI
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oul il coupe avec plusieurs gros trucs
(no rule NP#% ~> AT AQ NC) '
{uses rule 21.34 GV -> V SNP SNS)

DV PF VC AQ NC
dedans il est blanc bateau.
(uses rule 21.5 GV -> COP.SA SN)

DV PF VA VN NP 2 derivations should be necessary -
voila jfai fini Ginette S -
(no rule GV -> V SHS)

(uses rule 21.25 GV -> V SNP)

DV AQ NC should be-DM
trop petit chausson

DV PF VC AO NC AQ NP
ol il est ton c1re gentil papa
{uses rule 21.15 GV -> COP SN SNS)

DV PF VC DN NC should be DN :AQ
ot il est le bleu Lo

DV PF VC DN NC AQ NC
od elle est la voiture grosse voiture
{uses rule 21.15 GV -> COP SN SNS)

DV PF VC PD DN NP EP AD NC stuttering
ot il est ce le gronomme de ce monsieur?
(uses rule 21.15 GV -> COP SN SNS)

DV PF VC PS VI DN AT NC
oU il est le su l'autre sucre? ' stuttering
(uses rule 21.13 GV -> COP GV' and 22.2 GV' -> PS V SNP)

DV PF VC DN NC AT NC
ol elle est la roue 1'sutre roue?
{uses rule 21.15 GV -> COP SN SNS)

DV PF VC NP EP DN NC
ol elle est Mamie dans le salon
(uses rule 9.3 SN* —> NP#® EP NP%*)

DV PF VC NC EP DN NC DV

ot elle est Mamie dans le salon 13

(uses rule 21.4 GV ~> COP SN and rule 9.3 SN* ->. §{P* EP NP*)
v PF VD BS VT DV repetltlon

apres il va les ramasser aprés
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' DV PI PF VN DV AD NC

. (uses rule 5.7 S' -> SN** SNS SV)

. 1% on il travaille aussi ce monsieur
- {uses rule 7.3 SNS -> SN* PF and
o (fule 21.28 GV -> V DV SNP)

DV PI VN PR PR PD VC C5 PF VC AQ NP stuttering
" aprés on croit que que c'est que elle est vieille Limoges
" (uses rule 21.52 GV —> V SNP PR 8")

DV VA VI 'NP~ . -~ 1nc0mplete g
pourquoi a enlevé Madeleine?

DV VT A0 NC AQ NC.
voild Ecrire ton nom petit cochon
{uses rule 21.34 GV -> V SNP .SNS)

DV VT DG DV
en-a pas ici
(no rule PS V DG DV)

DV VT EP NC EP AQ NC EP PT
pourquoi a des trous A tes chaussons a toi?
(uses rule 21,35 GV -> V SNP SN##*)

EP DN NC PF PS VT DN NC EP DN NC
dans la voiture je le mets le tube dans la voiture
(uses rule 22.2 GV' -> PS V SNP)

EP PS5 VN DN NC - _ should be EP DN NC DN NC
sur la figure la poupte
(uses rule 22.19 GV' -> EP PS V SNP)

EP EP AT NC PF VT stuttering
NN ‘

- a a quelle heure tu veux _

" (uses rule 5.7 S' —> SN%* SNS 8V)

EP EP IN NC stuttering
~avec du un pinceau
(uses rule 12.16 SN*1 -—> EP EP. NP#*)

EP IN PI NC VT stuttering -
des une autre lumette acerochée :

'EP NC EP PS VN DN NC should be EP. NC EP DN NC DN NC
du crayon sur la figure la poupée
(uses rule 5.8 8' —> SN&% GV').

EP AT NC IN NC-EP NC PF VT
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avec plusieurs machines une scie a moteur il c0upe
(rule 5.7 §' —> SN#%* SNS SV and
(rule 7.3 SN§ -> SN% PF}

EP PR PD VC EP VT PR FD
pour quoi ¢'est pour faire quoi ga
(uses rule 5.7 S§' -> SN#*%* SNS SV)

EP PR PD VT IN NC
a quoi ga sert une fronde
(uses rule 21,25 GV -> V SNP)

EP PR PF VN NP
a quoi il joue Gérard?
{uses rule 21.25 GV -> ¥V 3NP)

EP PR PF VN DN NC

par quoi il sort le feu?

sur quol elle roule la voiture?
(uses rule 21.25 GV -> V SNP)

EP VN NP
pour parler maman

EP VT NC should be EP VD VI
pour faire rire

(no rule EP VD VI)

(uses rule 22.17 GV' -> EP V SNP)

IN AQ NC EP NC PY VI IN NC
un petit bout de roue v a une vis
(uses rule 5.2 8' —> SNS SV and 21.64 GV -> PY V SNP)

IN AQ NC PF VT
une petite cloche elle a
{uses rule 7.3 SNS -> 3SN* PE)

IN AQ RC PY VT EP AD NC
un petit train y a sur ce livre
{uses vule 7.3 SNS -> SN% FF)

IN AQ NC EP NC EP VT EP EP DN NC
un petit bout de pain pour mettre dans dans le chocolat
(uses rule 8.2 SNP -> EP EP KNP%)

IN AQ NC PF VT

une carte postale il envoie
(uses rule 7.3 SNS ~> SN* PF)

