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Enjoy a guided walking tour around Cologne’s Old Town and learn about the city’s history.
We will visit the magnificent Cologne Cathedral and the excavations at the Roncalli square
including the Dionysos mosaic to learn about the 1st-century AD Roman town founded by
Agrippina. We will visit the historic City Hall, the Old Market and the Heumarkt. The tour
ends in Martin’s quarter, a perfect spot to have a refreshing Koélsch on your own.

Duration: 1,5 hours, about 2km

Meeting point: “Kreuzblume” in front of Cathedral (tram station: Central station/Dom).
?, 14@./.|A#4@!B5/C5/B!(..41#-1$/,-41,$ 1&'()*I54.E<F= D

4$855%(+8&$($%66&(.75,8"+2(96+&$583

This guided walk leads you through the street art scene of the Belgian Quarter. This is a
bustling meeting spot for Cologne’s youth with a distinct identity. You can learn about the
local and international artists like Tika, Hendrik ECB Beikirch, Sepe & Chazme and Mark
Jenkins. We will visit the exhibitions of Die Kunstagentin, 30works, Ruttkowski; 68 or
Kunst&So.

Duration: 1,5 hours, about 2km

Meeting point: Hahnentorburg at Rudolfplatz (tram station: Rudolfplatz).
?2,14@./ | A#A@G .-5!5-11H.4/5 [V..4! #-1$/,-41,$ 1&'()*!154:E<F= D



Pragmatic e! ects attested in online interpretation of more than and at least
Stavroula Alexandropoulou!, Jakub Dotlacil? & Rick Nouwen?!
1Utrecht University, 2University of Amsterdam

We present results of an eye-tracking reading study on the interpretation of two types of
numeral modifiers (NMs), viz., at leastand more than in three kinds of context, thereby
probing the inferences triggered by such modifiers, and their status.

Motivation. Since Geurts & Nouwen (2007), it’s been an uncontroversial and well-
established fact that superlative NMs, unlike their comparative counterparts, trigger
ignorance e! ects. Only very recently has this fact been called into question: Westera
& Brasoveanu (2014) and Mayr & Meyer (2014) argue that comparatives too give rise
to ignorance, if there is a how manyQuestion Under Discussion (qud ). Coppock et al.
(2016) too observe that, while an answer to a polar question, see (1), could imply that
B knows the exact number of apples in the case of more thanbut not of at least the use
of either NM in B’s answer in (2) conveys speaker ignorance, as B is explicitly asked to
name the precise number of apples Joe ate.

(1) A: Did Joe eat any apples? (2) A: How many apples did Joe eat?
B: Yes, he ate at least/more than3 apples. B: He ate at least/more than 3.

The present study sets out to directly probe ignorance e! ects with more thanand at least
with a how manyqud by means of an online experiment. We are, moreover, concerned
with yet another type of inference of NMs, which has been neglected by the existing
literature, namely, speaker indi erence In B’s answer with at least in either (1) or (2), if
3 is a relevant number in the context, there is an additional reading whereby B knows the
exact quantity of apples but s/he regards it as relevant to only mention a lower bound,
not caring about the exact number. This inference together with ignorance as well as
acknowledgment of disagreemenppears to form a family of inferences, also displayed
by free relatives (Condoravdi, 2015), epistemic indefinites (Chierchia, 2013), disjunction
(Lauer, 2013), and has often been treated on a par with ignorance in the sense that it
is derived via a (similar) pragmatic mechanism (see, e.g., Lauer, 2013). In this study,
we investigate speaker indi! erence e! ects with both at leastand more than and further
evaluate their status relative to ignorance.

Present study. In order to directly examine speaker ignorance and indi! erence e! ects
of at leastand more than we ran an eye-tracking reading experiment measuring what
happens in real time when interpreting those NMs in a context with an ignorant, an in-
di! erent or a plain knowledgeable/authoritative speaker, and an implicit how manyqud .
So we manipulated the factors Context and NM in a 3! 2 design. Dutch native speakers
read texts in Dutch like the following (translated into English; target is in glosses):

Intro : Sophie is a bgure skater and very dedicated. Normally, she trains for fothours in
the weekend, but last weekend she trained as intensively as posteb

Ignorance:  10m not sure how much exactly, but this is what | think:

Indifference: | could tell you exactly how much, but itOs not that important.
Authority: | can tell you how much because | talked to her yesterday.

Target: Sophie has last weekendit least /more than eight hours on the ice practiced.

The context setup is inspired by Breheny et al. (2006), who tested the online interpreta-
tion of scalar terms in a self-paced reading task. They found a slowdown at the region of
the scalar expression when the preceding context supported a scalar implicature vs. when
being compatible with the lower-bound-only reading, and attributed this finding to online
implicature calculation being costly. Our starting point is an analysis in which ignorance
and indi! erence inferences behave in a way fully parallel to the finding of Breheny et al.
(2006) on scalar implicatures: ignorance and indi! erence inferences are computed online



and come about via a costly pragmatic mechanism. If such an analysis is on the right
track, we expect to find a slowdown in ignorance and in indifference  contexts at
the modified numeral. Lastly, the semantic meaning of at leastand more thanis fully
compatible with authority =~ contexts. Such contexts are incompatible with ignorance
el ects, but not with indi! erence el ects, so such contexts are expected to yield no or
optional indi! erence inferences. For this reason, authority = was the baseline for the
Context factor in our study. More than was the reference level for the NM factor.
We tested 36 items, with 72 fillers and a Latin square design. 37 native speakers of Dutch
(33 female, mean age: 23.7, age range: 18-42) participated in the experiment. The NM
type did not al ect text coherence (z = .840, p = .401) in a pretest where people had to
judge how compatible the Target is given the preceding context, on a Likert scale from 1
(not compatiblg to 7 (compatible.

Results & discussion. Linear mixed-e! ects regression analyses revealed:

(i) a processing penalty for ignorance contexts with at least at the region of
“eight hours” in re-reading probability (positive at least *ignorance interaction in overall
analysis & positive ignorance € ectin at least subset analysis, bothz > 2, p <.05) as well
as for indifference  contexts with at least . In a previous experiment testing at least
(Alexandropoulou et al., 2016), we found the same e! ect in ignorance contexts (vs.
authority ) at the region “eight hours”, where the interpretation of the whole modified
numeral phrase is completed. We interpreted this e! ect as being due to ignorance im-
plicature calculation, in support of pragmatic accounts of ignorance like that in Biiring
(2008) or in Schwarz (2016) (a.o.), which derive ignorance as a Quantity implicature. As
the present study gets rid of previous possible confounds (e.g., using a round number
in Target or introducing a contrast with another number, see Intro, makes the ignorant
speaker’s Target utterance more natural), the replication of our previous finding strength-
ens our conclusion that ignorance with at leastis a pragmatic inference computed online.
The indifference  e! ects we found are likewise to be attributed to a costly pragmatic
mechanism responsible for the derivation of indi! erence e! ects, exhibiting a status similar
to that of ignorance.

(ii) a slowdown in ignorance contexts with more than at the spillover region “on

the ice” (negative at least *ignorance interaction, positive ignorance e€! ect in overall &
in more than subset analyses, in early & late measures, atlz > 2, p <.05) and likewise in
indifference  contexts with more than in “last weekend” (where subjects already see
more than) up to “on the ice”. One possibility is that these el ects suggest that ignorance
and indi! erence inferences are available with more thantoo, and are in fact derived by
a pragmatic process. This would go against the claim that more thanhas no ignorance
implication (see Coppock and Brochhagen, 2013). Another possibility, which could po-
tentially explain the di! erent processing profiles of the two NMs in our experiment, is
that the attested processing cost is due to a Manner implicature: subjects find at leasta
better cue to ignorance and indi! erence and, hence, wonder why the speaker did not use
at leastinstead, with this reasoning inducing a slowdown (cf. Degen & Tanenhaus, 2011
for similar results due to competition between someand number terms).
Conclusion. We provide evidence of the unexplored speaker indi! erence e! ects with
numeral modifiers and of their pragmatic status, similar to ignorance. Furthermore,
we replicated our previous finding suggesting that ignorance e! ects of at leastare prag-
matic inferences that are computed online. Crucially, we found a processing penalty for
more thanin contexts with an ignorant or an indi! erent speaker, showing that pragmatic
reasoning is involved in real-time comprehension of more than too, in such contexts,
as a Manner and/or an ignorance/indi! erence implicature. More generally, our findings
contribute extra evidence that pragmatic reasoning occurs online and is costly.
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How does childhood bilingualism and bi-dialectalism affect the interpretation and
processing of implicature?

Kyriakos Antoniod ® ¢, Alma Veenstra®, Mikhail Kissin€, & Napoleon Katsds
@University of Cambridge
®UniversitZ Libre de Bruxelles
‘Hellenic Open University

Pastresearch has revealadegative effect of bilingualism on vocabulary proficiency and a
positive effect on pragmatics, Theory of Mind, and executive control (see in [1]). Fgpaumsi
pragmatics, studies with pre-schoolers reported superior bilingual performance tmgetec
violations of Gricean maxims and in understanding scalar implicatures (8és)n($1]). A
recent study, however, found no differences between older multilingual, bi-dialecthl
monolingual children (6-9 years) in various implicatures (e.g. novel metaphors and Sis) [1].

In this study, we aimed to investigate whether a bilingual advantage bagiound for
implicatures that have not been previously tested (irony, contrastive impéispand whether
such an advantage might be evident at the processing level. Based on [1], wesisgubthat
there would be no group differences for most implicatures. However, we expected that
bilingual advantage might be found in irony for two reasons. First, irony is the moatldiffic
and late-developing implicature for children [2]. It has been suggested that a bitiognidive
advantage for older children and young adults might be found only when using very demanding
and more sensitive tasks [3]. Second, a previous study reported that bilingual dfitéren
adults) relied more than monolinguals on tone of voice to judge a speakerOs éuotioky,
when the paralinguistic cue was inconsistent with semantic contentibjpobgcause
bilinguals used their superior inhibition to focus on intonation) [4]. This situati@migdes
irony where intonation indicates a different interpretation than the utterdireeDmeaning.
Bi-dialectals were tested because (1) it has been suggested thahomesmadler language
delays than bilinguals due to the close similarity of their dialéatgl language affés
implicature) [1]; (2) bi-dialectals can be recruited from the same countrys@mublsas
monolinguals and, hence, cultural differences between the two groups are r{amdehnnot
confound results).

Forty-four bilingual (in Dutch and French; 121-144 months old) and 46 bi-dialectal children
from Belgium (n Dutch and West Flemish; 121-155 months old), and 48 Dutch-speaking
monolinguals from the Netherlands (ages 121-145 months) were given: (1) a pictuierselect
task (in Dutch) on implicatures (testing irony, scalar, relevance, manner, cordrasti
implicatures, and novel metaphors). There were 12 critical and 32 filles.i#&ocuracy and
reaction times (RTs) were recorded. For irony, for instance, children heard caowersat
ending with an ironic reply (e.es, you know how much I like fruigh an ironic intonation),
and had to give the speaker one of three items (one compatible with ananenwath a literal
interpretation, and one irrelevant). (2) The Word Definitions Test [5] and the Pealstuhye Pi
Vocabulary Test (PPVT) [6] for vocabulary. (3) The Family Affluence Scale (FAS3H{d]
parental education levels for socioeconomic status (SES). We measured ®ocahdlSES
because research suggests that they affect childrenOs cognitive skills (see in [1]).

Percentage accuracy amskanRTs for accurate responses in critical items by implicature
and group are presented in table 1. There was sufficient variation in aésts(@ccuracies
from 44% for irony and metaphors-82% for manner) besides relevance (93%). A Principal
Component Analysis (PCA) on accuracies in each sub-test (excluding relevancsebef
ceiling performance) returned three components, with Scalars and Contrastivdcamtings
on the first factor, Manner and Metaphor scores loading on the second and Irony loaaling on
third. These results are largely in line with theory and developmentiEnee on implicature



in that: (1) implicatures based on the maxim of quantity (scalar and contiagpiveatures)
are related; (2) relevance implicatures are the easiest to undersiing pezformance) with
guantity implicatures following; (3) irony is one of the most difficult imaliges for children
andis a distinct pragmatic phenomenon [#e alsoformed composite scores by averaging
variables that were conceptually and statistically related teasireliability. Vocabulary
(from Word Definitions andPPVT), SES(from FAS, and parental education levels) and two
Pragmatics composite scores (based on PCA results). Finally, analyse&gnounad factors
indicated differences in age (F(2, 135)=3.625, p<.05), SES (F(2, 135)=80.56, p<.05), and
Vocabulary (F(2, 135)=9.316, p<.05), in that bildealstended to be older than bilinguals
(p=.08) and monolinguals (p=.06); monolinguals had a higher Vocabulary than the other
groups (ps<.05); and bilinguals had a higher SES than the others, while monolinguals had
higher SES than bi-diectals(ps<.05).Age, SES, and Vocabulary were covaried in subsequent
between-group analyses to control for these differences (see [1] that thislid ase of
ANCOVA).
A between-group analysis was conducted on Pragmatics (Pragmatics-1 vs iesagmest
Irony) with age, Vocabulary, and SES covaried. Results indicated that neither thee@eatip
(F(2, 124)=1.30, p>.05) nor the Pragmatics x Group interaction (F(4, 184.776)=.729, p>.05)
were significant. Similar results were obtained when Vocabulasnat covaried. Moreover,
we obtained largely null results when performangilar analyses for each subston RTs for
correct responses in critical items and on difference scores calculasedbtbgcting RTs in
fillers from RTs for correct responses in critical items (to control for mesgrocessing
speed). Bi-dialectals, however, showed a trend for faster RTs (ps=.07) and diffalience
score (ps=.08) than bilinguals in Irony (with Vocabulary covaried or not) and significantly
faster RTs than monolinguals in scalars (but only when Vocabulary was covaried) (p<.05).
Results show no consistent differences between bilingual, bi-dialectal, andingaabl
children in implicature. This is true (1) despite bilingualsO/téatas@ower vocabulary, (2)
for both implicature comprehension and processing, and (3) for late-developing implicatures,
such as irony. These results suggest that (1) bilingualsQduitasOlower language
proficiency does not impede their implicature understanding and (2) that implicature
comprehension possibly depends on other cognitive skills besides language psofidlenc
discuss what these cognitive skills might be and, finally, suggest the ptysgiht a bilingual
advantage is found onip the preschool years, when pragmatic skills are still at a very early
stage of development.

Table 1: Percentage accuracy (A) anelanreaction times (RTs) by implicature and grot
Relevance Scalars | Contrastive] Manner | Metaphor Irony

A| RTs| A|RTs| A RTs | A | RTs| A | RTs| A | RTs
Monolinguals| 90 | 2710 | 80| 1949| 72 | 2932 | 79 | 3138| 50 | 5166| 45 | 5006
Bilinguals 90| 2439| 75| 1713| 60 | 3483 | 82| 3179| 40 | 5291| 42 | 8228
Bi-dialectals | 95| 2070 | 67 | 1651| 57 | 2904 | 85| 2228 40 | 4917| 45 | 3457

[1] Antoniou, K. & Katsos, N. (2017). The effects of childhooddigdismand multilingualism

on implicature understandingpplied Psycholinguisticdb47.

