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Abstract

Amsili examines the impact of the Uniform Information Density (UID) hypothesis on
various linguistic phenomena in French, such as subject repetition, the alternation
between futur simple and futur proche, and the omission of que in Quebec French.
This hypothesis posits that a speaker with multiple expressive options tends to choose
the one that results in the least variation in information density across words (Jaeger,
2010; Levy & Jaeger, 2007). It was originally proposed to explain, in addition to
lexical, semantic, and syntactic variables, the phenomenon of that-omission in English.
The hypothesis thus appears to be relevant in certain French contexts, although its
application involves significant methodological challenges.
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Project

Corpus studies

with a quantitative approach

on phenomena that involve an alternation
where speakers’ choice is conditionned

by a variety of variables

among which some have a cognitive origin

especially those which implement the uniformity of information
density hypothesis.
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Alternations

You must give this man a good book.
You must give a good book to this man.
(Bresnan et al. , 2007)

Luc dit qu'il pense il va partir.
Luc dit qu'il pense qu'il va partir.
Le porte elle est fermée.

La porte est fermée.

La conférence va &tre organisée a Toulouse.
La conférence sera organisée & Toulouse.

Je suis siir que ca ne va pas marcher.
Je suis siir que ca ne marchera pas.
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UID hypothesis (Jaeger, 2010; Levy & Jaeger, 2007)

If grammar permits, speakers prefer utterances that distribute
information uniformly across a sentence, so as to avoid peaks and
troughs in information density.

Information density

Time

Good distribution.

Sorbonne
Nouvelle

ey
ey
ey



[efe] o}
o]

Conclusion Références

Omission of que Subject doubling Future tense

[o] [o] 00000 000
0000 0000

000 0000000

0000000 000

UID hypothesis (Jaeger, 2010; Levy & Jaeger, 2007)

If grammar permits, speakers prefer utterances that distribute
information uniformly across a sentence, so as to avoid peaks and
troughs in information density.

Information density
Information density

Time Time

Good distribution. Bad distribution.
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UID hypothesis (Jaeger, 2010; Levy & Jaeger, 2007)

If grammar permits, speakers prefer utterances that distribute
information uniformly across a sentence, so as to avoid peaks and
troughs in information density.

Information density
Information density

Time Time

Good distribution. Bad distribution.

e Information of a word : surprisal
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UID hypothesis (Jaeger, 2010; Levy & Jaeger, 2007)

If grammar permits, speakers prefer utterances that distribute
information uniformly across a sentence, so as to avoid peaks and
troughs in information density.

Information density
Information density

Time Time

Good distribution. Bad distribution.

¢ Information of a word : surprisal /(w;) = —log P(w;|w<;)
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UID hypothesis (Jaeger, 2010; Levy & Jaeger, 2007)

If grammar permits, speakers prefer utterances that distribute
information uniformly across a sentence, so as to avoid peaks and

troughs in information density.

Information density
Information density

Time Time

Good distribution. Bad distribution.
= —log P(wj|w=)

¢ Information of a word : surprisal I(w;) =
® Prediction for syntactic redundancy :
® high surprisal — lengthened

® low surprisal — shortened or omitted Sorbonne ree
Nouvelle 777
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EVIDENCE FOR UID AT SYNTACTIC AND DISCOURSE LEVELS

Complementizer drop (Jaeger, 2010):
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uUIiD
General Methodology
Prediction in an alternation case

® Design a multifactorial model

Include all potential variables of influence
Fit the model so as to maximize its accuracy :

® collect data and compute for each variable the extent to which
it contributes to explain the variance;
® remove non significant factors

Implement a proxy to operationalize UID

Determine how much the model is improved when the UID
variable is inserted
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Omission of que in Montréal French
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(1) Frangais canadien :
a. Faut que je t'apporte quelque-chose.
b. Faut @ je t'apporte quelque-chose.
(Corpus du frangais parlé 3 Ottawa-Hull, Poplack, 1989)
(2) Anglais :
a. My boss think that you're absolutely right.
b. My boss think @ you're absolutely right.
(Corpus Switchboard, Godfrey et al., 1992)

2
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Facteurs phonologiques ou syntaxiques ?

Contexte phonologique :

e sibilante ([s], [z], [J] et [3]) : le plus favorable a I'omission de que,
pour le contexte précédent et suivant (Sankoff et al., 1971 ; Sankoff,

1980)

e Moins le contexte a droite est sonore, plus on observe d’'omission
(Martineau, 1985 ; Warren, 1994 ; Dion, 2003).