63




IN NC PD VC DN NC DN NC
un chariot c'est les gens les charlots
(uses rule 21,34 GV -> V SNP SNS)

IN NC P¥ VT EP NP
un cendrier je veux pour Madeleine
(useg rule 7.3 SNS -> SN* PF)

IN NC PF VN
une volture elle roule
{uses rule 7.3 SNS -> SN¥* PTF)

IN NC PF VT AG NP
un- chateau elle a ma Maman
{uses rule 7.3 SNS —-> SN* PF)

IN NC DV PF VA VT , should be PR instead of DV
un chien qu'ils ont laisse
{uses rule 7.9 SNS -> SN* DV PF)

IN NC VD VT DV
un Sne faut Falre 13
{(uses rule 5.2 §' -> SNS 3V)

TN NV VN EP NC
un monsieur wu au cinéma
(uses rule 5.2 S' —> SNS SV)

IN NC VI ,
un trou arrive

IN NC VN IN NC
une lampe manque un £il
{uses rule 5.2 §8' -> SNS SV)

IN NC VT DN NC EF DN NC
une pelle ramasser les feuilles dans le rateau
(rule 5.2 8' —> SN§ sV}

KO NC should be AQ

ah idiot ,

{(no rule KO AQ)

KO NC : should be KO KO
ah bon

{no rule KO AQ)
KO DV PF VI DG

attention qu'elle tombe pas
(uses rule 4,12 S3 -> KO DV §')
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KO DV PS VN EP DN NC should be DN

oh encore la fumée dans la musique
(no rule 82 -> KO DV SN%*1)

KO EP DN NC EP EP NC
oh dans la chaise dans des bancs
(uses rule 12.15 8N*1 ~> EP NP%* EP EP NP=*)

KO EP XC EP NC stuttering
oh des bols des bols
(uses rule 12,12 SN*1 -> EP NP* EP NP¥%)

KO NC PF VD VN should be KO KO
attention attention je vais fermer
{uses rule 7.3 SNS -> SN% PF)

KO NC FF VT DG
ben dimanche je sais pas
(uses rule 7.3 SNS -> SN# PF)

KO PD VC IN NC IN NC
oh c'est un oiseau une tourterelle
(uses rule 21.15 GV —> COP SN SNS)

KO PF VA VN A0 NC
oh il est roul® tom sac
(uses yule 21.25 GV -> V SNP)

KO PF VA VN DN NC
oh 1l est rentré 1s pointe -
{uses rule 271.25 GV -> ¥ SNP)

LC PF PF VI EF DN NC should be LC PF PS
parce il Ilui tombe de la farine

parce 11 Iui tombe de 1la neige

(uses rule 7.4 SNS -> 3N* PF}

NC EP NC
mal au ventre
{uses rule 712.3 SN%1 -> NP* EP NP#%)

NC PD VC

losange c'est

(uses rule 7.7 SNS -> SN% PD)
NC PD VC IN NG

caisse e'est un tonneau

(uses rule 7.7 SNS -> SN¥* PD)

NC PF VC should be AQ
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fou elle est _ e
(uses rule 7.3 SNS —> SN* PF)

NC PF VC DV
bouton il est 13
(uses rule 7.3 SNS —> SN* PF)

NC VD VI
chaise allez viens
{uses rule 5.2 §' -> SN§ 8V)

NC VN DV
micro parler dedans
(uses rule 5.2 S' ~> SNS SV)

NC VN NC
pompier tiens pompier
{(uses rule 5.2 S' -> SNS SV)

NC EP DN NC VT should be VT
bois de 1l'eau fais
{uses rule 5.2 S' -> SNS SV)

NP DV PF PS5 VT DV
Jean-Michel aussi je l'aime bien
{uses rule 7.9 SNS -> SN* DV PF)

NP PD VC DG AQ NP repetition
marco c'est pas possible marco
(uses rule 7,7 SNS ~> SN* PD and 271.4 GV —-> COP DG SA SN)

NP PF VD VT
maman je vais attaquer .
{uses rule 7.3 SNS —> SN* PF)

NP PF VT AQ NC NP repetition
Papa il a un petit cinema papa
(uses rule 7.3 SNS -> SN* PF and rule 21.34 GV -> V SNP 8N3)

NP PF VT DG
Rogalski je connais pas
{uses rule 7.3 SNS -> SN¥* PF)

NP PF PS VT IN NP repetition
Jeanine elle nen veut un Jeanine
(uses rule 21.25 GV -=> V SNP and rule 11.21 NP%-> DET NP)

NP P¥ VC DG DV NP repetition

Nicole elle est pas 13 Nicole"
{uses rule 21.19 GV -> COP DG DV SN)
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NP PR VT PD
Assi-les-Moulireaux qui dit ca?
(uses rule 5.6 8" -> SNS PR SV)

NP PS PS VA VT IN NP repetition
P
Minou m'en a acheté& m Minou :
{uses rule 21.25 GV - V SNP and rule 11.21 NP®* -> DET NP)

NP VN DN NC NP repetition
Papa donne la main Papa
(uses rule 21.34 GV -> V SNP SNS)

NP VT DN NC NP : repetition
Papa regarde ie bEfPEﬁt Papa
(uses rule 21.34 GV -> V SNP SN3)