[2] HappZ, F. G. (1993). Communicative competence and theory of mind in autismof test
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Processing Antipresuppositions
Nadine Bade

Summary: The aim of this paper is to show that presuppositions and antiprésupgp{Bercus
2006) are processed differently. Data from a reading time study comparing thanG#afimite

and indefinite determiner are presented. The results suggest that bothirtlie detl indefinite

are processed immediately. In addition, there are earlier effects afdéknite only when it
introduces a new referent but not when its antipresupposition is noteshtigfiich suggests that
different cognitive processes are involved when calculating presuppositions and
antipresuppositionk.

Theory: It has been observed that presupposition triggers have to be used if tugippsdion
(PSP) is fulfilled in the context. This is standardly assumed to beswt of the principle
Maximize PresuppositioffHeim 1991). According to theories working witidlaxPres PSP
triggers are ordered on a scale of a presuppositional strength with their nampppsasonal
counterparts (Sauerland 2008, Percus 2006, Chemla 2008). One of these scales ordarisethe def
and indefinite determiner. The indefinite yields the inference that$ed? the definite is false
(Oantiuniqueness”) due to this competition, which is why it is infigiin (1). The definite has

to be used as a resultidbxPres!

(1) The / # A father of the victim came.

The inference arising from not using the presuppositionally stronger version hasabeérac
antipresupposition (Percus 2006). It has been argued to have an epistemicaltatiealand
project out of negation (Sauerland 2008). It is thus distinguished theoreticallyPfgdta and
implicatures. There have so far only been few experimental investigatamtipfesuppositions.
Previous data suggest that they show late effects in processingriiatsie 2014) and that they
do project under negation (Bade 2016). This is predicted under theories where
antipresuppositions and presuppositions are considered to have a different stather siew
on the competition between the definite and indefinite is that they lootle evith their own
context restrictions. For example, the oddness of (1) might have to do withcththdt the
indefinite comes with a novelty condition whereas the definite comtbasawamiliarity condition
(Heim 1982); or that the indefinite comes with an antiuniqueness presuppasitiegll (Kratzer
2004). Under these alternative views the definite and indefinite should behilellpan
processind.

The Study: For the study 24 items were created in four conditions. A 2x2 dessgosed



crossing the conditions DEFINITE (with levels def/indef) and MATCH (witdvels
match/mismatch). The definite was considered matching when its RSPvevified in the
context, it was mismatching when the PSP was not. For the indefiaitgpposite was the case,
if the indefinite has the antipresupposition that the PSP of the defmitalse it should be
mismatching when the definite was matching. Contexts were created awvesterent was
introduced with a simple description. The definite appeared with a retdiuee matching the
description of the context in the match condition and introducing a new d&scriptthe
mismatching condition. Thereby the matching condition for the definite moreovdtedulf
familiarity and the matching condition for the indefinite fulfilled novelty, see sartgsie below.

(2) A man entered the bar. {The/A} man who {entered the bar/ was sittihg &ar} smiled and
ordered another beer.

Statistical analysis was done using linear mixed effect modeldha&ntiner function in R. It
revealed significant interactions betweeBMand MATCH on words 5, 6 ,7, 10 and the final
word (matrix clause) in the targgi<q.05). The results suggest that, as has been observed before,
unfulfilled presuppositions lead to immediate processing difficultiespeoed to fulfilled ones.
For the indefinite the matching condition was significantly slower thamtlmatching one early
on, which shows that checking the contexts for whether the indefinite is ajpeadgo happens
immediately. The fact that the mismatch condition was signifigcafaster than the match
condition suggests that disobeyikiaxPresis detected a8y on and the sentence is cisded as
infelicitous. However, in the match condition a new discourse referent lasimtroduced which
leads to increased processing efforts. This confirms the speculation edpredsirsten et al.
2014 that introducing new discourse referents with the indefinite is costljkeUfound in
Kirsten et al., however, these processing costs are not more enduring comparedfitedinf
presuppositions. Rather, they are decreasing at the end of the sentence comphed t
mismatching definite. This suggests that the accommodation procese fdefinite involves
additional cognitive processes than just introducing a reférent.

Conclusion: The data overall confirm theories where definites and indefargesonsid- ered
nonequal in complexity and restrictions they impose. Just viol&fiagPresseems to ba rapid
process compared to violated presuppositions and novel indefinites.

Selected References: Chemla, E. (2009) "An epiststajz for antipresuppositions” Journal of Semartics. Heim,
[. (1991). "Artikel und Definitheit". I'Semantics: an interninal handbook of contemprary research Percus, O.
"Antipresuppositions” InTheoretical and Empirical Studies of Reference andphora Sauerland, U. "Implicated

presuppositions" lisentence and Context



When some triggers a scalar inference out of the blue
An electrophysiological study of a Stroop-like conflict elicited by single words

CZcile Barbet & Guillaume Thierry
School of Psychology, Bangor University

Several studies in experimental pragmatics have concluded that scalar inferencete(li®&ead.g.

MVRPH ; DUH <Y LPSOLFDWHV pQRW DO O R Qapehuéff prégbhdtic FRIQL W
computations delayed relative to semantic computations (see e.g., Bott and Noveck 2004s De Ney

and Schaeken 2007; Huang and Snedeker 2009; but see e.g., Grodner et al. 2010; Degen and
Tanenhaus 2015; Politzer-Ahles and Gwilliams 2015).

However, it still remains unclear whether strong contextual support is necessaiyges such

inferences. Here we t 8§ HG LI WKH 6, pQRW DOOT WU lnJthéldbsetceot avyR PH F D (
linguistic context. We investigated event-related potential (ERP) amplitude rtiodslalicited by

Stroop-like conflicts in participants (27 native speakers of English)utistt to indicate whether

strings of letters were printed with all their letters in upper cas¢herwise. In a randomized stream

of nonwords and distractor words, the woalls someandcasewere presented either in capitals or

featured at least one lower case letter.

As expected, we found a significant conflict-related N450 modulation (see e.g., Wes62063and
SoltZsz 2010; Tillman and Wiens 2011) when comparing"&.gwith $" . Surprisingly, and despite
the fact that most responses from the same patrticipants in an off-livecepicture verification task
ZHUH 2ORJLFDO"~ WKH SDU ¥WslgbddSiBsQriptivhsGéntédde OsucipasraLBEdH G
are redwhen all of the circles depicted were red), we also found a similar madulatien
comparing%g&'( with e.g.%)™* , even though?6&'( could only elicit such a Stroop-like conflict
when construed pragmatically. No such modulation was found forg(g. vs. +$%( (the neutral
contrast), see Fig. 1.
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Figure 1. Stroop-like conflict effect on ERPs corrected for physical differenced eft, Grand-average
difference (incongruent minus congruent) corrected ERP wavefdicited over the central region (linear
derivation of FC1, Fg, FC2, C1, @, C2, CP1, CP, CP2) in the semantic testll, solid black line), pragmatic
test 6ome solid grey line), and neutral contralase dotted black line) condition®Right Topographies of the
N450 effect forall, some andcase

These results suggest tlkmeFDQ DSSHDU LQFRQJUXHQW Z laWgéhc®/dkH FRQFHSYV
strong contextual support. Furthermore, there was no correlation between N450 effect magnitude

(%&'( minus e.g,&-( ) and pragmatic response rates recorded in the sentence-picture verification

task. Interestingly, most of the participants of this study could be GoHdU H G 3 €irikd &llR&ESO ~

80% of the under-informativeomestatements were considered good descriptions in the off-line task.

Yet, the same participants exhibited a Stroop-like conflict when presented with the pragmatical



incongruent stimulu%&'( in the ERP expePHQW 7KLV VHHPVY WR LQGLFDWH WKDW
may stem from cognitive strategising rather than mere linguistic processing.

The N450 conflict effect observed f@$&'( is overall incompatible with a strong context-dependency
YLHZ R wWoKaHl] givemthat in a situation of minimal linguistic conte¥d&'( is not construed
logically. This study shows for the first time that the pragmatic meanisgrobcanbe accessed in

the absence of linguistic supportD Q G WK XV WKDW WKk sémeshQuRiwe Eo@sBUedW U LJJH
as contexsensitiverather than contexdependentthat is, more or less salient depending on the
context rather than contingent upon it.
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Factors licensing embedded present tense in speech reports
Corien Bary, Daniel Altshuler, Kristen Syrett and Peter de Swrt

Introduction According to Ogihara (1995), the truth of the complement in (1) athe actual

utterance time n (i.e. when (1) is uttered) is not a prerequisite for the use ofraembedded
present tense. What matters is the cause of the belief (the sathat made John think that

Mary is in the room): the present tense can be used only if this use still holds atn.

(1)  John said that Mary is in the room.

Empirical evidence suggests that this hypothesi&gy observation ) is only one of the factors
involved in licensing a felicitous usage of the embedded peas We present two experiments
which show that the cause of belief still holding is a $uciert, but not a necessary factor.
We identify two additional factors (predicate type and who $ aware of the falsity of the
belief). These factors collectively suggest that the old & of Ocurrent relevance® (Costa 1972,
McGilvray 1974) is right and cannot be translated into one sgle concrete factor (contra
prevailing theories) but rather corresponds to a cluster dactors. Thus, this paper presents a
case study of how the applications of experimental methodsee also Altshuler et al. 2015 for

a related corpus study) may lead to dierent kinds of theories than introspection-based ones.

Background  Ogihara (1995) considers various contexts for (1), a presamder past sen-
tence. He motivates thekey observation by comparing (2a) with (2b).

(2)  John and Bill are looking into a room. Sue is in the room.
John (near-sighted): OLook! Mary is in the room.O
Bill: OWhat are you talking about? ThatOs Sue, not Mary.O

a. John: OIOm sure thatOs Mary.O
One minute later, Kent joins them. Sueis still in the room.
Bill (to Kent): QJohn said that Mary is in the room . But thatOs not true.
The one that is in the room is Sue.O
b. John: OIOm sure thatOs Mary.O
Sueleavesthe room. One minute later, Kent joins them.
Bill (to Kent): # OJohn said that Mary is in the room .0

Klecha (2015) questions thé&ey observation  with the counterexample in (3):

3) Mary puts a balloon under her shirt. John then observes hen this state, and then
says to everyone: OMary is pregnant!O Later that day, Maryeakhe balloon out from
under her shirt and pops it. Bill, aware of everythlng that h@pened says to Mary:
O(Earlier today,) John told everyone that youOre pregnant.O

In this scenario, the cause of JohnOs belief that Mary is pragh i.e. the balloon under her
shirt, is absent by the time of BillOs report. Neverthelessd present tense is acceptable. Why
should this be? A direct comparison of (2) and (3) reveals akaet of factors that might play
a role in the acceptability: the use of the verb of speeclsdy versustell), whether or not the
audience of the reported utterance still believes the congshent, and the duration of the state
in the complement (being in a room vs. being pregnant). To axé at a better understanding,
we conducted two experiments to investigate the'ect of eat of these factors.

Expl: rating task The experiment followed a fully-crossed 2 x 2 x 2 x 3 design,tivLatin
square presentation of stimuli lists. There were two betwaesubject factors (atrix verb


Hilde

Hilde


(say vs. tell) and tense of embedded verb  (past vs. present)) and two within-subject
factors (predicate type  (individual-level vs. stage-level)) andvho was aware of the fact
that it was a false belief (A: the reporter alone; B: the repodr and the reported speaker;
C: the reporter, the reported speaker, and the audience)). Feach of the between-subject
conditions there were 12 experimental items, divided eqiyabmong the within subject factors.

Each item began with a brief scenario introducing two key indiduals (Ind-1, who becomes
the Reporter, and Ind-2, who becomes the Reported Speakendssome friends, the Audience.
Ind-2 remarks aloud to Ind-1 that an Ind-3 has an I-level or $vel property P, an exclamation
acknowledged by the entire group. The scenario then divegybased on who is aware of the
falsity of the belief in 3 conditions: (A) only the Reporter (hd-1), (B) both the Reporter and
the Reported Speaker (Ind1+2), (C) the Reporter, Reported feaker and the entire group.
All items ended with the target sentence indicating that a fewninutes later, another person
(Ind-4), who is not part of the group, arrives. Ind-1 reports ¢ Ind-4: OYou wonOt believe this,
but : Ind-2 [told us/said] that Ind-3 [was/is] P- .O Participants (n=88) were asked to rate the
acceptability of the target sentence in+ on a 5-point scale.

Exp2: forced choice task  To complement the acceptability ratings from Expl, we con-
ducted a forced-choice task, in which participants (n=41) xplicitly had to choose between
present and past tense for the embedded clause. The items lilad same structure as in Exp1,
but the matrix verb was alwaystell since the matrix verb was not a signibcant factor in Expl.

Results The main results indicated:

() In both experiments: no interaction between item type (tests. control) and tense
(p>.05). In particular, present tense is not signibcantly beér in the control items
(with the cause of belief present) than in the test items (witlthe cause of belief absent).
Thus, D contra thekey observation P the cause need not still be present for the use
of a present tense;

(i) In both experiments: the past is signibcantly preferred ov¢he present with stage level
predicates (p<.01). In Exp2 there was also a strong preference for the prasevith
individual level predicates (p<.001). This is consistent with the contrast between (2b)
and (3);

(i) In Expl: if everyone is aware that the complement is false (edition C) the past tense is
signibcantly better than the present tense (p=.04). Thus, hen the falsity of the belief
is common knowledge, the present tense is less acceptable.

Discussion The factors above motivate the following three ducient (but not necessary)
conditions for a felicitous use of the present tense: (i) theause of belief holding at the
actual utterance time n (key obseration ); (ii) if, had the complement been true at the
time of the report, it would still hold at n (predicate type € ects); (iii) the audience of the
original utterance still having this belief atn (knowledge condition éects). Note that (iii)
indicates that tracking other peopleOs beliefs ects our chice of grammatical morphemes,
even in the case of beliefs of people who are not participagiin the actual conversation. We
discuss the implications of these Pndings for the (use of Jheotions of acquaintance relations
(Abusch 1997, Ogihara 1995) or time concepts (Heim 1994) adéérto in the prevailing
theories to explain thekey obsernvation . We stress that (i)D(iii)) form a natural class:
they all indicate what must hold at n, suggesting that the long-standing intuition of Ocurrent
relevanceO corresponds to a cluster of factors rather thare single concrete one.
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Andrea Beltrama (University of Konstanz) andrea.beltrama @uni-konstanz.de

Subjective assertions are weak: an experimental study on perspective-dependent meaning.
The issue — Sentences containing subjective predicates — e.g., beautiful in (1) — intuitively feature
a perspective-dependent flavor, contrary to sentences describing objective facts (as in (2)).

(1) Subjective: Paris is beautiful. (2) Objective: Paris is in France

While authors have long debated on whether this intuition tracks a lexical distinction between sub-
jective and factual predicates, much remains to be explored on whether, and how, the difference
between (1) and (2) is reflected at the illocutionary level. We show that assertions with subjec-
tive predicates (henceforth SAs) display a different discourse behavior from objective assertions
(henceforth, OAs), unveiling a genuine empirical difference between subjective and factual speech.
Background — A wide open issue in the study of subjectivity revolves around whether assertions
like (1) should be treated on a par with (2), that is, as a regular proposal to update the Common
Ground with p or whether they merely presentational moves, which update the speaker’s individual
commitments but don’t aim at increasing the CG (Dechaine at al. 2014). An intermediate position
is that SAs do target the CG, but rely on a weaker norm of assertion than OAs, where p can be
asserted as long as the speaker judges it to be true, but is only added to the CG if all participants in
the conversation judge it as true (Stephenson 2007; see Coppock 2014 for a variant). We test these
proposals experimentally, comparing the behavior of SAs and OAs with respect to two distinctive
parameters of assertions.