®3)

a.
b.

G

Je pense @ c'est bien. ([s], obstruante)
Je pense @ ma mere est la. ([m], sonante)

Je pense @ il est bien. ([i], voyelle)
a>b>c

4
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Facteurs phonologiques ou syntaxiques ?

Contexte syntaxique a droite :

e Une complétive dont le sujet est un pronom favorise |'omission alors
qu'un syntagme nominal la défavorise. (Connors, 1975)

(4) a. Je pense @ c'est bien. (ce, pronom)

b. Je pense @ ma mére est la. (ma mere, syntagme
nominal)
a>b

e Connors (1975) : L'effet phonologique est un épiphénomene :

e contextes droits sibilants & sujets pronominaux je, ce et ca

e Cependant, pour Dion (2003), I'effet syntaxique n'est pas
indépendant

e Les pronoms commengant par une voyelle (e.g. il, elle) défavorisent
clairement I'omission.

5
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D’autres facteurs identifiés en francais

Facteur lexical (Martineau, 1985 ; Warren, 1994 ; Dion, 2003) :

e Certains verbes (e.g., rappeler, sembler, penser) ou contextes (e.g.,
Je pense) favorisent I'omission.

o effet difficile a interpréter

Facteurs sociaux

o Education (Warren, 1994) : les locuteurs ayant une éducation
post-secondaire mais pas universitaire tendent a omettre que

o Niveau socio-économique du locuteur (Dion, 2003) : les ouvriers

non-qualifiés omettent plus souvent le complémenteur que les autres

6
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Etat de I'art en anglais

En plus des facteurs sociaux et linguistiques, les études en anglais ont
interrogé des facteurs cognitifs sur le choix de I'omission :

e difficultés de la production : présence d'une pause, disfluence,
répétitions (Ferreira & Firato, 2002 ; Jaeger, 2005, parmi d'autres)

e fréquence du verbe de la matrice (Elsness, 1984 ; Roland et al., 2006)

e densité informationnelle — Hypothese de la densité informationnelle
(Jaeger, 2006, 2010; Levy & Jaeger, 2007)

7
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La probabilité de la présence d'une complétive = la fréquence de I'appari-
tion d'une complétive étant donné le contexte précédent (= le verbe de la
matrice) :

e.g., la probabilité de I'apparition d'une complétive apres le verbe penser :

#(penser + completive)

P(completive|penser) = T penser

9
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Pour I'omission du complémenteur

Prédiction : plus la densité informationnelle au début d'une complétive
est basse (=~ plus I'apparition d’'une complétive est prédictible), plus on
omet "que” qui est peu informatif (i.e. redondant)

Bigram model (penser) Bigram model (savoir)

Information density in bits / word
Information density in bits / word

Time Time

Figure 3: Je pense (que) c'était pas ¢a. Figure 4: Je sais (que) c'était pas ¢a.

10
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Corpus Montréal 84 (Thibault & Vincent, 1990)

e entretiens traditionnels

72 locuteurs de Montréal, sexes et ages bien distribués; informations
sociales documentées

corpus oral avec 1,6 millions de mots transcrits au total, non annoté

traitement semi-automatique du corpus :

e limite aux verbes apparaissant plus de 100 fois dans le corpus
e 5818 complétives introduites par 17 verbes (e.g., sembler, penser,
croire, trouver)
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Modele de régression logistique a effets mixtes

Effets fixes :

e Facteurs sociaux :
e Age, sexe, niveau scolaire, profession

e Facteurs linguistiques :

e contextes phonologique a gauche et a droite (obstruante, sonante,
voyelle)

e sujets de la matrice et de la complétive (je_tu, autre pronom,
syntagme nominal)
e Facteurs cognitifs :
e fréquence du verbe
o prédictibilité de la présence d'une complétive (opérationnalisée
comme la fréquence catégorielle du verbe comme une approximation)

(5) Je pense pas qu’en soixante-et-onze je travaillais la.