NP VT IN NC NP repetition
Madeleine fait un avion Madeleine
(uses rule 21.34 GV -> V SNP SNS)

PD EP NC :
¢a des champignons
(uses rule 12,10 SN#1 ~> PD EP NF%)

PD PD VC IN AQ NC IN NC
c'est une petite fille une poupbe .
{uses rule 21,15 GV -> COP SN SNS)

PD PD VC IN NC PR VD VI EP DN NC repetition
a c'est une voiture qui va va dans la lune
{uses rule 18.8 SV -> AUX2 GV and 20.71)

PD PS VN DN NC
¢a me fatigue le chocolat
{uses rule 22.2 GV' -> E§ ¥ SNE)

PD VC DG EP NC EP AQ NC
c'est pas des moteurs des petites boules
(uses rule 21.10 GV —-> COP DG SN and 10.2 SN#%* .> EP NP¥* EP NP#)

PD VC DN NC AQ NC Ny
c'est la raquette bon dote
(uses rule 21.15 GV -> COP SN SNS)

PDh VC DN NP EP EP AQ NC DV
c'est le papa de des petits cochons 18
(uses rule 9.5 SN* DV -> NP* EP EP NP* DV)

PD VC IN NC CS PF VA VT , ghould be PR instead of CS
c'est un chien qu'ils ont laissé '
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(no rule SNS SV PR SNS SV)

PD VC
clest

PD VC
c'est

PD VC
c'est

{uses

FD VC
c'est

PD VD

PD CS PI VT
ca qu'on fait

PT CS PF VD PS PS VN
moi que je vais te 1'arréter

PR PS VT

quoi 1e fasciné
rule 5.5 8' -> SNS SV PR S5V)

DV C3 PF PS5 VA VT AD NC
ot que tu 1'as achet€ ce balai

VI DN NC

§a fait partir la fumée

{uses

PD VD
¢a va

PD VN

rule 21.54 GV -> V' SNS)

VN PI EP DN NC
parler tout a 1'heure

DG DN NC

ga vole pas les chats

(uses

PD VN

rule 5.2 8' -> SNS sV)

PD

ca ouvrir ca

PD VT

DG NC

z sent pas bon
¢ P

FF PF

PS VI DG EP NC

je t'en fais pas de baiser

{rule

FF PS
elles
{uses

PF PS

7.4 SNS -> PF PF)
VT DN NC
s'amusent les tortues

‘rale 22.2 GV' => PS V SNP)

VT DG DN NC

elie s'ennuie pas la vache

(uses

PF BS

rule 22.5 GV' ~> PS V DG SNP)

VT DV PT EP PT

elle m'améne quand méme chez elle

{uses

PF PS

rule 9.6 SN* —> NP* EP NP¥)
VD VN €5 PF VT IN AQ NC
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tu me viens voir comment je fais un petit bateau

PF PS VA VN EP EP DN NC repetition.
il s'est couch® sur sur le 1it
(uses rule 10.5 SN#*% —> EP EP NP*)

PF PS VN DN NC
il se ferme 1le briguet
(uses rule 22,2 GV' -> PS V SNP)

PF PS VT IN DV DV should be TN DM DM
tu en veux un peu plus '
(uses rule 4.15 533 -> §' DV DV}

PF PS5 VA VI EP DN NC EP NC DN NC
je 1'ai mis dans le coffre du camion le triangle
(uses rule 21.34 PS VA GV -> PS VA V SNP SNS)

PF VA DV VN DN NC EP NC
il a d&jd fondu le gros morceau de sucre
(uses rule 21.25 GV -> V SNB)

PF VA VN AD éN NC
elle a glisse cette premiere fois
(uses rule 21.25 GV —> V SNP)

PF VA VN DN NC
il a fondu le sucre
(uses rule 21.25 GV -> V SNP)

PF VA VN DN AQ NC
il a grossi le petit chien
(uses rule 21.25 GV -> V SNP)

PF VC EP IN NC EP DN NC
ils sont dans une cage dans les zocs
(uses rule 10.2 SN** -> EP NP* EP NP%)

PF VD DG VN DN AQ NC _
elle peut pas avancer la grande locomotive
(uses rule 271,25 GV ~-> V SNP}

PF VD DV VT NP

elle peut bien attendre Madeleine (said for "Madeleine peut
bien attendre) :

(uses rule 21.25 GV -> V SNP)

PF VD PS VT DN NC

je vais les &craser la volture
(uses rule 22.2 GV' —> PS V SNP)
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PF VD PS VT PT EP DN NC . tout & 1'heure
je vais la demander tout & 1'heure
{uses rule 9.3 SN# -> NP* EP NP#®)

PF VD PS PS VT stuttering
je vais te t'attaquer
(uses rule 22.12 GV' -> PS PS V)

‘PF VD PS5 VT IN NC EP NP

je vais Iui donner une_fessﬁe-ﬁ Michel
(uses rule 22.2 GV' -> PS V SNP and
(9.3 SN* -> NP* EP NP*)

PF VD PS5 VI A0 NC EP DN NC

je vais lui foutre mon panier dans le chauffe-eau
(uses rule 22.2 GV' -> PS5 V SNP and

(9.3 SN* -> NP* EP NP%) :

PF VD VN DN NC
elle peut passer la voiture
{uses rule 21.25 GV -> V SNP)