Exp1: Silent Replies and CG Update — Adding p to the CG represents the unmarked outcome of
an assertion (Stalnaker 1978 a.o.). As such, while rejection needs to be overtly signaled with
a denial, silence typically leads accepting the proposal, on a par with an explicit “Yes” reply
(Farkas&Bruce 2010). Expl compares SAs and OAs on this ground. If SAs work like regular
assertions, silent responses should lead to updating the CG with p. This should not be observed, by
contrast, if SAs are merely presentational, in which case no proposal is made at all; or if they rely on
a weak norm of assertion, in which case an explicit response would be required from all participants
before an update. 2 factors were crossed in a 3x3 design. Each trial consisted of a written dialogue
in which Greg makes one of three possible moves — OA, SA or Polar Question (PQ) — and Mary
provides one of three possible responses — Confirmation, Denial or Silence. Following each dia-
logue, participants were asked to assess on a 1-7 scale (7="totally agree”) the statement “It is now
part of Greg and Mary’s mutual knowledge that p”, which operationalized the idea that the CG has
been updated with p. The higher the score, the higher the likelihood that the update went through.

Greg: {OA: “Paris is in France”/SA: “Paris is beautiful”/PQ: “Is Paris in France?”}
Mary: {Conf.: “Yes, indeed!”/Den.: “No, not really!”/ Silence: [Keeps listening, says nothing.]}
Statement to assess: “It is now part of G and M’s mutual knowledge that {Paris is beautiful/is in France.}”

27 items, each with a different set of predicates, were distributed in 9 lists with a Latin Square De-
sign. 54 native speakers of English were recruited on MTurk. The results are plotted on page 2. A
mixed effects model with random intercepts for Subject/Item revealed main effects of Move and
Response and an interaction Move:Response (ps <.001). Confirmation and denials led to respec-
tively high and low CG-acceptance scores across moves. Silent responses lead to high and low
scores respectively following OAs and PQs; following SAs, however, they record a higher score
than PQs, but a much lower one than OAs (ps<.001). This indicates that silent replies were taken
as a cue to update the CG with OAs, but not with SAs.

Exp2: The Effect of Disagreement — A converse property of assertions is that denials are highly



marked and lead the conversation into a state of crisis (F&B), which needs to be acted upon before
the participants can move on. Exp2 compares OAs and SAs by looking at the naturalness of two
types of reactions to a denial: “Aha, interesting to hear!”, which signals a welcoming disposition
towards disagreement; and “No way! That can’t be true”, which signals willingness react to the
denial. 2 factors were crossed in a 3x2 design. Each trial consisted of a written dialogue in which
Greg makes one of three moves (OA, SA or a PQ); Mary responds with a denial; and Greg follows
up with one of the two reactions above. Subjects provided a 1-7 naturalness judgment (7=perfectly
natural) on the final reaction. An example is below.

Greg: {OA: “John is 18.”/SA: “J. is a great teacher!”/PQ: “Is J. 187"}
Mary: “No, he’s not.”
Greg: {Welcoming: “Aha, interesting to hear!”/Combative:“No way! That can’t be true”}

If SAs do not differ from OAs, in both cases denials should engender a crisis, making a welcoming
response odd. However, if SAs have no or weaker assertoric force, disagreement should be less
disruptive, making it more natural for the interlocutors to welcome it. 18 items were distributed in
6 lists with a LSD (20 fillers). 54 subjects were recruited on MTurk. To ensure that welcoming and
combative replies were perceived as such, subjects were explicitly instructed to assume that Greg
was not being sarcastic. A mixed effects model with random intercepts for Subject/Item showed
an interaction Move:Response (p <.001). As predicted, combative responses are rated higher than
welcoming ones with OAs (p<.0001). Concerning SAs, welcoming replies are rated higher than
combative ones (p <.001), similar to PQs; however, the two types of response are respectively
rated considerably lower/higher than with PQs (all ps <.001).

Exp1: Silent replies and CG-Update Exp2: The effects of disagreement
7 Obj. assertion Subj. assertion Question

= . .

5.25 /

max natural)
!

Agresment that p is added to the
Common Ground (7=max. agree)
4]
4]
A
Naturalness of responseto a denial
(7

[o]
Denial Silence Confirmation Combative Welcoming

Tyvpe of response o previous move Response to denial

Discussion — While OAs feature the canonical behavior of canonical assertions, SAs turn out to be
different on two counts: (i) when followed by a silent response, they do not systematically lead to a
CG update; (ii) they allow the listener to welcome the ensuing disagreement, rather than inducing
a crisis. While this argues against the idea that SAs are just canonical assertions, note that SAs
also behave differently from questions. In particular, the fact that combative responses to denials,
though dispreferred to welcoming ones, are still more natural for SAs than for PQs provides evi-
dence against the view that SAs have merely presentational force. Quite the contrary, these speech
acts do make a positive proposal for increasing the CG, which can justify the speaker’s effort to
stand by the assertion after it has been rejected. Concerning the specific illocutionary profile of
SAs, our findings suggest that these moves are not categorically biased towards the addition of p to
the CG, contrary to what has been argued for regular assertions (see F&B); rather, their discourse
profile, at the very least, must project disagreement as an equally unmarked outcome, explaining
the failure of silent responses to default to CG Update, and the non-disruptive nature of denials.



Embedded implicature: What can be left unsaid?

Anton Benz & Nicole Gotzner, ZAS, Berlin.!

There has been a sharp debate about implicature of complex sentencea, variety of
theoretical approaches have been developed [e.g. 1, 2, 3, 4, 5], and confkigtiexperimental
evidence has been produced [e.g. 6, 7] The relevant complex sentes are sentences in
which an implicature trigger like Gome0 is embedded under a quantiber, which may itself be
an implicature trigger. For example, the sentence (A-E) Bach girl found some of her marble®
potentially gives rise to the inference that each girl found some but ot all of her marbles.
In the course of this debate, a view took hold according to which sentece meaning is highly
ambiguous, and dl erent implicatures are just di! erent readings that language speakers may
entertain [in particular 1, 5]. In this talk, we are guided by the standard neobGricean view
[8] that considers implicature a part of communicated meaning. Therefoe, our main research
guestion is: What can be reliably communicated by sentences containg embedded or un-
embedded €bmeD? In the following, we operationalise this research question and déye
a new interactive experimental paradigm that tests both the production and interpretation
of embedded §ébmeD. We started out with the following basic idea: A speaker who wants
to communicate a certain proposition can express all he wants to expss literally, or he
may take advantage of implicature, and leave certain aspects unsaid. Thiwill lead to a
shortening of utterances. Hence, our main research question can be oefulated as follows:
To what extend can a description be shortened without jeopardizing ommunicative success?
The shortest descriptions will then reveal all the implicatures that can be communicated
reliably. To turn this idea into a testable theory, we formulated two cognitive principles that
guide the elimination of linguistic material related to embedded €omed: (ENA-Elim) the
simpliPcation of Gome but not alld to $dmeO, and (N-X-Elim) the elimination of @one found
X O. For example, together they allow the simpliPcation of literalS®dme found all, some some
but not all, and none nonéd (EDA: EDENA: NDN) toesbme all and some som@ (EPA : EDEJ.
Our assumption was that utterance simplibcations based on (ENA-Elim) and(N-X-Elim)
communicate the intended message as reliably as the correspondingdial description, and
all further simplibcation leads to unreliable communication.

With utterances composed of sentences of the form (XDY)XCof the girls found Y of the
marblesO withX and Y chosen from quantiber phrasesndneQ, omed, ahyO, Dme but not
allO,$dme and possibly alD, andall O, seven Herent worlds can be semantically distinguished
depending on whether there are some who found none (EBN), some who falusome but not
all (EBENA), or some who found all (EPA). As a next step towards a testable hypthesis, we
debned a critical production strategy for the seven possible worldsshown in (1) below, by
application of the two elimination rules to a literal production strat egy also shown in (1).

The main test hypotheses were: (I) The critical strategy is as succgsful at communicating
the state of the world as the corresponding literal strategy; (lI) any further reduction of
utterance length makes the utterance signibcantly less reliable thn the corresponding literal
description. Further, the model predicts utterances of di erential length for di ! erent possible
worlds. In the following, we present an experimental study that teds the €' ciency of this
strategy for all seven worlds. Specibcally, we tested whether thetraitegy is successful, and
how it compares to strategies pursued by naive participants, in partcular whether they
produce shorter utterances, and if so, whether these utterances arstill successful. The
experiments indicate that the critical strategy is among the shortes strategies with almost
maximal communicative success.

1This work was supported by the Bundesministerium far Bildu ng und Forschung (BMBF) (Grant
Nr. 01UG1411), and the Deutsche Forschungsgemeinschaft (D FG) (Grant Nr. BE 4348/4-1).
2EPA : EDENA:NDN D(N-X-Elim) | EPA:EDENA D(ENA-Elim) | EDA:EDBE.
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Interactive Best Response Paradigm. Previous experiments on embedded implica-
ture using picture veribcation tasks and acceptability judgementshave obtained a substantial
proportion of literally interpreting subjects [e.g. 6, 7]. This renders their experimental designs
inappropriate for our task. Since our goal is to test the communicative sucess of utterances
involving embedded some we developed an interactive task involving both the production
and interpretation of sentences in a collaborative scenario.

Methods: Participants in our experiment were presented with a scenarionvolving six girls
who each own a set of four special edition marbles (based on 9). While thgirls are playing
the marbles get lost and they have to bnd them again. During the expement, participants
took two di! erent roles. (1) The speaker had to describe a pictureapresenting how many
marbles each girl found. (2) The hearer received a message from the spealand had to buy
sweets to reward the girls. The speaker was allowed to produce up tove sentences by typing
in one the following words into a sentence frame:all, some, none, some but not all, some
and possibly alland any (in German). The speaker could produce a description consisting of
a conjunction of up to bve sentences of the form XBY. Subsequently, theearer received the
sentences the speaker produced and had to choose the appropriate gigeas rewards. The
reward system was debned such that a girls gets...

¥ chocolate if she bnds all 4 of her marbles

¥ candy if she bnds fewer than 4 of her marbles

¥ a gummy bear when she bnds none of her 4 marbles (as a consolation prize).

Seven possible worlds were represented by seven items in total.h& system randomly paired
two participants for a given production-interpretation trial and each participant took a certain
role three times. In total, 53 native German participants took part in th e experiment.
Participants took the experiment in groups of varying sizes: there vere groups with 4 players,
with 2 players, and groups with 3 players in addition to the experimenter, who played the
critical strategy. ~

Results: We analyzed participantsO success rate (expected utility) as arfation of whether
the hearer selected the appropriate sweets depending on the piatel the speaker saw. Overall,
the average participant had a high success rate of 89% (average length 2.09 coanpd to 1.71
(critical) and 2.5 (literal)), showing that participants understo od the task. A t-test showed
that the critical strategy was signibcantly better than the average participant strategy and
it was also signibcantly shorter in terms of sentence length (p-value<.001). Interestingly,
when participants produced exact/literal descriptions such asEach girl found some but not
all of her marblesthe communicative success was not better compared to utterances whe
the short form was used (1).

world | critical % success | literal % success
[ NDAny 97% NDBAny 97%
| ADE 93% ADENA 92%
(1) | ADA 98% ADA 98%
A EDE : EDN 95% EDE : EDN : NDA 88%
B | EDA : EDN 98% EDA : EDN : NDENA 93%
[ | EDA . EDE 93% EDA : EDENA : NDN 82%
i | EDA : EDE : EDN 100% EDA : EDENA : EDN 93%

Reducing utterance length further can result in three utterances: EDE (399, 22% N,
349, 4vdil), EDA (12%dll, 69% M, 19%dHl), and EDN (68% M, 5% W, 13% N, 9941, 5%dil).
For all of them the success rate was signibcantly lower than for the utteances of the critical
strategy. The data, therefore, conbrmed both main hypotheses: The dical strategy is as
successful as the corresponding literal strategy, and shortening ifurther signibcantly re-
duces communicative success. The results, thereby, support ¢hthesis that the two proposed
elimination principles (ENA-Elim and N-X-Elim) characterise what can b e left unsaid.

1

Chierchia, G., Fox, D., and Spector, B. (2012) Scalar Implicature as a Grammatical Phenomenon. In Maienborn, C., von Heusinger,
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IMMEDIATE USE OF DISCOURSE CONTEXT IN ASPECTUAL
COERCION b AN EYETRACKING DURING READING STUDY

OLIVER BOTT, UNIVERSITY OF T UOBINGEN & TU DORTMUND

According to the principle of compositionality the meaning ba complex expression is
entirely determined by the meaning of its parts and their syntetic combination. However,
linguistic expressions are also highly context dependemtnd the interpretation system is
therefore not only dependent on the parts of complex exprésss in a bottom-up fashion,
but also has to be open to top-down infBuences of the context aiterance. A number
of studies on the online composition of meaning have used theenomenon of coercion
to address the time-course of compositional interpretatiowithin the sentence. However,
to date only a single study (Traxler et al. 2005) has explidy investigated the & ects
of contextual information on the resolution of sentences wolving complement coercion
(e.g., begin the bookThe present experiment studied the interplay between stntial
and contextual information during the online resolution ofyet another coercion type, viz.
aspectual coercion (see Pinango et al 1999, Paczynski et 2015, a.0.). In particular,
we tested whether contextual information is immediately wed to resolve compositional
conficts during online interpretation. Consider (1).

(1) Als es ihm heute gelang,n einer Stunde zu joggen freute er sich sehr.
When he managed todayn one hour to jog, he was very happy.

When uttered out of the blue, sentence (1) is hardly interpreible. The in-adverbial
requires a telic event predicate of the accomplishment typ®&endler 1957, Dowty 1979),
but Peter joggedexpresses an atelic activity. However, if the sentence makegerence
to a spatially bounded path such adpve milesit becomes perfectly interpretable (cf.
Krifka 1992). German sentences of type (1) were embedded inliacourse context which
introduced a bounded path in the preceding discourse such(@3 translated from German.

(2) Half a year ago Peter started to jog a distance of eight kiloaters every day. When
he started he was quite slow but he has become faster and faste

Based on the pragmatic literature (e.g. Recanati 2010 vs. Caglen & Lepore 2005) two
alternative hypotheses were formulated. Th€omposition in Context Hypothesigpredicts
immediate availability of the bounded path from the contextand hence no temporary
mismatch & ect when composing the verb of the target senteaavith the adverbial. Al-
ternatively, the initial compositional interpretation of the target sentence could operate
strictly locally encapsulated from contextual informatim. The latter hypothesis predicts
an initial semantic mismatch at the underlined critical regpn to jog, followed by contex-
tually driven repair by enriching the activity into an acconplishment. This should be
rel3ected by an immediate slow-down relative to an aspectuadrdrol condition; cf. (3).