(locuteur 2, corpus Montréal 84)

Effet aléatoire : locuteur
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Effets sociaux

Education (p<0.01) : ceux qui ont arrété leurs études avant I'université
> diplémés universitaires

Profession (p<0.05) : techniciens, cols bleus et chémeurs > patrons,
diplomés universitaires, cols blancs

Le marché linguistique (Bourdieu & Boltanski, 1975) : marché symbolique

ol ont lieu les échanges linguistiques

e L'usage d'un langage approprié dans une situation donnée permet de
gagner plus de profit.

e Le marché linguistique correspondant aux locuteurs ayant une
éducation supérieure ou un métier tel que patron et col blancs
valorise I'emploi d'un langage standard.

e Ces locuteurs subissent donc plus de pression pour omettre que.

15
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Effet phonologique

Contexte phonologique a droite (p<0,001) :

obstruantes > sonnantes > voyelles (omission dominée par I'échelle
de sonorité)

effet le plus dominant parmi les autres facteurs

simplification des groupes consonantiques en attaque (Cété, 2004)
en cas de violation du Principe de la Sonorité Séquentielle (SSP)
(Clements, 1990) :

(6) a. Je pense que c'est bien. ([ks] — violation de SSP)

b. Je pense qu'il est bien. ([ki] — pas de violation)

16
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Effet de la prédictibilité

Prédictibilité d’apparition d’une complétive (p<0,001) :
o Plus une complétive est attendue, plus le complémenteur sera susceptible
d'étre omis.
e conforme aux prédictions de I'hypothése de la densité informationelle

e Mais I'importance de cet effet s’est classée en troisieme.

0.5 e

4 [
©w IS

[+
N

Proportion of que omission

e

0.4 06
probability 19

Sorbonnerrr
Nouvelle




0000

o]

Omission of que Subject doubling Future tense Conclusion Références
[o] [o] 00000 000

0000 0000

000 0000000

0000080 000

Effet de la fréquence du verbe

Fréquence du verbe principal (p<0,001) :

e Un verbe fréquent (~ accessible) favorise I'omission de que.

e potentiellement soutien a I'hypothése de la densité informationnelle :
un verbe fréquent — plus attendu — moins informatif — |'omission
du complémenteur

20
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Taking stock

® As was show in Jaeger's seminal paper for that in English,
® we show that in Quebec French a similar pressure is playing,

® along with other factors, to explain speakers choices to drop or
maintain the complementizer que.

Variable df X2 p value
1 | PREMIER_PHONE_CC 2 | 4363 2.2e-16 ***
2 | FREQUENCE DU VERBE MATRICE | 1 | 72.673 5.2e-10  ***
3 | PROBABILITE DE COMPLETIVE 1 | 38671 2.2e-16  F**
4 | SuJET_CC 2 | 22217 | 1.498e-05 ***
5 | GROUPE SOCIO-PROFESSIONNEL 5 | 11.998 0.03481 *
6 | Epucation 2| 7272 | 002636 *
7 | DERNIER_PHONE_AVANT_CC 2 | 3.8616 0.145
8 | SUJET_MATRICE 2 | 1.5807 0.4537
9 | Ace 1| 05779 0.4474
10 | SEXE 1 0 0.9958
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THE PHENOMENON

Subject doubling: a lexical subject co-occurs with a co-indexed clitic:

(1) a. Marie veut une pomme.
b. Marie; elle; veut une pomme.

‘Marie; (she;) wants an apple’
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THE PHENOMENON

Subject doubling: a lexical subject co-occurs with a co-indexed clitic:

o

000
000
000

(2) a. Marie veut une pomme.
b. Marie; elle; veut une pomme.

‘Marie; (she;) wants an apple’
Two grammatical accounts:

- Topicalization analysis (Kayne, 1975; De Cat, 2005):
[rop Marie [1p elle [ veut [y» une pommel]]]
— lexical NP as the topic
- Morphological analysis (Roberge, 1990; Culbertson, 2010):
[7p Marie [ elle-veut [yp une pomme]]]
— lexical NP as the subject

1
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MUTIFACTORAL APPROACH

(3) a. Marie veut une pomme.
b. Marie; elle; veut une pomme.

‘Marie; (she;) wants an apple’

Multifactoral approach to address linguistic variation:

- NP subject type (Nadasdi, 1995; Auger, 1995): definite > indefinite
- clause type (Auger & Villeneuve, 2010): main > subordinate

- information status: new > old (Barnes, 1985), but old > new (zahler,
2014)

- However: cognitive factors have been barely studied

Subject doubling: syntactic redundancy

— may be conditioned by more general accounts, like the Uniform
Information Density (UID) Hypothesis?