PF VD VT A0 PI AO NC  stuttering
je .vails manger mon tout tout mon croissant
(uses rule 271.34 GV -> V SNP SNS)

PF VD VT EP NC AQ EP NC AQ
je wvais téléphoner au bras droit au bras gauche
(uses rule 21.35 GV -> V SNP SN##*)

PF VD VT PT should be PF
je vais boire mei

je vais écrire moi

(uses rule 21.27 GV -> V PT)

PF VN A0 NC PF PF repetition
je roule mon pull mol moi :
(ugses rule 21.34 GV -> V SNP SNS)

PF VN CS PF VT PT should be PF
tu vois comment je fais mei
{uses rule 21.27 GV -> V PT}

PF VN DN NC KO :
elie glisse la voiture boum
{uses rule 21.25 GV -> V SNP)

PF VN DV DN NC

elle roule 13 la voiture
(uses rule 21.28 GV -> V DV SNP)
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PF VN EP NC EP DN NC
ils jouaient du pianon de 1'accordéon
(uses rule 21,35 GV => V SNP SN##)

PF VN EP NC EP NC EP NC
il domne des cravates aux gens 3ux monsieurs
(uses rule 21.35 GV -> V SNP SN#*%) '

PF VN IN NC IN NC AQ
je prends un ¢crayon un crayon neoir
{uses rule 21.34 GV -> V SNP SNS)

PF VT AC NC NC
ils avaient deux stylc bille
(uses rule 21.34 GV -> V SNP SNS)

PF VT DG CS PF PS VN NP
il faut pas ‘qu'elle me sorte Ginette
(uses rule 22,2 GV' -> PS V SNP)

PF VI DG PD CS PD VC EP NR PS VR DG
je sais pas ce gue c'est a Porquerolles me souviens pas :
(uses rule 5,3 §' ~> SNS SV CS SNS S5V and 21.20 GV-> COP SN GV')

PF VT DG PD (S PDVC ¥D : ‘should be PD PR PD
je sais pas ce que c'est ga ' -

PF VT DG EP NC
je sais pas du pié
(uses rule 271.29 GV -> V DG SNP)

PF VT DV NP
il avait encore Pascal (dit pour "qu'avait encore Pascal?")
(uses rule 21.28 GV -> V DV SNP)

PF VT NC NC

il fait nuit jour
(uses rule 21.34 GV -> V SNP SNS)

PF VT NP should have two derivations
tu manges Papa
(uses rule 21.25 GV -> V SNP)

PF VT ' incomplete
il a
PF VT IN NC EP EP DN NC stuttering

J'ai un pistolet dans dans le pantalon
(uses rule 9.5 SN* —-> NP* EP EP NP#)
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PF VA VN DN NC IN NC
J'ai vu les animaux un zeo
(uses rule 21.34 GV -> V¥ SNP SNS)

PF VA VN EP EP DN NC stuttering
j'ai joué avec avec l'autocar
(uses rule 10.5 SN#% —> EP EP NP%*)

PF VA VN’EP EP NC stuttering
j'ai joue au au loup
(uses rule 10.5 SN#®* -> EP EP NP¥%)

"PF VA VN PD EP NC\
j'ai pris celui-1a de mouchoir
{uses rule 21.35 GV -> V SNP SN##%)

PF VA VT IN AQ NC EP EP NC NC stuttering :
j'ai fait une grande maison avec des nallumettes allumettes
{uses rule 21.24 GV ~> V SNP SNS)

PF VD DG VT .
tu fais pas ftonnant (for "ce que tu fais est pas Stonnant™)
(uses rule: 18,108V -> AUX2 DG GV)

PF VI DG P1I EP NC CS5: PF PS5 DV VI tout de suite
je veux pas tout de suite que tu t'en wvas
{uses rule 9.3 SN* -> NP* EP NP%*)

PF VT DN RC
il fait le monsieur (for "que fait le monsieur?™) .
{uses rule 21.25 GV -> V SNP)

PF VD DG PS PS VN : stuttering
je veux plus te te voir
(uses rule 22,12 GV' —> PS PS V)

PF VT NP
tu fais Madeleine (for "que fais—tu Madeleine?")
(uses rule 21.25 GV -> V SNP)

PF VT CS PF PS VD VI IN NC
je veux que tu le fasses marcher un coup
. (uses rule 21.54 GV -> V' SNS)

PF VD VI CS PD VI

tu peux rester comme ga viens

(uses rule 5.3 S' —> SNS SV CS SNS SV)

PF VC EP NC EP VT NP should have 2 dexivations -

o rd o .
tu es en train d'&erire Madeleine

172




(for "qu'beris—tu Madeleina?")
(uses rule 22.17 GV' -> EP V SNP)

PF VT TN NC PR VN PT
t'auras un bateau qui roule toi
(uses rule 21.37 GV -> ¥V PT)

PF VA VN PT-
t'as fini toi
(uses rule 21,37 GV -> V PT)

PF VC DV NC should be AQ
moi je suls encore malade
{(no rule VC DV AQ)

P¥ PF VA DG VN DG DV should be DG DG
moi j'avais pas vu non plus

PF PS5 VT DV PI EP FT should be DV DV instead of DV PI
elle m'améne quand m€me chez elle - :