3) Half a year ago Peter started to jog every day. When he stadehe could barely
jog for ten minutes but he is becoming better and better.
Als es ihm heute gelang, eine ganze Stunde zu joggen
When he managed today for one hour to jog..
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In order to compare the timing of aspectual enrichment withtie breakdown of aspectual
interpretation, a mismatch condition was included. The atiéc contexts of the control
condition were combined with thein-modibed target sentences.

While the two hypotheses clearly dier with respect to their predictions concerning the
time course of interpretation, both hypotheses predict thethe coercion condition should
eventually be repaired making use of contextual informatio This was conbPrmed in two
0" ine acceptability rating experiments.

Pretests: 24 items were constructed in the aspectual enrichment, coot and mis-
match conditions. The Prst pretest (N=30) elicited discourssensicality judgments on
a seven-point scale. The statistical analysis of the ratisgrevealed that the aspectual
enrichment condition was fully acceptable. Mismatch, by cdrast, was perceived as
nonsensical at the same level as clearly nonsensical Plléfke interpretation data thus
conbrm that the contextual support in the aspectual enrichnmé condition made the
target sentences fully acceptable and that the telic targedentences do not bt an atelic
context.

The second pretest (N=20) conbrmed that without supporting @ntext the telic target
sentences were not fully well formed but required further coektual support. Decontex-
tualized target sentences witHor-adverbialswere rated much better than sentences with
in-adverbials However, the target sentences within-adverbials were still rated better
than clearly nonsensical Pllers suggesting that participts were well aware of the fact
that the sentences within-adverbials might turn out to be well-formed given appropriate
contextual support.

Eyetracking Experiment: 48 participants read the pretested discourses together
with 66 bllers while their eye gaze was monitored. After eachidl they provided a
sensicality judgment.

The analysis of acceptance rates did not reveal any reliabi! erences between co-
ercion and control. Aspectual mismatch, by contrast, was regted as uninterpretable
equally often as were nonsensible Pllers. Thus, particigarperceived a clear aspectual
mismatch in the mismatch condition and computed aspectugllenriched interpretations
of the target sentences in the coercion condition.

The analyses of brst bxation durations, Prst-pass times antbportions of regressions
out of the critical verb region consistently revealed procsmg costs of the aspectual
mismatch condition relative to the control and the coerciorcondition. Crucially, none
of the analyzed eyetracking measures related to prst-pagading indicated any reliable
di! erences between the coercion and the control conditiomhis is fully consistent with
the Composition in Context Hypothesis However, coercion led to signibcantly longer
second-pass times of the critical verb region than the cowircondition suggesting that
the integration of contextual information from the precedag context is in fact not cost free
but requires building up a more complex discourse model than the control condition.
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In a large-scale corpus-based web study, Degen (2015) extracted 1363 utterances containing
someNPs from the Switchboard corpus. For each utterance, they measured the rate of the
scalar inference (SI) fromometo some but not allising a paraphrase task. Their findings
showed that around half the timemeis used, an Sl reading is not judged to be available.
Little is known about how frequently scalar expressions of different lexical categories give
rise to Sls irreal use In an inference task, van Tiel et al. (2016) sbdthat different scalar
terms give rise to Slis at different rates. Here, we adopt Degen's paraphrase task using a
Twitter corpus we constructed investigate whether the rates of Sl derivation vary to the
extent found in van Tiel et al.'s inference task. We do find variability in the rates of Sls across
different scalar expressions, but not the same degree of variability found when items are
presented out of context in an inference task. A modest amount of this variance could be
explained by factors which van Tiel et al. found contributed to the variances in the
experimental setting. Our study yields several interesting results, mentioned below.
Collecting a Twitter corpus: We selected 28 out of 43 scalar expressions found in van Tiel
et al. (2016). There were 2 quantifiers (e.g. <some, all>), 1 adverb (<sometimes, always>)
and 25 adjectives (e.g. <intelligent, brilliant>). For each scale, we extracted tweets containing
the weak scalar term - with a minimal length of 30 characters. Then we conductefi part-
speech (POS) tagging on each tweet and used regular expressions to filter out tweets where
scalar expressions appear in environments which the inferences are unavailable or less likely
to arise (see Table 1).

environment example

in the scope of negation ,IP QRW UHDOO\ KXQJU\

in the scope of conditional antecedents  If the weather was warm, we would have

some people over for a small party in our
backyard.
in the scope ofvh-questions or polar Do you get adequate vitamin D?

guestions
Table 1: Environments prohibit the scalar inference

To perform the final exclusion, we conducted a word sense disambiguation task on Amazon
Mechanical Turk to obtain human annotation on tweets containing polysemous scalar
expressions. Considering <old, ancient> for example, in (1a) the sevise@#aning
¥xistingalongtimé LV RQ WKH VDPH VFD O Hanbight Wdkvelvelr, yllH) PHD QL Q.
thesensedfld PHDQLQJ 3SUHY LR X\Vam&4zale @sRh¢ stRoQy tarid.HCages like
(b) need to be excluded because in these cases the strong term is not contextually available
which make it infelicitous to investigate the rate of Sls. We consulted the Merriam-Webster
dictionary and found 20 out of 28 our scalar expressions have at least two meanings.

(1a) I'm in arold abandoned train station w/ a translator working on the script.

(1b) That means mgld boss has been approaching a breakdown for the last 2 years.
80 M-Turk workers were recruited and each annotated 50 tweets of a particular scalar
expression. In total, 4000 tweets were annotated, 200 tweets per scale. We (hvasdetrs
with a tweet containing the scalar expression,wagm (I guess he wants his home to feel
warm and inviting.) and ask them to choose the meaninwgaoim from the following three
sense labels:L1 QRQH DUH DSSURSULDWH ZRUNHUV@DQ FOLFN p




having a fairly high temperature;)(fsiendly and affectionate; Jdight and bright colors. {a

is the sense that could be understood on the same dimension as the strong term, whereas (b-c
are the relatively common senses listed in the dictionary. Based on our results, we excluded
tweets in which weak terms evoke senses that are not on the same scale as strong terms.
Corpus-based paraphrase taskWe ran a paraphrase task based on Degen (2015) to

measure the frequencies of Sls triggered by the 28 scalar expressions. After the final
exclusion, we ended up with 3075 tweets in total. We randomly selected 50 tweets for each
scale as the target sentences. On each trial, participants read an utterance containing a scalar
expressiorX (the weak term, in red) and a nearly identical utterance, expect that the negation
of the stronger termot Y (in green) was inserted (Figure 1). Participants were asked to rate

on a seven point scale to indicate how similar is the statemenXwoitth not Yto the

statement wittX. 550 participants each judged 28 itesmne item per scale.

Read the following twasts:

And sometimes my Garman shepherd just arowls at my ampty bathroom

And somefimes. but nol always, my German shepherd just growls at my empty bathroom

oW Simiar 1S e tweot with ‘someiimes, but not always’ to the tweel with 'semetimes'?

Same few

vety
difarant : =
ek 2 3 4 5 (] mearning rare |

meaning
! oid §

Figure 1 paraphrase task example item :
Results: The responses were coded into three categori ==
low (ratings were 3 or lower), median (ratings were 4), == :
and high (ratings were 5 or above). We considered hig e s
ratings as an indicator of Sls being drawn. Inspecting Y —— -
Figure 2, the frequency of Sl varies across scalar L —
expressions, from 27% for <adequate, good> to 86% f a-d :
<sometimes, always>. These results correlated with th " i
results of van Tiel et al. (2016) (r=0.81, p<.001), ez
suggesting that, to some extent, the results yield from :
inference task based on artificial examples
could reflect frequencies of Sls triggeredgml P9 2VKRZV WKH SHUFHQWDU28 R

scalar expressionBercentage of Sl responses from ve
use However,/[ HYHQHTV WHVW IR Tigletal (2016. Exoeriment 2) are shoimrorance.
variances showed that variances of two studies
are not equal (F(1,54)=14.69, p<.001). Visual inspection of Figure 2 suggests that there is
less variation on the paraphrase task. In particular, adjective scalar expressions give rise to
Sls more frequently inrealuseH UHSOLFDWH WKH UHVXOW LQ 'HIJHQ
WKDW DFWXDO UDWHYV RI 6,V IRU WKLV |LDMH®PRZE@ G IR WWKH UDW
lower than rates found on the inference task.
The variability displayed in the frequencies of Sls call for an explanation. Multiple linear
regression analyses were conducted to predict the frequencies of Sis from possible factors
explored in van Tiel et al. (2016), including association strength, grammatical class, word
frequencies, semantic relatedness, semantic distance, and boundedness. As van Tiel et al.,
found with their inference task results, only semantic distance and boundedness are
substantial factors. In this case, these factors together accounted for 43% of the variance.

Future studies need to explain where the remaining variance comes from.
Reference [1] Degen, Judith. 201%emantics and Pragmati@§11). 155. [2] van Tiel B. van MiltenburgE. Zevakhina
N. & Geurts, B. (2016)Journal of Semantic83: 137-175.
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Evidence for global pronoun resolution
Saskia Brockmann & Nadine Bade

Summary: By presenting data from a study conducted on cataphoric pronouns in Ger-
man we show that the semantics of different temporal connectives determines whether people
are looking for a referent immediately or delay the pronoun resolution.

Theory: In previous experimental work, it has been shown that the process of looking for a
referent happens immediately upon encountering a pronoun (Chow 2014). Moreover, under
a standard semantic view a sentence is considered inappropriate if it contains pronouns with-
out a referent (Heim & Kratzer 1998). We will adopt a dynamic semantic framework where
the meaning of a sentence is a function from contexts to contexts. Contexts are modelled as
world-assignment pairs. We model a context update where a proposition p is added to the
current context with the help of the operator OAssert". The operator introduces debnedness
conditions which make sure that all free occurrences of indices on pronouns are part of the as-
signment function g and all presuppositions of p are satisped in the context (see the debnition
in (1)).
(1)  !Assert” =!p! Digsgse: "Wglc)(@)# i! dom(g) &p(w)(g) = 1 or p(w)(g) = O].
o

In the CF:;S()e of Oand" we assume a stepwise update to prevent asymmetries as in (2).
(2) a. #He also cooked dinner and Peter cleaned the kitchen.

b. Peter cleaned the kitchen and he also cooked dinner.
The lexical entry of Oand" in (3) captures that the Prst conjunct is updated before the second.
The ASSERT operator must thus be in the brst conjunct, see (4).
(3) a. land' =!q! Digstgst- ! P! Digstr. ! C. p(Q)

b. !I[[ASSERTq][andp]="'and(!p")('!ASSERT(!Q")) .
For sentences with subordinate temporal clauses headed by Obefore" and Oafter" the same
asymmetry does not arise (see (4)).

4) a. Before he also cooked dinner, Peter cleaned the kitchen.

b. Peter cleaned the kitchen before he also cooked dinner.
Following an adapted version of Obefore" and Oafter" in Penka (2008), Oafter" (and parallel
Obefore") relates a temporal phrase and a point in time at which another temporal phrase took
place (see (5) and the analysis of (6-a.) in (6-b.)).
(5) a. lafter'=!t.1tOl P! Dy P(t) & tO> t.

b. Mary arrived after John left.

c. ($tO8tnow) Mary arrives at tOO& tOO>the earliest t suctbtiet {ow) tO =t &

John left at t)

In this analysis, the tense of the matrix clause is dependent on the interpretation of the tem-
poral phrase. Consequently, OAssertO can only scope above the overall clause. On the basis
of this analysis, our hypothesis for the study is that participants delay the update process
when they hear Obefore" or Oafter". To test this, we used a 2x2 design crossing the conditions
CLAUSE TYPEandGENDER MATCH. We created items where a cataphoric pronoun appeared
in the matrix or temporal clause and either ambiguously or unambiguously referred to a given
referent. The ambiguity was created by a match of the gender of the previously introduced
referent and the pronoun. These cases were counterbalanced with mismatching pronoun and
referent pairs. See one sample item in the four conditions below:
(6) EineUnternehmerin kommtins BYro.

An entrepeneur.FEMnNters the ofpce.

a.  Er bringt einenKaffee,bevor derSekretSr die Unternehmerin spricht.
He bringsa coffee, beforethe secretary. MASKhe entrepeneur. FENalks-to.
(MATRIX CLAUSE, MISMATCH)



b. Bevor er einenKaffe bringt, spricht derSekretSr die Unternehmerin.

Beforehea coffeebrings,talks-tothe secretary.MASKheentrepeneur.FEM.
(SUBORD CLAUSE MISMATCH)

c. Sie bringt einenKaffee,bevor die SekretSrin  die Unternehmerin spricht.

Shebringsa  coffee, beforethe secretary.FEMhe entrepeneur.FENhalks-to.
(MATRIX CLAUSE, MATCH)

d. Bevor sie einenKaffe bringt, sprichtdie SekretSrin  die Unternehmerin.

Beforeshea coffeebrings,talks thesecretary.FEMheentrepeneur.FEM.
(SUBORD CLAUSE MATCH)

The Study: 24 German native speakers participated in the experiment. They were asked
to judge the acceptability of the sentences within the given context on a scale from 1 -5 (5
meaning fully acceptable). The analysis was done using linear mixed effect models using the
Imer function within R.

Acceptabili

] Gender \ Matrix \ Subordinatq

match 2,88 3,55
mismatch| 2,96 3,96

There was a signibcant interaction between clause type and gender psateh)( There
were moreover signibcant main effects of both gender matctd@) and clause typg€ .001):
Mismatching pronouns were overall judged better since they disambiguate the reference. In
addition, subordinate clauses containing the pronoun were judged better than main clauses.
The interaction by a simple effect showing that subordinate clauses containing a mismatch-
ing pronoun were judged signibPcantly better than matrix clauses with a mismatching pronoun
(p<.001). This suggests that in matrix clauses people immediately look for a referent. In the
mismatch condition, the unavailability of a referent was clear from the start and even when
the sentence later on provided one this was not found appropriate. In subordinate clauses,
however, the mismatching pronoun was found more acceptable, suggesting that participants
knew that more information was to come and waited for the possibility of resolution rather
than rejecting the sentence at this point.
Conclusion: Our results suggest that, indeed, participants are aware of the fact that a context
update is delayed in the case of subordinate clauses. However, when encountering a matrix
clause, people expect to update the context and want to assign a referent right away.
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A Bayesian Game-Theoretic Approach to Cross-Linguistic Variation
Heather Burnett & Barbara Hemforth
(LLF, CNRS-Universite Paris Diderot)

1. Introduction.  An important current research question in psycholinguist& concerns
the mechanisms through which dierent interpretations of syperpbcially similar construc-
tions can arise across languages (see Frazier & Clifton 19%@illo & Costa 2015 for
cross-linguistic variation in the interpretation of relaive clauses; Carminati 2002, Hem-
borth et al. 2010, de la Fuente et al. 2016 for variation in prayun resolution). Many of
these researchers suggest that Gricean-type principles ynae underlying the observed
differences; however, they do not provide formal accounts thfe relationship between
interactive reasoning, syntactic variation and pragmatidnterpretation. This paper ar-
gues that Bayesian signaling game models, particularlijerated Best Response (IBR)or
Rational Speech Act (RSA)models (Franke 2009, Frank & Goodman 2012 et seq.), can
signibcantly contribute to making these proposals maximallexplicit. Although these
models have been shown to be useful in the analysis of many gmreatic phenomena in
English, the potential of this framework for analyzing craslinguistic pragmatic variation
has yet to be explored. In IBR/RSA models, speakersO actigasd consequently listenersO
interpretations) are optimized according to the inventoryof syntactic forms available in
the language. Therefore, this architecture is ideal for cayring the link between syntactic
variation and variation in interpretation.