2
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PREDICTIONS FROM UID FOR SUBJECT DOUBLING

(4) a. Mon coeur est blessé.
b. Mon coeur; il; est blesseé.

"My heart is hurt”
"My heart it is hurt”

— Subject doubling: syntactic redundancy

Predictions:

Information density

Mon coeur

Mon coeur il

>
Mon pére

Time

5
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VARIATION CONTEXT

Corpus: Multicultural Parisian French (MPF) (Gadet, 2017)

- Spoken French of young residents of Ile-de-France (12-37 y.0.)
- conversations among friends or acquaintances
- 66 interviews, 790,000 words transcribed

Extraction: all tokens containing a third-person preverbal nominal
subject (n= 4 057)

(5) Definite NP: Mon pére (il) est parti. ‘My father (he) left’
(6) Indefinite NP: Un garcon (il) est venu. ‘A boy (he) came!
(7)  Universal NP: Tout le monde (il) est la.

‘Everyone (he) is here!

6
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CASE STUDY 4: SUBJECT DOUBLING AS AN OPTIMAL ENCODING STRAT-

EGY?

(25) Marie mange. “Marie eats”

(26) Marie; elle; mange. “Marie; she; eats”

Hypothesis: doubling subject to lower down information density

- doubling: DP subject with high surprisal
- non-doubling: DP subject with low surprisal

Surprisal(DP subject) = —logP(DP subject|preceding context)
~ —logP(head|preceding context)

How to assess this probability?

31
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LANGUAGE MODEL

Language model: probability distribution over words or word sequences

S = The boy went to the ___

0.8 -

0.6 -

P(W[S)

0.4 -

0.2-
01
park store |grocery| beach restaurant
Next token [W]

0.0 -

32

sorbonne ryr
Nouvelle rrr




0000

o]

Omission of que Subject doubling Future tense Conclusion Références
[o] [o] 00000 000

0000 0000

000 000@000

0000000 000

GENERATIVE PRETRAINED TRANSFORMER (GPT)

[Cacoss [ the [ roas [ <cos- |
Decoder-Only Architecture T T T T
( Decoder Block )

( Decoder Block )

( Feed Forward Neural Network ):
( Masked Self-Attention ):

Token and Positional Embedding

[ve [owe [ o [ = [ - [ |

- incremental processing
- world knowledge and general linguistic competence
- incorporating broad contexts

- capture human reading time (Merkx & Frank, 2021; Wilcox et al,, 2020) —

more human-like 3
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USE A FRENCH GPT MODEL

French GPT (Simoulin & Crabbé, 2021):

- GPT-2 model with 124M parameters
- mainly trained on texts — less adapted to oral data

Fine-tuning:

+ 90% of CFPP2000 (Branca-Rosoff et al,, 2012) ~ 650,000 tokens

CFPP2000 (10%) MPF (50%)

GPT fr-124M original 42.25 42.61
GPT fr-124M finetuned 28.93 40.97
p value of t-test <2.2e—-16 0.043

Table 1: Perplexity of the GPT fr-124M models on evaluation corpora.

— better speaker of oral Parisian French

34
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ESTIMATION OF NP SUBJECT’S SURPRISAL

(8) Ben parce qu'ils pensaient que la vie .. “Well, because they think

that the life..”

= Surprisal(NP subject) = —logP(NP subject|preceding context)

Prediction of the upcoming subject: relies on a longer context — in-
corporating previous speaking turns into the context

Context (to..ti_q) NP P(t;|context) | — log P(t;|context)
Previous Target subject (t;)
turn
Pourquoi ils Ben parce la vie 0.00013 8.93

sont partis qu'ils pen-
tes parents?  saient que

9
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STATISTICAL MODELLING

Mixed-effect logistic model (n= 4 057, doubling = 1, non-doubling = 0)
PREDICTORS:

- polarity: affirmative, neg. with ne, neg. w/o ne (zahler, 2014)

- subject type: universal, indefinite, definite (Nadasdi, 1995)

- clause type: main, other subordinate, relatives (zahler, 2014)

- verb frequency in the corpus (log-transformed)

- distance in words between subject head and verb (zahler, 2014)
- NP subject length