PF VN A0 NC DN NC EP NC stuttering
elle vole ses sous les sous du monsieur
{uses rule 21.34 GV ~> ¥ SNP SNS)

PI PF VA VN
rien j'ai vu
{uses rule 7.3 SNS -> SN* PI)

PT VC PI DN AC

ol est tous les deux

(no rule NP%* —> AT DET AL

{uses rule 21.15 GV -> COP SN SNS)

PT VD VI PT DN AC
on va écrire tous les deux
(uses rule 271,34 GV -> V SNP SN3)

PI EP DN NC PF PS VT EP NC shouwld be AT EP DN NC
tout & l'heure t'en veux des croigsants
{uses rule 7.3 SNS -> SK#* PF and 9.3 SN* -> NP% EP NP%

FI EP DN NC VT EP NC should be AT EP DN NC
tout 3 l'heure a des enfants

PI EP XC should be AI EP NC
tout de suite
(uses rule 12.3 SN#1 -> NP#% EP NP%)

PT EP DN NC
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tout en 1'air
{uses rule 12.3 SN%1 -> NP* EP NP%)

PT VT DN NC EP NP NP
tout mangé le croissant de maman papa
{uses rule 5.2 8' -> SNS §V)

PR PY VT DV NP there should have 2 derivations
qu'y a dehors Madeleine
{rule 21.28 GV -> PY DV SNP)

PR PD VA VD VI
qui c¢'est va tomber
{uses rule 19.2 AUX1 GV -> VA VD GV)

PR LC PF PS5 VA VT
qu'est—ce i1 1'a achet€

PR LC PR PF VD PS VD VT stuttering
qu'est-ce elle fait lui fait faire
(uses rule 18.8 SV —> AUX2 GV)

PR LC PF VD VT NP ,
qu'est—-ce elle fait faire Mamie?
(uses rule 21.25 GV -> V SNP)

PR LC PF VT AD NC AD N
qu'est—ce il fait ce gargon 1a?
(uses rule 21,25 GV -> V SNP)

PR LC PF VT DV DN NC
qu'est-ce il fait 18 le veau?
{uses rule 21.28 GV -> V DV SNP)

PR ILC PF VT NP DV

qu'est-ce elle fait Mamie 147
qu'est-ce il fait Michel 1&7?
(rule 21.26 GV -> V SKP DV)

PS VA VI
1'est tombé
(1' should have been coded DN,PF,PS)

PS VN
la cass€

PS8 VN NP

la cassé Madeleine
(uses rule 18.2 GV' -> PS V.SNP)
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PY VT EP NC EP NC
avait du meteur du bruit
(uses riule 10.2 SN#&% -> EP NP*® EP NP%)

VA VN PT
a fini moi
(uses rule-21.37 GV -> V PT)

VA VT IN NC
a a une poire stuttering

VD PS VT DN NC stuttering -
fait la fzit la cigarette

VD VN FT should be PF
veux tourner moi

VD VI EP NP PR PS PS VN IN NC ‘
faut dire 3 Ginette qu'elle me donne un suppositoire
(uses rule 21,52 GV -> V SNP'PR-S')

VD VT DN AQ NP
va chercher le gros Philippe
{uses rule 11.12 NP* —> DET ADJP NP)

VI PI EP DN NC
reviendra tout 3 1'heure
(uses rule 21.54 GV -> V' SNS)

VN BG EP NC should be AQ
donne pas des bleus

VN DV DN NC
roule bien le camion
(uses rule 21.325 GV -> V SNP)

VN BT should be PF
travailler moi
(uses rule 21.37 GV -> V PT)

VT AD NG EF DN NC
faisait cette dame & 1l'ecole
(uses rule 21.35 GV -> V SNP 8NS)

VT FP NP A0 NC

oubliée chez Misette ma montre

(uses rule 21.34 GV -> V 3NP SNS)

VT PD PR PF VA VT NP should have two derivations
regarde ce que j'ai fair Madeleine
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(uses rule 21.25 GV -> V SNP)

VT EP AQ
manger du seul
{uses rule 21.51 GV -> V EP AQ)

VT EP NP EP DN NC
connais chez Misette dans la bolte
(uses rule 21.35 GV -> V SNP SN##)

VI NP PR PF VA VT DN AQ NC EP BN AQ NC wrong derivation
Eegarde Mare que j'ai met la grosse caravane

d 1z petite voiture

(uses rule 21.52 GV -> V SNP PR §')

VT NP PR PF VT
regarde Madeleine gue je fais
(uges rule 21.52 GV -> V SNP PR §')

VT PT DN NC EP NP should be PF.
ecris toi la main de Philippe..
(uses rule 21.39 GV ~> V PT SNP)

VT PT NP
mettre toi Madeleine
(uses rule 21.39 GV -> V PT SNP)

VI PI AQ NP should be DM AQ
peigner tout seul Philippe
{uses rule 21.34 GV -> V SNP SNS)

VT PR LC PY VA BV VT repetition
regarde qu'est-ce y a dedans devine
{uses rule 21.79 GV —> V PR LC PY SV)

VT DG EP NC should be AQ
a plus de roses

VI IN AT NC IN AT NC repetition
a une autre histolre une autre histeire
(uses rule 27.34 GV -> V SNP SNS)
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' Appendix II

~ Incorrect Probabilistic Disambiguation

Table IX below presents the utterance types, together with
gsome examples, that were judged to have been incorrectly disambiguated
by the probabilitic disambiguation process.  We should note that some

~

incorrect analyses result from the first parse, where only one lexical
form is recognized and that recognition is incorrect. Only incorrect
analyses from the probabilistic disambiguation are counted into the

calculatiens in Table VIII. Such cases are denoted *%*(O)o For

example, we do not include in our statistics the utterance tu peux

rester comme ca, yiens which ds goded fF VD VI,VC CS PD- Vi and
‘recognized as PF VD VC C5 FD VI,_since it is the first parsiﬁg which
analysed incorrectly:this utterance. We signal such cases by ?**(0).