We build a simple RSA model of dierences in pronominal resation preferences be-
tween German, English and French that takes into account fierences in the inventory
of syntactic constructions between them, and we show how oorodel straightforwardly
predicts the patterns of pronominal reference observed irsycholinguistic experiments.
We therefore conclude that game-theoretic models constieuvaluable tools for investigat-
ing the link between the syntactic properties of a languagend the pragmatic reasoning
processes of its speakers.

2. Cross-linguistic data. Consider an utterance with two possible referents (subject
and object) (1). Using both visual world and questionnaire nteodology, Author et al.
2010 and Baumann et al. 2014 have show that, when such an utiace is followed by a
separate sentence containing a pronoun (2), German, FrenchdaEnglish listeners highly
prefer to interpret the pronoun as referring to the subjectather than the object.

Q) a. Der Brieftrager hat den Stra8enfeger getroffen... German
b. The postman met the street sweeper ... English
c. Le facteur a rencontrele balayeur ... French
(2) a. . Dann ginger nach Hause. German
b. . Thenhe went home. English
c. . Puisil estrentrea la maison. French

However, these authors also observe cross-linguistic vaiva when the following utterance
is an adjunct on the main clause (3). In German and English,slieners still prefer to
resolve the pronoun to the subject (see also Bouma & Hopp 206&hler & Rohde 2016).
However, in French, they are most likely to interpret the prooun as referring to the
object (see also Colonna et al. 2012).

3) a. ...bevorer nach Hause ging. German
b. ...beforehe went home. English
c. ...avant qud rentre a la maison. French

For example, in Hemforth et al. 20100s questionnaire, the petage of subject interpre-
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tations across and within sentences is shown in the table bel:

Language | Between sentence Within sentence
German 95% 85%
English 95% 70%
French 95% 2%
3. An RSA model for German/English/French. RSA models formalize aspects of

Gricean reasoning in terms of Bayesian signaling games. Irsignaling game, there are
two players: speaker (S) and listener (L). S has a fact aboutehworld that they want to
communicate to L. To model the pronoun resolution data, we Wiassume that the space
of propositions under consideration consists dfhe individual denoted by the subject of
(1) went home (ps) and The individual denoted by the object of (1) went homépo).
S has a set of interpreted syntactic forms that they can choedrom to send to L. As
Hemforth et al. 2010 observe, German, English and French cralty differ both on the
inventory of forms in the language and on the patterns of usé syntactic variants. Unlike
German, both English and French possess variants of (3) caiting a null PRO (4), which
is obligatorily interpreted as referringde seto the subject (Chierchia 1989).

4) ... before going home.(Eng.) ...avant de rentrera la maison. (Fren.)
Furthermore, English and French difer in the relative frequency of the PRO form: in
corpus studies of English, the overt pronoun form was foundtbe 4.32 times more
frequent than the PRO form; whereas, the PRO form was found tbe 1.58 times more
frequent in French studies (Baumann et al. 2014). As is commam RSA, we encode such
grammatical (dis)preferences through assigning a highewost to the dispreferred syntactic
structure than to the preferred one. Thus, we propose that # (relevant) inventories of
syntactic forms across the three languages are as follows:

German English French
Form (m) Im" | Cost(m) 'm" | Cost(m) 'm" | Cost(m)

Overt (er/helil ) | {ps, po} 0 {ps, Po} 0 {ps, po} 15
PRO # {ps} 1 {ps} 0

Following Arnold 2001, we assume that hearing a DP in subjectopition increases LOs
expectation that this DP will serve as a referent in the subsgient discourse, which
explains the cross-linguistic subject preference betwesentences. We therefore take LOs
beliefs after hearing (1), but prior to hearing (3), to be repesented by the prior probability
distribution Pr(ps) = 0.95;Pr(po) = 0.05. We then apply the RSA iterated solution
concept to this architecture (with soft-max temperature peameter = 1), and generate the
predicted probabilities of subject interpretations, whib mirror the experimental results.

Language | Between sentence Within sentence
German 95% 95%
English 95% 72%
French 95% 15%

Thus, using these models, we show explicitly how cross-linigtic variation in pronoun
resolution can be reduced to variation in the syntax of éierent languages.
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Do speaker-specific cues influence ambiguous word interpretation?

Cat Davie$, Vincent Porretty Kremena Kolevg Ekaterini Klepousniotot

1 University of LeedsUK; 2University of Alberta, Canada

Speaker identity has been shown to be an influential factor in language processing across multiple
linguistic domains, e.g. phonetics, syntax, reference, and pragmatics. Addressees use information
I[URP VSHDNHUVY SUHY LR XicticBd ab&uRiKddriihy [WoRistic Dridtelriah anél to
restrict the choice of potential interpretations. For example, addressees disambiguate words during
the earliest moments of processing based on whether a particular speaker had previously produced
the same word (Creel et al., 2008). Addressees also disambiguate syntactic structures based on
previously modelled attachment preferences by particular speakers (Kamide, 2012). In pragmatic
processing, partner-specific stored information may be especially helpful in disambiguating
intended meaning. For example, contrastive inferences are suspended if a particular speaker has
been habitually over-informative (Grodner & Sedivy, 2011), and addressees adapt to speaker-
specific biases in the intended meaning of scalar quantifiers (Yildirim et al., 2016).

Our study used polysemous words with metaphorical extensionseady.chair; forkwhich can

be interpreted to refer to a dominant, literal meaning, as well as to a lower-frequency, metaphorica
meaning, to investigate the extent to which speaker-specific cues influence semantic interpretation.
Using an exposure-test design, speaker identity was manipulatg=—

training participants to associate a specific speaker with a highly lit n
or a highly metaphorical style. At test, participants responded to v »

instructions from each speaker @oF O RN W Kwrhile; fheir eye E
movements were tracked using the visual world paradigm. | |8

hypothesised that participants would ultimately resolve reference tq '“
literal target (LT, e.g., dinner fork) rather than the metaphorical tal
(MT, e.g., fork in the road) in both speaker-style conditions due t(Figure 1. Example test iten
meaning dominance. However, if addressees use speaker-sg /nstruction:click on the fork
information to disambiguate referring expressions, we predicted that participants would
experience interference from the MT in the metaphorical speaker condition, indexed in that

condition by i) longer reaction times for resolution to the LT in the metaphorical style condition;
and ii) a lower proportion of looks to the LT while processing the ambiguous noun.

As expected, across speaker conditions, 89% of referring expressions were resolved to the LT and
10% to the MT (the remaining 1% were unresolved before timing out). Contrary to our prediction,
there was no effect of speaker style on reaction times. Given the dominance of LT responses, we
examined gaze data from noun onset to trial end on trials resolving to the LT. GLMER was used

to analyse LT preference (i.e., looks to the LT vs. looks to the MT) as a function of speaker style.

As Figure 2 shows, a significant effect was found in two critical time windows. In the early window
(400-850ms), p WLFLSDQWVY SUHIHUHQFH IRU WKH /7 ZDV VLJQLI
metaphorical speaker (estimate = -1.88= 0.64,p < .01), as hypothesised. Conversely, in the

late window (850- PV SDUWLFLSDQWVY SUHIHUHQF gfredtBrun WKH /7
response to the metaphorical speaker (estimate = 362,0.57,p < .01). This suggests early
anticipation and interference of the MT in response to the metaphorical speaker. The later
preference for the LT in this condition is likely due to participants double-checking the initial



LOQOWHUSUHWDWLRQ 7KHVH SDWWHUQV UHIOHFW OLVWHQHUYV
have intended the expressions to have a non-literal meaning.
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Our results support accounts proposing that semantic comprehension involves rapid integration of
multiple cues including those of a social nature (Rodd, 2017). We provide evidence that speaker
style is a contextual determinant in semantic disambiguation using polysemous words. Our
findings extend the literature on partner-specific effects to the domain of semantic processing.
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Speed and accuracy trade-off and their link to neural processes of meaning composition

Diana V. Dimitrova', Brian McElree? & Petra Schumacher?
tUniversity of Cologne, Germany; 2New York University, USA

When listeners interpret a message, they activate the meaning of words from memory and

integrate them into a discourse representation. Numerous studies have tested the predictive role of

context in creating meaning, however they have neglected the contribution of adjectives, which

strongly affect the computation of meaning in noun phrases (NPs). While some adjectives like

3 Z K L ¥petify the denotation set of the noun and are less context-dependent 3ZKLWH GLDPRQG’
RWKHU DGMHFWLYHV OLNH 3sinddDtBeir meaxing i€ ebntex® G HSKHHQGGH QW 3UHD
GLDPRQG-FD ®®H Gadjddtidds Omight be pragmatically over-informative and therefore

readers might need to compute a contrast set to arrive at their interpretation. In contrast, 3SIDNH"
adjectives negate the meaning of the noun and lead to a contradiction (a fake diamond is a

diamond in some respect and not a diamond in another respect) (Kamp & Partee 1995). Previous

ERP studies suggest W K D W -&djBdives initiate processes of reanalysis since listeners need to

repair the contradiction, which gives rise to a Late Positive Component (Schumacher et al. 2018).

, Q FR QW U Dadjattivéd)dd D@ cause extra processing costs (Schumacher et al. 2018). The

process of composition is also modulated by W KH D G MpdlarityL YHIMWLYH DGMHFWLYHV C
cause higher processing costs, which is reflected in a higher N400 amplitude relative to positive

adjectives (Herbert et al.,, 2008; Schumacher et al.,, 2018). How do enrichment and polarity

differences in adjectives affect compositional processing? We designed a behavioral study to test

how enrichment and polarity modulate the speed and accuracy of composition and what neural

mechanisms underlie these processes.

We applied the innovative multi-response Speed-Accuracy-Tradeoff (SAT) task (Foraker & McElree

2011) where the speed and accuracy of a behavioral response are measured as a dynamically

developing response function at pre-determined response lags, ranging from incomplete (stimulus

onset) to complete processing (5s post stimulus). 22 German participants read sentences on a

computer screen presented in segments OLNH 37 KH W UbWs| M YeBlDi®nond . Two factors

were varied to build the four experimental conditions: compositon QHXWUDO 3ZKLWH" 310DZ
HQULFKHG DGMHFWLYHYV poRtitH DOR V BWDINVHH  X@GWH"~ 3UHDO”™ YV QHJI
3|ODZHG" Adjediive type was determined by pretests on polarity. Upon display of the target

132 UHDO GLDPRQG"™ D VHUKHA\60RS duratdiy @5ark’s lag latency) was played.

Participants indicated by key press if the sentence was meaningful;, they could change their

response by switching to a different key. The SAT function (Figure 1) was computed based on

three parameters: (i) asymptote WKH UHV SR QVH dbdaEhioh® Ieg, (ikbriite, the response

speed at each lag, and (iii) intercept, the time point at which accuracy departs from chance. ' ZDV

calculated by scaling the four experimental conditions againstan impIDXVLEOH FRQGLWLRQ 37KF
buysafl\LQJ GLDPRQG"~

The results show first that accuracy judgments are significantly lower for enriched NPs (3UHDO IDNH
GLDPR®GMeutral NPs (3ZKLWH IODZHG BILW R R§@uBHEDj€tives having the lowest
asymptote. This suggests that listeners may not always arrive at an enriched representation of

3 U Hdamond ~NPs, since their interpretation strongly depends on subjective judgment and
sentience, which vary across individuals ,Q FR Q W U Dianwind 2INPd\skem to be more easily
interpretable, since the contradiction (a fake diamond is a diamond in some respect and not a
diamond in another respect) must be resolved during composition. 7KH ILQGLQJ MypeDW S3IDNH
FRPELQDWLRQV DUH PRUH -ppeFckrobinstidhs \M30h@rotd iddvd the possible
explanations of the Late Positivity observed in previous ERP research: it precludes well-
formedness as a potential explanation and substantiates the claim that processing costs are
associated with reconceptualization. Second, concerning polarity, the SAT data show that it



modulates processing rate: negative adjective-noun combinations (310ODZHG IDNH) GdRPRQG’

lower rate and thus required more processing time than positive adjective-noun combinations
(3ZKLWH UHD D Taid reRIRiQiGline with prior ERP studies that found enhanced processing
demands for negative information (Herbert et al. 2008; Schumacher et al. 2018). The longer
processing time for negative adjectives further supports the claim for a negative bias in information
processing (e.g., Alves et al. 2017). These demands are observable independent of the type of
composition (neutral vs. enriched). We conclude that processes of enrichment are modulated by
the polarity of adjectives and the type of composition. Contradictions arising during compositionality
must be resolved and engender processing costs (reflected by Late Positive ERP effects) while
combinations with more vague, over-informative adjectives may not be fully interpreted (indicated
by lower accuracy).

Example stimuli

(1a) Enriched/Positive: The tradesman buys a real diamond.
(1b) Neutral/Positive: The tradesman buys a white diamond.
(2a) Enriched/Negative: The tradesman buys a fake diamond.
(2b) Neutral/Negative: The tradesman buys a flawed diamond.

Figure 1: SAT function to the four experimental conditions.

o
™
o
3V
o |

~ «

=)

3 1o

C

3

o

5]

< o " ' . .
o I Neutral/Negative: ----m flawed diamond [2.83 d'; 1.633 s]

/ Neutral/Positive: e white diamond [2.82 d; 1.524 s]
[T} Enriched/Positive: A realdiamond [2.59d'; 1.524 s]
5] Enriched/Negative: - --- ¢ fake diamond  [2.70 d'; 1.633 s]
o | [
o
T T T T T T T
0 1 2 3 4 5 6
Processing Time (s)
References

Alves, H., Koch, A. S., & Unkelbach, C. (2017). Why good is more alike than bad: Processing
implications. Trends in Cognitive Sciences, 21, 72 #82.

Foraker, S., & McElree, B. (2011). Comprehension of Linguistic Dependencies: Speed "Accuracy
Tradeoff Evidence for Direct! Access Retrieval From Memory. Language and Linguistics
compass, 5(11), 764-783.

Kamp, H., & Partee, B. (1995). Prototype theory and compositionality. Cognition, 57(2), 129-191.

Schumacher, P. B. (2013). When combinatorial processing results in reconceptualization: toward a
new approach of compositionality. Frontiers in Psychology, 4, 677.

Schumacher, P. B., Brandt, P., & Weiland-Breckle, H. (2018). Online SURFHVVLQJ RI
SIDNH” 7KH FRVW R In:EddtrQuviejd/ B, WRNaly, L., & Weidman Sassoon, G. (Eds.)
The Semantics of Gradability, Vagueness, and Scale Structure: Experimental Perspectives.
Heidelberg: Springer.