- NP surprisal: estimated by French GPT

RANDOM EFFECTS: speaker, verb lemma
OVERALL RATE OF DOUBLING: 74.8%
ACCURACY OF THE STATISTICAL MODEL: 86.7%

10
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Fixed effects: Coef. Std. Error z p Sig.
(Intercept) -3.287674  0.411858 -7.983  1.43e-15 | ***
polarity (ne vs. aff.) -5.967225 1.055523 -5.653 1.57e-08 | ***
polarity (w/o nevs. ne) | 6.215579  1.066526  5.828  5.61e-09 | ***
subject (indef. vs. uni.) | 2.289983 0402894 5684  1.32e-08 | ***
subject (def. vs.indef) | 2.436020 0330875 7.362  1.81e-13 | ***
clause (sub. vs. rel,) 1522349 0.302683  5.030  4.92e-07 | ***
clause (main vs. sub.) 0.961943  0.112814 8527 < 2e-16 | ***
verb frequency 0.270007  0.079023  3.417 0.000634 | ***
distance 0.237333  0.053328  4.450 8.57e-06 | ***
NP subject length 0.008452  0.055579 0.152 0.879132

NP subject surprisal 0212546  0.056373  3.770  0.000163 | ***

n

Références

RESULTS
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EFFECT OF NP SUBJECT SURPRISAL
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NP subject surprisal (-logP(NP|context), bin=40)

Subject doubling is conditioned by UID:
NP subjects with higher surprisal — more doubling (p < 0.001) )
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DiscussiOoN: UID EXPLAINS SUBJECT DOUBLING

- Robustness of the effect: estimate NP surprisal using different
lengths for the preceding context (1-11 speech turns) — all
significant

- We also found evidence for both grammatical analyses:

- Topicalization analysis (Kayne, 1975; De Cat, 2005): NP subject type,
clause type

- Morphological analysis (Roberge, 1990; Culbertson, 2010): high
doubling rate (75%)

- But these grammatical accounts are very specific, only applied to
doubling phenomena

- UID provides a more general cognitive/communication
explanation, applicable to other types of linguistic phenomena

- Factors related to information structure, can be covered by
information theory (komagata, 2003; Lemke, 2021) — future studies for
subject doubling
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Periphrastic Future tense in French
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CASE STUDY 5: FTR AS AN OPTIMAL ENCODING STRATEGY?

(27) a. Je mangerai. (Synthetic Future)

b. Je vais manger. (Periphrastic Future)
“l will eat”

000
QQO0000
(e]e}

Hypothesis: Synthetic future as a less redundant encoding strategy

- Synthetic future: used with future events with low surprisal
- Periphrastic future: used with future events with high surprisal

Surprisal(future event) = —logP(future event|preceding context)
~ —logP(verb|preceding context)

(5)

37
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INCORPORATE EVENT SURPRISAL IN THE STATISTICAL MODEL

BASELINE MODEL:

Usage of SF constrasted with PF is dependent on:
sentential polarity + subject type

A . (6)
+ verb type + verb irregularity
+ (1] speaker)
MODEL WITH EVENT SURPRISAL:
BASELINE MODEL + event surprisal (7)

38
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INCORPORATE EVENT SURPRISAL IN THE STATISTICAL MODEL

BASELINE MODEL:

Usage of SF constrasted with PF is dependent on:
sentential polarity + subject type

A . (6)
+ verb type + verb irregularity
+ (1] speaker)
MODEL WITH EVENT SURPRISAL:
BASELINE MODEL + event surprisal (7)

— x%=0.0261, p > 0.05

— failed to reveal an effect of event surprisal
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POSSIBLE EXPLANATION

Future temporal reference:

1. not redundancy
2. but word order variation

+ Synthetic future mangerai: verb + future suffix
- Periphrastic future vais manger: future + verb

3. other processing accounts more adequate

39
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Conclusion

It is well known that variation in language is a multifactorial
phenomenon

It has also been shown that variables conditioning variation in
general can belong to many linguistic and social realms,

Cognitive factors have been suggested to play also a role,

among which the UID hypothesis can be shown to have an
impact,

however not necessarily on all variation phenomena
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Conclusion

It is well known that variation in language is a multifactorial
phenomenon

It has also been shown that variables conditioning variation in
general can belong to many linguistic and social realms,

Cognitive factors have been suggested to play also a role,

among which the UID hypothesis can be shown to have an
impact,

however not necessarily on all variation phenomena

Perspectives

Operationalisation of UID : local vs. local approaches
Better collection and curation of oral, spontanuous, corpora