In " other cases, for the same string, one utterance ‘will be
correctly analysed, while one otrher Will not. For example; the string
DV,EP AQ,NC corresponds'to the two following utterances: gé_égg_ and en
Elastigug, The string EP NC describes correctly EE;Elastigue?.xbut ﬁot
en bas. BSuch cases are signaled by *%%(1), which meaﬁs that we count
one incorrect disambiguation. |

Out of 660 ambiguous_.types, 88 were solved iﬁr an_unsatisfying
way (out of 938 tokens, 133 were solvéd in an unsatisfying wayj. This
corresponds to 13.33 percent of the types and 14.17 percent of the

tokens. (There are 22 types (66 tokens) solved in an ungatisfying way
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when one takes into account utterances down to frequency 2). The.
incorrect disambiguations fall mainly into the following six cases:
~ Cases where DV 1s chosen instead of DG or DM:

Ex: PS VT DV,DG is disambiguated as PS VT DV.

“én a plus", - |

:In this éase; it is oniy tﬁe phonefic form which enables the
lisfénérhto ﬁnderétaﬁd whether plus means no more or somé=mo¥é.

| Thefe are 16 tyées (39 tokens) With DV,DG or DG,BM
—'Caséé Where the common noun is chosen instead of the verb: =
" Ex: PF VC,VA NC,VN DV is disambiguated as PF VC NC DV:

Telle est rentrde .dedans” |

—fCéseé'Whére-thé common noun is choéen'iﬁstéad of the adjectivé:
- Ex;DG AQ,NC is disambiguaté& éé DG-ﬁC: "pas malade"
.;‘Caées‘whefe PR is chesen iﬁsteéd,of CS{
Ex: ﬁv PF VC DN NC PI,AT NC CS,PR-PF,PS VA VT is
disambiguated as DV PF VC DN AT NC CS PF VA VI:
"ol ils sont les autres livres que t'as achetés?"
~.Casés Whefe.VC is chosen rather than VI:
| .Ex: ?F VC,VI EP DN NC is disambiguated as PF VC EP DN NC:

:”je veuﬁ rester & la maison”

— Cases where NC is chosenr instead of PI

Ex: NC,PI is disambiguated as NC: "personne'.
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Frequency

Original type 

- TABLE IX

Incorrect Disambiguations

- Incorrect disambiguation
© Example (s)

6 PS,DV,EP VT

DV,DG

PS VT DV should be DG
en a plus

6 PS,DV,EP VI DV,DG EP NC PS5 VT DV EP should be DG

5 DV,DG NC

5 PF PS,EP VT

4 PR,DV PD VC

3 DG PF PS,EP

3 DV,DG,DM DV

3 DV,DG EP NC
*%% (0)

3 NP VC,VI DV

3 PF PS VT CS

DV,DG -

VT DV,DG

en a plus des roses

enn 2 plus de roses

en a plus d'école

en a plus de croissant

DV NC should be DG
plus lait

plus pneu

“plus musique

PF-PS VI DV should be DG
j'en veux plus

PR PD VC DV should bhe DV
ou c'est la

DG PF PS VI IV should be DG
non j'en veux plus

DV DV should be DG

plus 1&

[notice however that in the case
of '"plus pré&s" it .should be DV,
~or DM] A

DV EP NC
plus de chocolat
[ ambiguous]

NP -VC DV should be VI
“"Maman reste 1a

NC,PI PS5 VT _ 'PF PS VT CS NC PS VT preferably PI . - -

je le cache puisque personne le sait
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w

PI,DM DV

3 PS,DN VN,PO

3 VN NC,DV

3 VT NC,PI

%]

AQ,NC,KO
2 DG NC,PI
2 DV EP NC,NP CC NP

2 DV,EP AQ,NC
*%% (1)

2 NC,DV,LC EP DN.NG
2 NC,PT
2 PF VC NC,DV

2 PF-VC,VA AQ,VT ‘DN NC

2 PY PS VT DV,DG
Frequency 1
AC NC PF,PS VA VT

AQ,NC,DV,LC EP NC

PI DV should be DM

tout bEtement
PS8 VN
la tienne

VN NC

_monter dessus

VT NC
a personne

~NC

bon-

DG NC

_non personne

bV EP NC CC NP

" should be DN PO

should be DV N;T
preferably PT -
should be AQ ofin
?fééerabiy fI

preferablﬁ NP

voild pour Monsieur et Madame.