SUHDO’



Metaphorical Developing Minds: The role of multiple Factors in the Development of Metaphor
Comprehension

Simona Di Paofj Filippo Domaneschj Nausicaa Pouscouldus

#Department of Educational Sciences, Psychology Uditiversity of Genoa, Italy
®Division of Psychology and Language Sciencésiversity College London, UK

Metaphor understanding is traditionally thought to emerge late in childhood or evescadok
(Winner, 1988/1997), although recent findings suggest that even pre-schoolers can understan
metaphor in perhaps more age appropriate paradigms (e.g. ...zealiskan, 2005). In amg ceseders
which skills scaffold the development of metaphorical abilities. ptedacomprehension is a complex
process relying on multiple higher-order cognitive abilities with different dpweéntal paths, such as
alternative naming and analogical reasoning (Rubio-Ferntndez & Grassman, 2016judihizas
aimed at (i) teasing apart the contribution of these two cognitive i@bilitecessary for metaphor
understandingAlternative Naming(i.e. accepting two labels for the same referent) Andlogical
Reasoning(i.e. detecting similarities across objertf)) assessing their developmental trajectories
within a single experimental paradigm which included a metaphor taskfuifjer characterizing
metaphor developmental trajectory by identifying possible enhancing/impeding factors.

We tested 3- (N: 20; age range: 3;1D3;9; mean age: 3;4) and 4-year-olds (N:ra@pgagéd;1-
4;11; mean age: 4;5) in three taskéetaphor ComprehensipAlternative Naming and Analogical
Reasoning. The general procedure consisted of a picture-matching paradigm adapkédrfreeau et
al. (2013) the childrenwere presented with several pictures arranged on a grid and were asked to move
them according to the experimenterOs instructions in order to match a given digimathe
metaphor and alternative naming tasks, the experimenter asked the childesmote rthe pictures
from the grid by referring to them either metaphorically or using an alternatret In the analogy
task, children were asked to choose the picture which best completed pafieen and place it next
to the other pictures of the sequence.
Metaphor TaskEighttriplets of pictures were shown to participantsabh triplet corresponding to one
trial. For each triplet/trial, the experimenter referred to the targetrpieither using a metaphor of the
form [The X with the Y] or literally (e.gOGive me the glass with the antennae/glass with the strawsO
for a picture depicting a glass with two straws, see Fig 1a). Therefower&ials in each condition B
metaphorical and literal. Children could choose one of three picturegar@gt (e.g. a glass with 2
straws); (ii)Control |, a literal competitor where both target and vehicle were literally si{evgn a
glass and a girl wearing an antenii@adband); (iii)Control Il, showingthe metaphor target deprived
of the relevant property (e.g. a glass with no straws).
Alternative Naming TaskChildren saw 13 pictures on the grid that they had to reconfigure according
to the experimentersO instructions. Eight were target pictures: four of #remeferred to with the
same term as they had been previously (ST condition) and four with a newNd&rmmgridition; e.g.
OGive me the Lollipop/Candyék Fig. 1b).
Analogy TasklIn each of four trials, children had to choose the picture (out of three) whath be
completeda sequence of two pictures. The first two pictures of the sequence ahargsl a relational
feature on whiclan analogy could be based (e.g. flying for #@mals that flyanalogy see Fig. 1c).
The three alternatigewere: (i) Target picture showing the relevant relational feature applied to the
relevant object (e.g. a flying bee); (Dontrol I, showing the relevant property but on the irrelevant
object (e.g. a helicopter); (iifontrol 1, showng an irrelevant property but on the relevant obfeq.
a sleeping bee).
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Vocabulary assessmem picture naming-and-pointing game was administeredsses childrenOs
comprehension and production of the vocabulary used in the metaphor task.

Accuracy was coded for all tasks. Additionally, reaction times welieated for the metaphor
and the alternative naming tasks. Data analysis was carried out slgpbmatach task using Linear
Mixed Models (LMM) statistics and KendallOs Tau correlations. Moreov@ereralized Linear
Mixed Models (GLMM) statistics was conducted to test if Alten@atiNaming and Analogy
significantly prediotd pre-schoolersO metaphor understanding. In the metaphor task, while all children
exhibited more difficulties interpreting metaphorical than literal expresgp<0.0001), their accuracy
improved with age (p <0.05), with 4-year-olds only performing above chance. Both at ages 3 and 4
children performed well above chance in the Alternative Naming Task, veidhued difficulties in 3-
year-olds (NT vs. ST: p<0.001) significantly lowdby four (NT vs. ST: p=n.s.). Both 3-and-4-year-
olds performed at chance in the Analogy Task, with no significant diffetesteeeen groups (p = n.s.).
Importantly, the GLMM statistics indicated that both Alternative Nanand Analogy significantly
predict pre-schoolersO understanding of metaphor. Specifically, the faster childeerin vtbe
alternative naming task the more accurate they were in the metagh{p<89001) and children with
more developed analogical abilities showed a better performance in the metaphor task (p<0.0001).

Our findings suggest that Alternative Naming and Analogy play a role in théogenent of
metaphoric competence. By age 4, childrenOs difficulties with alternativegnare fully solved and
are likely not to increase the cognitive demands imposed by metaphor intevpretatmight
nonetheless still be a minor source of difficulty for 3-year-olds. Analogieadeption, on the other
hand, may hinder the ability to understand metaphors in 3-year-olds and everssw extent, in 4-
year-olds. Overall, the development of metaphoric competence is likely to depend cluster of
cognitive abilities including alternative naming and analogical-reasonirlg. &kdch cognitive ability
within this cluster might enhance or impede preschoolersO interpretatioretaidon depending on its
developmental trajectory.

Figure 1: Example of the material used in one tr@l éach of theexperimental task: (a) Metaphdiask;
(b) Alternative Naming Task; (c) Analogy Task.
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Different pragmatic! LQWHU SUHW D W L R Q {&/dRé) intthilr&n@ng &l H

Children seem to treat cardinal numbers (like 1, 2, 3) and quantifiers@ike differently

with respect to pragmatic principles (e.g. Hurewitz et al., 2006). For instance, 3-year-olds
reject the claim that an alligator haso cookies when in fact he hdsur, whereas they
accept that the alligator hasmeof the cookies when in fact he hals of them (Hurewitz et

al., 2006). Children thus assign upper bounded interpretations to numbers but not to
guantifiers. A similar observation holds for the numenad vs. the indefinite determinex.

That is, English-speaking children do not accept two strawberries as a correct response to the
TXHVWLRQ 3,V WKHUH RQH VWUDZEHUU\ LQ WKH UHG FLUF¢
instead ofonestrawberry (Barner et al., 2009). Unlike English, however, many languages do
not draw a distinction between the indefinite determinand the numeraine (e.g. Sarnecka

etal., 2007 ,Q *HUPDQ |Rdels€wei\bbtRfErndtiops. This raises the question of
how German-speaking children and adults interpret the ambiguousitegm

To find out, we tested 37 German-speaking childfnto 6-year-olds) and 31 adults @
Truth-Value Judgment task (based on Barner et al., 2009). Participants were asked to answer
the following questionr*, VW GD HLQH (UGEHHUH LQ GHU 6FKeVVHO  u,\
E R Z Qvhfle they were presented with different numbers of strawberries (i.e., zero, one, or
two; see Figure Ja German-speaking adults predominantly showed an upper bounded
interpretation okine Only the minority of adult speakers @@2accepted two strawberries as

a correct response to the ambiguous term. In contrast, the majority of the childv@n (89
considered two strawberries a correct responseeiftg (see Figure 1b). Unlike English-
speaking children who draw a distinction betweste and a, German-speaking children

seem to interpredineas the determinerand not in an upper bouedway (i.e., exactly one).

This is also in contrast to adult speakers of German who prefer an exact interpretaitien of

Is it possible that context has an impact nGXOWV Y LQWeH& SO W DM/ LRQ RI
assumption, we administered a modified version of the Truth-Value Judgment task. While the
exact same question was asked, participants were presented not only with different numbers
of strawberries but also with other types of fruit (e.g. two bananas, three oranges; see Figure
2a). Again, the majority of children accepted two strawberries as a correct respeise to
(92%). However, also 64 of the adults accepted two strawberries as a correct response in
the multi-fruit fcontext, resulting in a less exact interpretation of the &na(see Figure

2b). Our results thus show thatdepending on contextual informatiatthe same question

may or may not elicit an upper bowttinterpretation in adults. In sum, our findings shed

light on developmental aspects of quantifier acquisition as well as on factors that can
influence the pragmatic interpretation of the ambiguous &nein German.

Figure 1
Truth-Value Judgment taska(rawberries onlff FR Q )3 LWLRQ
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Ist da eine Erdbeere in der Schiissel? Is there a/one strawberry in the bowl?


Hilde


100 4

50 | Children accepted twi

strawberries significantly more
= often as a correct response th
| adults (Fishers exact tes
0 T

Adults Children

b)

=
c
Q
g
g
[
2
"
o
=
£
u
2
=
g
g
2
o
:
z
&
o
UJ
o
5
e
o
g
=
o
g
a
[
o
g
<

Figure 2
Truth- Value Judgment tasly(P X (DUV\XU_ WT FRQGL W L RQ

Ist da eine Erdbeere in der Schiissel? Is there a/one strawberry in the bowl?

pud

b) Children  still  accepted  twc
strawberries significantly more ofte
than adults (Fishers exact tes
p<.001). However, adult participant
accepted two strawberrie
significantly more often in the
i P X OUWKLL W fiorF eo@paled to
WKH  pVWURDZEWMU URLR

Adults Children (McNemarf wst:p<. 01).

& @ o
< < <

Acceptance rate of two strawberries (percent)
~
]

=3

References

Barner, D., Chow, K., & Yang, S. J. (2009)LQGLQJ RQHTV PHDQLQJ $ WHVYV
between quantifiers and integers in language developn@ognitive Psychology
58(2), 195-219.

Hurewitz, F., Papafragou, A., Gleitman, L., & Gelman, R. (2006). Asymmetries in the
acquisition of numbers and quantifiektanguage learning and developmge?{2), 77-
96.

Sarnecka, B. W., Kamenskaya, V. G., Yamana, Y., Ogura, T., & Yudovina, Y. B. (2007).
JURP JUDPPDWLFDO QXPEHU WR H[DFW QXWERYYV DQIUQ
K1 W KibJ Engl§h, Russian, and Japan&3egnitive Psychologyp(2), 136-168.


Hilde


The Processing Costs of Presupposition Accommodation
Filippo Domaneschi and Simona Di Paola

Department of Educational Sciences, Psychology Uditiversity of Genoa, Italy

Introduction: The study of the timing of availability of presuppositions (PSPs) in on-line
language comprehension is crucial for characteriBiB§sas either a semantic or a pragmatic
phenomenon (cf. Schwarz 2015:13): on the one hand, if PSPs are conceived as information
conventionally encoded in the lexical meaning constituingmdition for the context update
(Heim 1990, Heim & Kratzer 1998), then in processing a presupposing utteranckoul@ s
expect delays during the sentence processing, before the asserted cardemuted. On the
other hand, iPSPsare the result of pragmatic inferences based on the truth-conditional content
(Simons 2002), delays should be expected after the asserted content is compuigth
conversational implicatures.

Some preliminary behavioural studies have suggested that the prodesssgf PSPs vary
according to three processing conditions: satisfaction (SAT), accommodat©€) (And
falsification (FAL). Schwarz (2007) has shown that the overall reading t(R&s) for a
sentence containing the focus partialech are longer in ACC than iBAT. With a word-by-
word paradigm, Tiemann et al. have found that, with different PSP triggers, A€€ ltanger
than FAL on the trigger region (Tiemann et al. 2011) and that ACC elicitsrigmgeessing
times than SAT on the critical womdieder(Tiemann et al. 2015), sugging that, at least with
this trigger type, ACC as compared3AT, starts immediately during the sentence processing.

Research Questionstwo aspects about the on-line processinges of PSPaccommodation
are still on the way to be clarified: (i) does ACC compared to 8l€Tt longer processing times
independently of th®SPtrigger in use? Or is this a difference related to specific triggese?

(i) What is the time-course of presupposition accommodation? Or, in other wogls, a
presuppositions accommodated online during the sentence processing or off-linéheafter
asserted content is computed?

Method & Procedure: Within a self-paced reading times paradigm followed by a true/false
task, participants (N: 42; mean age = 25.06) were asked to read 40 storiagsaet 3
verification questionsafter each story. The stories (Table 1) were composed of 2 context
sentences followed by 1 target sentence presented word-by-word. Four typ8® wiggers
were used:definite descriptiondDD, N: 10), change of state verb@SV, N:10),iterative
expressiong(IT, N:10) andfocus-sensitive particle¢FC, N:10). Items were presented in 2
conditions: satisfaction (SAT), where the presupposed information actiwatibe trigger in the
target sentence was made explicit in context sentence 1, and a centlitibn(NEU) where it

was not and prompted accommodation. The verification questions were 2 distead 1 target
question verifying the content of the presupposition. We collected partsp4ifs on the word-
by-word target sentenc@é/e identified the following main regions of interest (Table 2): (i) fbr a
the trigger types, the triggering point (T1); (ii) for CSV, IT and FC, the computaponal (T2),
where the content of the PSP becomes fully available.

Results: The high percentage of correct answer to the verification questions in tbe NE
condition (i.e. 74.89%) suggests that participants have mostly accommodated the
presuppositionsRTs data revealed (i) significantly longer reading timed\fetJ thanSAT on
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T1 and T1+1 (p<0.05 in both regions) for all the PSP triggers; and (ii) a sagtificteraction
ConditionXTrigger Type in T1+1 (p< 0.005) and in T2 (p< 0.05). Post-hoc comparisons revealed
that the longest reading times were elicitediBU with DDs in T1+1 (DD vs. CSV: p< 0.05;
DD vs. FC: p<0.005DD vs IT: p<0.05) andvith ITs in T2 (IT vs. CSV: p<0.05; IT vs. FC:
p<0.05).

Discussion:Data collected suggest that, independently of the PSP trigger iQ)ua€C takes
longer than SAT, reflecting the cognitive cost associated with a gradesontext repair; (ii)
presuppositions seem to be processed online given that accommodationge&aempliediately
and proceeds incrementally while the sentence unfolds (i.e. effects ®a-flland T2); and (iii)
different triggers differently affect the cognitive load of processing presitjgoss DDs and ITs
are more cognitively demanding than other triggers at different phases of septeocessing.
Overall, by extending the preliminary existing results, this study prowdekence for the on-
line processing of presuppositions and supports the predictions of the sermemticts of PSPs
according to whicliPSPsare accommodated before the asserted content is computed.

Condition Context sentence 1 Context sentence 2 Target sentence Verification questions
Target Was Gaia used to smoke?