Interaction with other cognitive factors
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FUTURE TEMPORAL REFERENCE

Future events may be expressed by using a Synthetic Future (SF) or a
Periphrastic Future (PF)":

(7) a. Jeledir-ai. (Synthetic future or futur simple)
b. Jevais le dire. (Periphrastic future or futur proche)
“I will say it”

TWe will set aside the Futurate Present for this study.
7
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POLARITY: STRONG BUT PUZZLING

Laurentian French (Poplack & Dion, 2009; Wagner & Sankoff, 2011):

- affirmative contexts: periphrastic form > synthetic form
- negative contexts: synthetic form (> 97%)

Metropolitan French (except Vimeu French) (Roberts, 2012; Tristram, 2020):

- variability in negative context, with a small preference for
synthetic forms

Vimeu French (villeneuve & Comeau, 2016):
- no effect, but reliable effect of temporal distance
— Parisian French??
(8) a. Jevais le dire. affirmative, PF

b. Je le dirai pas. negative, SF
“I' will say it/I will not say it”

8

sorbonne
Nouvelle



00e000000

CORPUS

Multicultural Paris French (MPF) (Gadet & Guerin, 2016; Gadet, 2017)

- young residents of ile-de-France (12-37 y.0.)

- with a multicultural background

- 66 interviews, around 790 000 words transcribed
- conversations among friends or acquaintances

9
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STATISTICAL ANALYSIS

Mixed-effect logistic regression in R (n=3,622)

Fixed effects:

- 4 social factors: sex, age, education level, profession
- 4 linguistic factors:

- Sentential polarity: affirmative, negation with pas, negation with
other negative words (e.g., jamais “never”, plus “no longer”, rien
“nothing”...)

- Verb's frequency

- verb's type (regular or irregular)

- subject type

Random effects:

- speaker (n=93), verb lemma (n=428)

10
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RESULTS

Mixed-effect logistic regression in R (n=3,622)

Fixed effects:

- 4 social factors: sex, age, education level, profession
- 4 linguistic factors:

- sentential polarity: affirmative, negation with pas, negation with
other negative words (e.g., jamais “never”, plus “no longer”, rien
“nothing”...)

- verb’s frequency

- verb's type (regular or irregular)

- subject type

Random effects:

- speaker (n=93), verb lemma (n=449)

n
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POLARITY EFFECT

1.00

o
3
o

o

(4]

o
——

Synthetic future rate

o
N
(4]
[
i

0.00

affirmative neg. with pas  other neg. word
Sentential polarity (n=3,622)

(9) a. Tuverras. “You will see”
b. Tuverras pas. “You will not see”
c. Non mais tu verras rien. “No but you will see nothing”

12
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INTERIM SUMMARY

Laurentian French (Poplack & Dion, 2009; Wagner & Sankoff, 2011):
SF used nearly categorically in all negative contexts (> 97%)

Parisian French:

1.00
e
E 0.75
e
3 I
2 0.50
2
T
£
S
& 0.25 I I

0.00

affirmative neg. with pas  other neg. word

Sentential polarity (n=3,622)
Figure 1: MPF corpus.
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Parisian French:
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Synthetic future rate
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affirmative neg. with pas  other neg. word
Sentential polarity (n=3,622)

Figure 1: MPF corpus.
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Synthetic future rate
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0.00

affirmative neg. with pas  other neg. word
sentential polarity (n=1,307)

Figure 2: CFPP2000 corpus.
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INTERIM SUMMARY

Laurentian French (Poplack & Dion, 2009; Wagner & Sankoff, 2011):
SF used nearly categorically in all negative contexts (> 97%)
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INTERIM SUMMARY

Laurentian French (Poplack & Dion, 2009; Wagner & Sankoff, 2011):
SF used nearly categorically in all negative contexts (> 97%)

Parisian French:

1.00

o
5
a

o

b

3
et

Synthetic future rate

o
IS
b

[

[

0.00
affirmative neg. with pas  other neg. word
Sentential polarity (n=3,622)

Figure 1: MPF corpus.

— Explanation of polarity effect??
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Synthetic future rate
g

o
N
&

0.00

affirmative neg. with pas  other neg. word
sentential polarity (n=1,307)

Figure 2: CFPP2000 corpus.
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