EP NC
‘en bas
- en. plastique

DV EP DN NC
mal § la t8te

NC .
personmne

BF VC NC
il est dessous

PF VA VT DN NC
il est vide le

should be AQ
is correct
should. be. NC
preferably PT .

shoul@rbe_DV

should be VC AQ
pot

elle est vide la bouteille

PY PS.VT DV
v en a plus

AC NC PS VA VT
trois heures t'

DV EP NC
mal au ventre
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CC DV AT

CC,DV PD
PF VA VT
*4% (0)

DV AQ,NC

CS,DV PF

DN NC VN NC,DV

VC-AO NC CS
LC

VA DG VT NC.

AD NC AD -

%% (0)

CS,DV PF
EP VT EP
*%% (0)

DG NC,VT

DG PF VC

DG PF VD

DN 'AQ NC,NP PF VC
CS PI PF,PS VN PI

DN NC AQ

DN NC PF

DN NC PF VT PD PR,CS5 PF VT

&g

Ha
&8

g+
=

s VA NC,VN DV

vC,VI DV
DG AQ
LAT AC NC
PF PS VT NC,DV

VC DV,EP NC

CC DV AT DN NC VN NC should be DV
et puis tout le monde monte dessus

DV PD VC AQ NC CS PF VA VI LC
mais c'est ton fou que j'ai mls
13-bas- :

[here it is at the level of tree~1 that

PR has been eliminated]

- DV NC. should be AQ.

si malade

DV PF VA DG VI NC AD NC AD
pourquocil il a pas mis son ce
ce manteau-13

[Philippe stuttered. '"son
was coded as NC,AO.

"

The grammar did recognize NC]

DV PF VN CS PF VD EP VT EP NC
EP DN NC :
comment tu ouvres. comment tu fais =

pour mettre du feu sur la cigarette

[ Philippe stuttered]

DG NC ambiguous
pas montre

‘DG PF VC NC DV should be VA VN

Aon elle &tait sortie aussi

DG PF VD VC DV Should be VD VI
non je veux rester ici

DN AQ NC PF VC DG AQ CS PI PF
VN AT AQ NC should be PI PS
le méchant monsieur il &tait pas

' pas content qu'on lui prende

toutes ses sous

DN NC AQ PF PS VT DV should be NC.
le pied drolt 1l me fait mal

DN NC PF VC EP NC
["dessous' coded as NC,EP is parsed
as NC]

‘Ie moteur il est en dessous

DN NC PF VI PD CS PF VT should be PR
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DN NC PR VC,VA AQ,VN NC,DV

DV PF PS VT DV,DG

DV PF VC D
CS,PR PF,P

DV PF VC DV,DG EP DN NC

N
5

PI,AL NC
VA VT

DV PF VC PD DN NP EP - -

AD NC,NP
*%%(0)

bV PI PF,PS VA VT IN NC

Rk (0)

DV VT IN PI PI, DV

*%% (0)

bv,CS FD - PD VC

DV,CS DN AQ NC

DvV,CS PD - Pb VC PD NP

DV,CS PF PF,PS VT PI,AL NC

ov,CS8 - P¥ PS-VI

DV,CS PF VA VT

DvV,Cs PF VD VT PR

“le chat il regarde ce qu'il fait

DN NC PR VO AQ NC should be DV

la volture qul est cassée derridre

DV PF PS VT DV should be DG
maintenant je le retrouve plus

DV BF VC DN AL NC CS PF VA VT

Sbould-be PR
ot -1ls sont les autres livres
que t'as achetés

DV .PF VC DV EP DN NC - should be DG

13 elle est plus sur les rails

DV PF VC PD DN NP EP AD NC

TS
‘od 1l-est ce le gronomme
- de ce monsisur
[Philippe stuttered]

,DV PI .PF TN DV AD NC .
12 .00 il travaille aussi ce mon51eur
[Philippe stuttered]

DV VT IN P DV the first DV
should be PS

Cen z va actre mEme

"DV:PD. ¥D VG

que ce c'est,

DV DN AQ NC
que le vieux meunsieur

DV PD PD VC BD NP - should be PR .
que ce ¢'est ga maman SRS

. DV PF PS VT AT NC should be CS

que je t'fcrise quelque chose

DV PF P35 VI ».ghould be..CS

que je te mette

DV PF. VA VT
que jail fait

DV P¥ VD VT PR should be CS

qu'elie vienne chercher qui
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DV,CS PF VI DV DN AQ NC
DV,CS PI VT
DV,DG PI

DV,EP,PS EP PS NC
***(0) :

DV,EP,PS NC,VN
EP NC,DV

EP PR,CS AO NC VI
EP PR;CS PF VI pc”
EP PR,DV

EP VN NC,DV

EP,DV DN NC PF VD VN NC,DV

KO EP PR,C5 DN NC PF VI DG

KO PF VA VT DM,DV AQ,NC
*%%(0)

LC €S PF.VC DG,DM AQ
%% (0)

LC C8-PF VC DG,DM AQ DN NC

DV PF VI DV DN AQ NC

DV PI VT should be PR or CS
qu'on fait
DV PI should be DG
plus rien
DV EP NC

en courant

"EP NC should be EP DV

" EP PR A0 NC VI should be CS

EP VN NC

should be PR
qu'elle fait 14 la petite fille

en -en bois
{Philippe stuttered]

EP NC should be EP VN

par dessus

pour que son heure vienne

‘EP PR PF VI DG should be CS

pour qu'ils tombent pas

“EP PR should be DV

par ol

shouild be DV
pour monter dessus

EP DN NC PF VD VN NC
should be DV and DV
aprés le monsieur il va tomber dessus.