Before her pregnancy Gaia|
SAT smoked ten cigarettes per From the very

day The possible fetal di beginning she has Distractor Does Gaia have three kids?

scare her a lot given up smokinbut
her worries remained

NEU Gaia is at the third month the same Distractor Is Gaia peaceful about her pregnancy?

of her first pregnancy

Table 1. Example of an item witiESV in conditionSAT andACC. Literal translation from Italian

Trigger Word number
2 3 4] 5(m1) [6] 702 [8] 9 10 | 11 [ 12 13 14 15
DD Un mese fa il grafico ha | presentato | le [dimissioni per problemi| con il suo capo

One month ago, the designer has submitted his resignation due to problems with his boss

T Marco| ha |dimenticalo| di | nuovo |Ie | chiavi |e |purtr0pp0| . |rimasto|chiuso| fuori | dall® |uffici0

Mark has forgotten again the keys and unfortunately he is remained closed out the office

FC Da |giovane | . |Stato| anche |in |Auslra|ia |dove| ha |inconlratu| la | sua |compagna| di |vita

When he was young he also visited Australia where he met his current partner
CcsVv Fin | da | subito | ha | smesso |di | fumare |ma| le | sue |paure | sono | rimaste | sempre |uguali

Since the beginning she has given up smoking but her worries remained the same

Table 2. Example of target sentence feach trigger typeresented wordy-word.

Neutral vs. Satisfaction

Time (ms)

T1-1 Tl Tl+41 T2 FW

Sentence Region

—&—NEU +—SAT

Figure 1. Mean reading time® conditionsNEU vsSAT.
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The realization of bouletic bias: Evidence from German questions
Sophie Egger, Bettina Braun, Nicole DehZ
University of Konstanz

In everyday life we use subtle ways to communicate desires, often wakylititly saying

so. Asking questions is one way to indirectly utter desires. Questionanvabditional non-
truth-conditional aspect are referred tdbassed[1]: they are not plainly information seeking
but additionally express an attitude towards one of the possible answers vagi ,or desire
(bouletic bia$ [1-5]. We hypothesize that speakers successfully convey their desires when
expressing them in a biased question, given that interlocsg@maware ofit. In order to
better understand what leads to this success, we investigate the pesgbdiorphosyntactic
realization of bouletic bias in German polar (PolQs) and alternative ope$AltQs). Since
PolQs highlight one particular alternative from a set of propositions [6, 7]xpexEthem to

be more appropriate to mark bias. In AltQs, however, both alternatives are equally
epistemically available which makes them suitable to offer an wewi@®., neutral) choice
[6]. We hence predict that speakers produce more positive PolQs in biased adt@eia
unbiased contexts.

In a production experiment, we used 32 situational contexts, evoking either a (diésed
contexts) or a neutral question (16 contexts, within-items design; see Iadlbey were
presented together with either a PolQ or an AltQ (manipulated befteses-32 trials per
participant). Each trial started with a context displayed on screen. By presdiagon,
participants saw the target question which they were asked to produce (pdtérlanather
button press, they were given the possibility to rephrase the question in thavagemed
most natural (part 2). Part 1 thus enables us to perform a fine-grained acoalytstsan a
segmentally stable environment, whereas part 2 directly reveals the morpbbsyttacture
preferred for biased and neutral questions, respectively. Sixteen speake?8 3 years, 12
male)produced 512 target questions (256 biased, 256 neutral).

Our prosodic analysis follows those in previous work about the realization téremdias

in PolQs by [8]. So far, we manually annotated a subset of 128 productions from(part 1
different contexts: 32 neutral/ 32 biased AltQs, 32 neutral/ 32 biased PaiQmding to
GToBI [9]. Results showed that AltQs were generally produced with a low plétda)L*
L-%) in both conditions (neutral: 89%, biasé$%). Neutral PolQs were mostly produced
with a final high rise (L* H-"H%, 68%), while biased PolQs showed eithana figh rise

(L* H-"H%, 44%) or a low rise (L* L-H%, 34%). We also found differences in pitchracce
placement: biased PolQs are more often produced with a pitch accérmt pronoun\Villst

DU das Schoko-Eis?DPO YOU want the chocolate ice cream?0) than neutral PolQs (neutral:
10%, biased: 28%). The pitch range in the final rise in neutral PolQs ig igimein biased
PolQs (neutral: 10.3sthiased 9.8st). In AltQs we find the reverse picture: in biagdi)s

the pitch range in the final fall is higher than in neutral AltQs (neutral: 7.3st; biase(l: 8.3st

The 375 target questions (201 biased, 174 neutral) produced in part 2 were coded for
syntactic type (AltQ, PolQ, tag-questionmh-question, other). Participants predominantly
produced PolQs in the biased condition (74%) and AltQs in the neutral condition (€@%0); s
Figure 1. The question types presented in part 1 were changed in 70% of the tdsets c
from AltQ to PolQ, and in 67% of the neutral contexts from PolQ to AltQ, stypatrong
preferences for particular question types according to context.

Our findings corroborate the assumption that positive PolQs tend to convey bias [6, 7],
while AltQs function as neutral questions more readily [6]. There appear tsore
differences in the preferred intonational realization across conditions. Jpeakers use an
increased pitch range to compensate for the non-prototypical morphosyntactic stuhetnre
producing AltQs in biased contexts and PolQs in neutral contexts. Howeveeawe Key
phonetic differences in voice quality, segmental durations or the exaateal of the
intonation contours (e.g., slope, peak alignment) for future analyses.



Neutral condition

Biased condition

You and one of your friends are going
vacation and driving with an intercity-bu
You are able to get two seats next to €
other. It doesnOt matter to you, where
sit, but youdonOt knowwhich seat you

You and one of your friends are going
vacation and driving with an intercity-bu
You are able to get two seats next to €
other. You would like to have the windg
seat and hope that your friend wants to s

friend prefers. Therefore you ask himE

the aisle. You ask himE

Speaker intention:

| want to know whether you want t
window seat or the aisle seat.

| want you to take the aisle seat.

Target questions:
(either PolQ or AltQ presented on screen in part 1)

PolQ:
AltQ:

Do you want to sit by the aisle?
Do you want to sit by the window or by the aisle?

Table 1:Example of a neutral and a biased context with speaker intention and example of a

[1]

[2]
[3]

[4]
[5]
[6]
[7]
[8]

[9]

PolQ and AltQ used in both conditions (question type was manipulated between-items).
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Figure 1:Percentage of productions of each question type per cond
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Find a friend or a scale mate: comparing ad hoc and scalar implicatures
Francesca FoppdloFrancesca Panz&rGreta Mazzaggh& Luca Suriafi
4University of Milano-Bicocca &University of Trento

& K L O oeaghiaticvabilities have been the matter of a vivid debate since at least Chierchia et al.
(2001) and Noveck (2001). Several studies in the past years investlg&édO GUHQ M GHULY
pragmatic inferences by testing different items in different languages and populations and by
means of different tasks. Overall, differences have been found across ages, types of items and
tasks (cf. Skordos & Papafragou, 2016 for a review). In general, pre-schoolers have difficulties in
the computation of the scalar implicature (Sl) relatexbtog while a better performance has been
documented in the case of non scalar or ad hoc scales, even in younger kids (Katsos & Bishop,
2011; Stiller, Goodman & Frank, 2015 KLOGUHQYV GLIILFXOW\ KDYH EHHQ
hypotheses: children are more tolerant of pragmatic violations than adults (Katsos & Bishop,
2011); children have difficulties in lexicalizing the scale and/or retrieving the lexical alternatives
(Barner et al., 2011; Foppolo et al., 2012; Tieu et al., patsidren do not (always) recognize

what is conversationally relevant (Skordos & Papafragou, 2016).

Our study. In our experimental study, we tested 58 pre-school children (age range (in months):
45-72, MA = 60,58) split in two age groups (29 5\HDU ROGV O POBBHIQéatbls:ROG”
O D E H O O H QParlictpasivere administered three tasks:

- a classic Truth Value Judgment task in which children had to judge sentences kkeSXW VRPH
of the cookied Q W K i aEsRuftion in which all the cookies are in the feigure 1). We also

assessd FKLOGUHQTV FRPSHWH Q FddmganiélKin\fr&eDa@didlseTskuatQw.L ILH U V
- a novel task for scalar implicature computation in which participants had to find the correct
target (among 4 pictures) by exploiting a sentential cue (Figure 2). The task is a classi@l pictur
selection (PST), with the novelty that the relevahlternative was provided as a visual contrast
(Figure 2).

- a PST for Ad Hoc scales modelled after Surian & Job (1987) and Stiller, Goodman & Frank
(2015) in which participants had to find the correct target (among 4 pictures) by exploiting a
sentential cue (Figure 3). The paradigm was analogous to that emplogediar

Results.Main results are plotted in Figure 4. Data were analysed by means of mixed models in
ZKLFK FKLOGUHQYV SHUIRUPDQFH 2AeNouh& @)l SigpificenteffatH U $J
of age in the derivation of the scalar implicature connectsdnwg both in the TVJT (accuracy

(old vs. young)71%vs. 36%, p =.0135), and in the PST (accuracy (old vs. young): 66% vs. 38%,

p =.0059, but not in the case of Addd implicatures, in which the two age groups did not differ

(old = 81%, young = 77%, p = .356Qi) a significant difference between scalar and ad hoc
implicatures when using the same task (PST): while overall accuracy was 52% in thesoasg of

it was 79% in the Ad Hoc scales (p =.0051, QW HUHVWLQJO\ FKLOGUHQYV SHU
item somedid not improved in the PST compared to the classical TVJT (53% vs. 52%, p)= .542
Discussion.2 XU ILQGLQJY DGG DQ DGGLWLRQDO SistbHuk R WKH
success with scalar inferencing. In particular, we show that, in a task that is designed to enhance
contextual relevance of the alternatives, children succeed with ad hoc implicatures but fail with
scalar implicatures. We interpret these results in light of a lexical hypothesis to Sl. chreren

able to derive theome but not alimplicature only at a developmental stage in which they have
lexicalized the scale <some, all>, i.e. they know Huamheandall are scale mates ordered on an
informativeness scale. Before that stage, their performance is equivocal. In the case of ad hoc
implicatures, in which a lexicalization is not required, their performance is good even at a young
age. This, in turn, demonstrates that children are not, in general, more logical or more tolerant
than adults; indeed, they are capable of generating alternatives, are sensitive to informativeness
and are capable of deriving pragmatic inferences, provided that they can match scale mates in a
scale, an operation that takes more time for scalar quantifiers.



Figure 1. Scalar ImplicaturestTruth Value Judgment Task

Target sentence
He put some of the cookies in the box.

. — Figure 2. Scalar ImplicaturestPicture Selection Task
-3 g Lead-in sentence
Guess which one is my birthday cake, | give you a cue.
@ = &
) %y, | Target sentence
On my birthday cake, some of the candles are burning.
-~ P Figure 3. Ad Hoc ImplicatureszPicture Selection Task
" o Lead-in sentence
- - Guess who is my friend, | give you a cue.
a ' Target sentence
bl = My friend wears glasses.
o
&l
%!"
"
#1"
"
O*+,-/0 1/-/0  1/-0230 (*+-/0 1/-/0  1/-0230 Figure 4. & KLOGUHQTV D
+4) 54678 (by age group and type of task)
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Ellipsis in context: The interaction of identity and discourse salience
Jeffrey Geiger & Ming Xiang (University of Chicago)

The possibility of exophoric (antecedentless) verb phrase ellipsis (VPE) [1-2, i.a.] presents a chal-
lenge to traditional accounts of VPE based solely on linguistic identity [3-8, i.a.]. Whether salient
nonlinguistic and linguistic information have the same status in VPE interpretation [1] or non-
linguistic information is only incorporated via accommodation [2] has not been resolved. In two
experiments, we examine the interaction between discourse salience and linguistic identity. In
Experiment 1, we show that salient nonlinguistic information can be recruited to (re)construct an
antecedent for a VPE site, even in the presence of an overt antecedent. Experiment 2, however,
shows that linguistic identity supersedes discourse salience as a locus for antecedent construction.
Our results support a model in which linguistic information contributes more strongly to VPE
interpretation than nonlinguistic information, which can affect interpretation via accommodation.
Experiment 1 (subj n=146 AMT workers) Each trial featured a nonlinguistic context presented

as a comic strip and a simultaneously presented text dialogue between two characters. In the
example in Table 1, the father always uttered the VPE Reply as a response to the sonOs request.
TheLinguistic AntecedernsonOs utterance) could be absent (Exophoric), present with no numeral
(Unmodibed), or present with a numeral (Modibed). Noalinguistic Contextcomic strip) made

no reference at all to the numerosity of the referent (Unavailable), made the numerosity recoverable
but not salient (Available), or made the numerosity highly salient (Salient). These manipulations
created 9 (3x3) conditions. Finally, for each of the 9 conditionsMRE Interpretationquestion
solicited ratings (on a 1-7 scale, also shown simultaneously) for the VPE to be interpreted as not
containing a numeral modibcation (Obuy candy barsO; UnmodibPed Interpretation) or containing a
numeral modibcation (Obuy bPve candy barsO; Modibed Interpretation) (9x2=18 conditions total).
There were 6 critical trials and 10 Pllers. The goal was to examine whether and how the salience of
the numeral information supplied by the nonlinguistic context can modulate VPE interpretations.

Figure 1 shows the results. For the Exophoric conditions, paired comparisons showed that the
numeral-modibed VPE interpretation increased its rating as a function of the increased salience
of the numeral information in the Nonlinguistic Context (gO85), conbPrming that a VPE an-
tecedent can be reconstructed from salient nonlinguistic context. When there is an overt linguistic
antecedent (non-exophoric conditions), the VPE interpretation that is identical to the antecedent is
always rated higher than the non-identical one §2081). However, Salient numeral information
from the nonlinguistic context boosted the rating for the ModiPed Interpretation when the linguis-
tic antecedent was Unmodibed (p(81), suggesting that salient nonlinguistic information can be
used to enrich the linguistic antecedent, albeit in a restricted manner.

Experiment 1 showed that salient discourse information dominates VPE interpretation when
there Is no explicit linguistic antecedent, but otherwise linguistic identity is preferred for VPE
interpretation. One explanation of these bndings is to assume VPE is resolved around a salient
guestion under discussion (QUD), which is supplied either by salient discourse information in
the nonlinguistic environment or by an explicit linguistic antecedent, assuming that an uttered an-
tecedent is automatically more salient than the implicit discourse information in the environment.
An alternative account is to acknowledge VPE resolution under identity and accommodation of a
structure ref3ecting salient non-linguistic information as two separate but interacting mechanisms.
Experiment 2 aims to tease these two accounts apart.

Experiment 2 (n=164) shared the same design as Experiment 1 except: the VPE Reply utterance
was replaced with the complete unmodibed or modiPed VPE Interpretation (e.g., OWe canOt buy
any candy bars.O), and the subjects provided a 1 to 7 rating ofdtweventthey thought the Re-

ply was given the prior information. Assuming that the exchange is coherent only when the reply
properly addresses the QUD raised by the previous context and/or utterance, the coherence rating
task tracks what QUDs can be raised by salient linguistic and nonlinguistic contexts. If the unibped
QUD account can completely explain the results from Experiment 1, we should expect the results
from Experiment 2 to closely track those from Experiment 1. This prediction is largely borne out
(Figure 2). However, an important Pnding is that the coherence ratings of the two types of Replies
are not signibcantly different with an Unmodibed Antecedent and Salient Context)(pThis

shows that the linguistic antecedent does not contribute more strongly to the QUD than the non-



linguistic context does, so the QUD account cannot explain why the antecedent-identical reading
is preferred in Experiment 1. Linguistic identity plays a larger role in VPE interpretation than it is
implicitly granted in the QUD account.