KO EP PR DN NC PF VI DG should be (S
ben pour que le train il déraille pas

KO PF VA VT DM AQ should be DM NG
but this is not generated by
the grammar

i1l & eu trop froid

LC CS PF VC DG AQ
parce qu'il est plus beau.

1L.C CS P¥ VC DG AQ DN NC

should be DM AQ
parce qu'il est plus joli le traln
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1C CS PF VT CS PF VI,VC DV
LC CS PF VT NC,DV,LC
NC,DV DV

NC,KO DV PF VI DG

*%%(0)

NC,PI PR VN

NC,VT DV
%% (0)

NP PF VI,VC DV
PD PD VC DG,DM AQ
PD PY VT NC,DV

PD VC DV CS PF PS VA VT
AD,PD NC .

ook (0) _

PD VC PR,DV

PD VC PR VC AQ,NC DV

PF VA VN EP,DV NC,EP DN NC

PF PF,PS VT DN NC EP DN NC

PF VD DG VN NC,DV

- .LC.CS PF VI C8 PF VC DV should.be VI
- parce.gue je veux que tu-restes ici

LC €8 PF VI NC should be DV

parce.qu'elle dessine mal

DV DV.. should be NC
mal partout

KO DV PF VI DG - :
attention qu'elle tombe pas

_here it is at tree-1 that DV has

been chosen

NC PR VN

ghould be PT
perscnne qui.parle
NC DV
montre 13
[ambiguous]
NEB PF VC DV should .be VI.

-Madelelne elle reste ici

PD PD VC DG AQ probably DM
ga c'est plus difficile

PL PY VI NC
¢’y a dessus

should be DV _

PD VC DV CS ¥F¥ PS VA VI AD NC

c'est ol que tu 17as acheté ce balai

PD VC PR
c'est ol

should be DV

PL. VC PR VC NC DV should be AQ
c'est quoi qui est rose 13

PF VA VN DV EP DN NC
il est passé en dessous le cerf

PF PS VT DN NC EP DN NC should be PF
toi t'as la téte 3 1'envers

. PF VD DG VN NC shonld be DV

je peux pas appuyer dessus
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PF VD VC,VI BPILAT DN NC
EP NP ‘

PF VD VC,VI CS PD VI
#%% (0)

PF VD VI,VC EFP DN NC

PF VD VI,VC EP DN NC EP NP

PF VD VT DN NC PR,CS NP
PF PS VA VN

PF VC,VI DV
PF VT DG PD CS,PR PF,PS
VA VT

PF VT NC,DV,LC

PF,PS PS,EP VT DV,DG
*%% (0)

PF,PS VA VN PT

1 (0)

PI PF,PS VT DN NC EP NC

PI VN NC,DV

PR LC PY VA VT NC,DV

PR,DV PD VC

PF VD VC AT DN NC EP NP should be VI -
je wais rester tout le temps.
chez Mamie

PF VD VI GS PD VI

tu peux rester comme ga, viens
[at tree-1, DV should have been parsed .
instead of CS]

P¥ Vb VC EP DN NC - should be VI
je veux rester & la maison

PF VD VC EP DN NC EP NP should be VI
je veux rester sans les parents
chez Mamie

PF VD VI DN NC CS NP PF PS VA VN
should be PR

je vals chercher le camion que Minou
elle m'a donné

PF VC DV should be VI
tu resteras ici

PF VT DG CS PF VA VI should be PR

j'entends pas ce que t'as dit

_PF VT NC should be DV

je mange mal

P¥ PS5 VT DV ambiguous
t'en veux plus

PF VA VN PT
tfas fini tol
[at tree-1 PF has been discarded]

BT PF VT DN NC EP NC should be PS
on nous montre la queue du chat

PI VN N  should be DV

on tire dessus

PR LC PY VA VT NC should be DV
qu'est—-ce v a dessiné dessus

PR PD VC should be DV
oi c'est

185




PR,DV PD VC DN NC EP DN NC PR PD VC DN NC EP DN NC should be DV
ol c'est le derridre de 1'hélicoptdre

P5,DV VI DV,DG EP AQ NC PS VI DV EP AQ NC should be DG
: en a plus des petits trous -~ -

P5,DV VT DV,DG NP PS VT DV NP should be DG
¥ en a plus Madeleine

PS,DV,EP VT EP PI EP NC DV VT EP PI EP NC should be PS’ :
: en a d'autres par terre ;
PY PS VT DV,DG NP o PY PS VT DV NF should be DG - . . C
‘ o v en- a plus Papa .
PY VT DV,DG NC,NP PY VT DV NC ghould be DG
. : v a plus monsieur B
VT NC,PI DV DV " VT NC DV DV should be PI
- a personne aujourd'hul
: VT NC,PL PR PS VA VI VT NC PR PS VA VI IN AQ NC
‘should be PI ‘
IN AQ NC a personne qui m'a achete .

un petit moulin

VT NC,PI PR VI VI NC PR VI should be PI 3
S a personne qui vient ' : C
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