Conclusion: In two experiments, we showed that VPE interpretation considers both linguistic
and nonlinguistic information, but that discourse salience is subordinate to linguistic identity as
a locus of ellipsis resolution. Ellipsis resolution based solely on a discourse-salient QUD is not
supported. The results support a model of ellipsis interpretation in which resolution under identity
is dominant, but a new structure ref3ecting salient nonlinguistic information can be accommodated.

Table 1: Factors & levels for Experiment 1

| Nonlinguistic Context || Antecedent | Reply || VPE Interpretation |
Unavailable:Father and son . UnmodiPedOn a scale from 1
stand in grocery store aisle Eé%%g%récn.t[]no to 7, where 1 is the least likely
near candy bars. and 7 is the most likely, how
; ; UnmodiPedsSon: | . likely do you think it is that the
Available: Son places bve Father: _ . =
candy bars in cart at one time \t’)\’:rgt, tobuy candy || \yg cang, | father meant: We canOt buy any

candy bars.

Salient:Son conspicuously || ModiPed:Son: | Modibed:...We canOt buy bve
places bve candy bars in cart| want to buy bve candy bars, but maybe we coyld
one at atime. candy bars! buy fewer.

Exophoric

Figure 1. Experiment 1 re-
sults. Horizontal split: Antecedent
type. Horizontal axis: Nonlinguis- }

tic Context type. Vertical axis: !
Mean likelihood rating. Error bars: }
Standard error. :
2 ]
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Figure 2: Experiment 2 re-
sults. Horizontal split: Antecedent
type. Horizontal axis: Nonlinguis-
tic Context type. Vertical axis: ! i
Mean coherence rating. Error bars: -

Standard error.
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References: [1] Miller & Pullum (2013); [2] Merchant (2004); [3] Hankamer & Sag (1976);
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[8] Merchant (2001)



Do German demonstrative pronouns avoid prominent perspectival centers?

Stefan Hinterwimme{University of Cologng Umesh Pati{(University of Osnabrueck), Andreas
Brocher(University of Cologne)

German demonstrative pronouns of tterdie/dasparadigm (DPros)are known to avoid
prominent discourse referents as antecedents or binders. Prominence is ufoellyiniéerms
of the notions subjecthood, topicality, and agentivity (see Bosch,e2087; Hinterwimmer,
2015; Schumacher et al., 2016). Recently, Hinterwimmer and Bosch (2016) (HB) argued that
individuals functioning aperspectival centerare also prominent and thus awemdy DPros,
where they define perspectival centers as follows: An individlimthe perspectival center with
respect to a propositiop if p expresses the content of an utterance or thought dhis
assumption automatically accounts for the observation that DPros cadlyypatebe bound by
subjects of propositional attitude verbs (Wiltschko, 1997). HB claim, howeversubgdcts of
propositional attitude verbs can bind DPros that are contained in the resmectipement
clause, provided that there is a more prominent perspectival center available.

HB consider two scenarios where this is the case: First, a sentéhce prvopositional attitude
verb is itself the complement clause of a higher propositional attitutie Smce the subject of
the higher propositional attitude verbaisnore prominent perspectival center than the subject of
the lower propositional attitude verb, binding by the latter but not the former shoptzkbible.
Second, a speaker uses an epithet to refer to the subject of a propoattitudd verb and
thereby makes her own perspective maximally prominent. Since the subjketpbpositional
attitude verb is consequently the less prominent perspectival center, il sleoable to bind a
DPro contained in the respective complement clause.

(1) a. Klaus behauptet, dass Lisa denkt, dass dessen Ferrari eine sinnvolle Investition war.
b. Lisa behauptet, dass Klaus denkt, dass dessen Ferrari eine sinnvolle Investition war.
Klaus/Lisa claims that L./K. thinks that his (DPro) Ferrari was a sensible investment.

We conducted three experiments to test the predictions of HB. The fiosstiwdies were
sentence reading, eye-tracking experiments in which we tested the firstipredn Experiment
1, 24 participants read 16 single sentences like the ones in (1a-b). Eight e®ntene of the
kind (1a,dispreferred and eight of the kind (1lpreferred. Thus, in thelispreferredcondition
(1a), the matrix subject was male, agreeing in gender with the DPro, aadhitieelded subject
wasfemale In thepreferredcondition, the matrix subject was female and the embedded subject
male (which then agreed in gender with the DPro). Regions of interest were thephi@se
headed by the DPralessenand including a noun (e.gdessen Ferraji as well as the
immediately following word (spillover). These regions were identical betwerditions. Eighty
filler sentences were interspersed with the experimental senteness;oYcomprehension
questions appeared after 25% of items (overall accuracy was 96%).

Analysis of log-transformed reading times showed that, compared toreferred condition,
readers slowed down in the noun phrase region ofliggreferredcondition. This was evident
for gaze durationst(22) = 2.17,p = .041, and total reading time&22) = 3.14,p = .005.
Interestingly, the observed reading slow-down persisted for the spillover word (gazerdurati



t(22) = 2.03p = .055; total timest(22) = 1.91p = .069). Taken together, these data suggest that
DPros can more easily be interpreted as bound by the subject of embedded propa#iticshal
verbs than by the subject of matrix propositional attitude verbs. Now, in orderuie e¢nat the
observed contrasts were not due to recency effects, we conducted a secomdeexpetiich
was very similar in materials and design to Experiment 1. In Experimene 2jawed the
pronoun that headed the critical noun phrase, while holding binder-bindee distane@tcdmst
both thepreferredanddispreferredconditions, the matrix subject was male and the embedded
subject female. However, in tipeeferredcondition (2b), the pronoun of interest was a personal
pronoun (PPro¥ein while in thedispreferredcondition (2a) it was the DPitessenOther than
pronoun type, sentences were again identical between conditions. After having rurofi.gheut

24 participants, we already see a reliable reading slow-down for noun phrasedigpiteferred
compared to th@referred condition, and this slow-down shows up in gaze duratifhg) =
2.49,p = .028, regression path timeagl2) = 3.93,p = .002, and total reading time$12) =
2.41,p = .033. These effects spilled over to the subsequent word for gaze dutétidns,1.91,

p =.079. These data confirm that the contrasts in Experiment 1 were not due to recency.

(2) a. Klaus behauptet, dass Lisa denkt, dass dessen Ferrari eine sinnvolle Investition war.
b. Klaus behauptet, dass Lisa denkt, dass sein Ferrari eine sinnvolle Investition war.
Klaus claims that Lisa thinks that his (DPro/PPro) Ferrari was a sensible investment.

Addressing the second hypothesis, we conducted an eye-tracking study using a visual-worl
paradigm. We used short discourses, as the one in (3), and manipulated the Tparspeter-
hood" of the topic of the current discourse topic (Riler Polizis): It was either mentioned
again by a PPrae( in (3a)) or by an epithetér nette Wachtmeistan (3b)). The discourse also
introduced another human masculine referent (R2r=Fotografeh as well as two non-human
referents as distractors. The DPdey, occurred in the complement clause of the third sentence.
The display showed these four referents together with an unmentioned disitgetdr Results
show that R1 was less preferred than R2 in terms of focussing frequencies Bet epithet
condition, R1 was reliably more preferred than in the PPro condition. In sum, theaeR2 to

be generally preferreds binder of a DPro, since it is less prominent than R1 in terms of
discourse topicality, subjecthood, and agentivity in both conditions and betasseot the
perspectival center with respect to the proposition denoted by the entiracsentethe one
denoted by the embedded clause. At the same time, the fact thatdfemegd to by an epithet
boostsavailability of R2 as binder of the DPro degpliteing maximally prominent with respt

to discourse topicality, subjecthood, and agentivity, suppleetclaims made iRIB.

(3) Sentences 1 and 2 (same in both conditions): Eine gute Nachricht. DestPalizjerade das
Motorrad abgestellt und redet mit dem Fotografen.

Good news. The policeman has just parked the motorcycle and talks to the photographer.
Sentence 3 prelude:

(a) Er erzShit soeben dem Fotografen, der eigentlich wegen der KSngurus hier ist,E

(b) Der nette Wachtmeister erzShit soeben dem Fotografen, der eigentlichE

Sentence 3 postlude (same in both conditiate3s der im Lotto gewonnen hat.
He/the_nice_sergeant has just told the photographer who is here because of the katigdroos
DPro has won the lottery.




References Bosch, P. et al. (2007). The neuobject bias of German demonstrative pronotiisterwimmer, S. &
Bosch, P.(2016). Demonstrative pronouns and perspectidenterwimmer, S. & Bosch, P(to appear).
Demonstrative pronouns and propositional attitu@ehunacher, P. et al (2016Thematic role as prominence cue
during pronoun resolution in German.



Turn-timing and the body:
Gestures play a core role in coordinating conversation

Judith Holler, Kobin H. Kendrick, & Stephen C. Levinson

Conversation is the core niche of human language use and it is based on a turn-taking
system. How we coordinate who says what and when is a significant pragmatic and
psycholinguistic challenge. This becomes particularly evident when we consider that
conversatioal turn-taking is remarkably fast, with gaps between speaking turns
averaging around just 200 ms (Stivers et al., 2009). Considering that the production of
single word utterances takes a minimum of 600 ms alone (Indefrey & Levelt, 2004),
language production and comprehension must largely run in parallel; that is, while
listening to an on-going turn, a next speaker has to predict the upcoming content,
understand the speech act, and start preparing their own turn to be able to launch it on
time (Levinson, 2013, 20)6

Considering that the primordial site of conversation is tadace social interaction
where participants do not just speak but make use of a host of visual signals to
communicate, a fundamental question arises: what is the role of the body in the
coordination of speaking turns in conversation? In order to investigate this question,
we carried out two studies, one quantitative analysis of multimodal conversational
corpus data, and one based on spontaneous conversation combined with
experimentally manipulating the availability of bodily signals.

For study 1, we analyzed a corpus of 7 casual face-to-face conversations between
English speakers by identifying all question-response sequences (N=281), as well as
the gestures that accompanied the identified set of questions, and the timing of these
gestures with respect to the speaking turns they accompanied. Moreover, we
measured the length of all inter-turn gaps in our set. To gain a first insight into
whether gestures contribute to conversational coordination we asked whether the
length of the gap between turns varied systematically as a consequence of questions
being accompanied by gesture. Our results revealed that this is indeed the case:
Questions with a gestural component were responded to significantly faster than
guestions without a gestural component. This finding holds when we consider head
and hand gestures separately, when we control for points of possible turn completion
in the verbal utterance prior to turn end, and when we control for the complexity
associated with question type. Furthermore, our findings revealed a second,
independent effect; namely, even within the group of questions accompanied by
gestures, those questions whose gestures retracted prior to turn end were responded to
faster than questions weegestures retracted following turn end.

Study 2 is based on conversations that involved a within-participants manipulation: 20
dyads talked while they were able to see one another as well as while they were not.
As for study 1, we measured the gaps between turns and compared ttoeféaee-

with the no vision condition. The findings are in line with those from study 1 in that
gaps between turns are shorter when interlocutors have bodily signals at their
disposal, thus suggesting that bodily signals play important coordinative funétions.
further experimental study is currently underway testing which types of gestures and
other bodily signals facilitate early responding to speaking turns and what



mechanisms lie beneath this effect. Results are expected in time for the conference
and will further elucidate the issue at hand.

In sum, the two studies suggest that the body plays an important role in the
coordination of facge-face conversation. Rather than burdening our cognitive

system, gestures i) facilitate language processing, even in the rich and cognitively
challenging context of conversational interaction, and ii) they seem to play a role also
in the prediction of upcoming turn ends. Both of these contributions appear to
contribute to interlocutors being able to respond fast in tafaee conversation. The
findings suggest an urgent need for adapting existing turn-taking models that focus
primarily on the verbal modality (Sacks et al., 1974
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Contextual effects on the processing of Hungarian pre-verbal focus sentences:
an eye-tracking study
7DPiV .iOGL DQG $QRrBearéhnEtiute Fof \LirguisticllAS)!

The interpretational characteristics of the Hungarian pre-verbal focus (preVf) has been subject to
heated debate for a long time. While the view that preVf tends to have an exhaustive intampretati
(exhaustivity henceforth) is not generally questioned, the status of exhaustivity is. The current
study uses eye-tracking to investigate the effects of linguistic context on the processing.of pre
Specifically, we examine the hypothesis that exhaustivity emerges as a result of implicature gen-
eration!
An array of empirical studies revealed that exhaustivity is variable, emerges late in processing
and may be context dependent, and thus concluded that exhaustivity has implicature status (Onea
%HDYHU .DV IXNiFV *HU FV HW DO -tracking dathW KH U P F
.iOGL HW DO FODLP WKDW bthlabmplicaturey; wére exhaustive VW D W
reading corresponds to the upper-bounded, whereas non-exhaustive reading to the lower bounded
LOQWHUSUHWDWLRQ .iOGL HW DO FRPSDUHG WKH LQWHU
cally marked focus sentencemnly-f, henceforth) in two visual-world experiments: one experi-
ment used a forced-choice sentence-picture matching task while the other one posed no restriction
on the number of images that could be chosen. The results revealed that eye-gaze converged on
the exhaustive images at the same rate in both sentence conditions in the forced choice task,
whereas in the multiple choice task fixation patterns showed hesitation between the exhaustive and
non-exhaustive images in the preVf sentence condition relative tmiy#sentence condition in
the post-verb period (starting approx. 1000ms after the focused element). One important limitation
of this study, however, is that the context-dependence of exhaustivity could only be inferred indi-
rectly, as it emerged as a result of the manipulation of the experimental task, and not because of
the linguistic context in which preVf (amahly-f) sentences had to be interpreted.
To overcome this limitation, we have conducted a visual-world experiment in which we intro-
duced a direct manipulation of the linguistic context. Each critical trial included three sentences
(see table): the Introductory sentence listed the possible referents in the universe of discourse, the
second sentence either restricted the number of choices (restrictive condition) or not (non-restric-
tive condition), and the third, Test sentence contained eithenlgfiocus Enly+ condition) or a
preVf sentence (preVf conditioh).

Intro. | $] DVIWDORQ YROW HJ\ WiO WHOH J\«P|OFV|NNHI
""| There was a bowl full of fruit on the table. There were a lot of apples, pears, pee
Cont.i OLQGHQ YHQGpPpJ UDNKDWRWMWEDL eWHQArUMiIiUD H]H
" | Every guest could puiNE/SOME fruit(s) onto their plates.
Test -iQRV FVDN HJ\ DOPiW UDNRWW Ui D WiQ\pUMiU
John put (only) an apple onto his plate.

In each trial participants listened to the three sentences consecutively, and were shown a set of
four images simultaneously with the last sentence. The set of four images contained an exhaustive
target (e.g. an apple), a non-exhaustive target (an apple & a pear), and an exhadistinera
exhaustive distractor. The experimental task was to choose the image or images that best corre-
sponded to the linguistic stimuli. 21 adult native Hungarians participated in the experiment. We



measured looks to the four images while participants heard the Test sentences. As the emphasis of
the current study is the processing related differences between the two types of focus construction,
we predicted that in the caseaflyf sentences we will not see a difference in the proportion of
looks to the exhaustive target in the two context conditions, as lexically marked focus should be
insensitive to such variation. In the case of preVf sentences, however, we expected eye-gaze pat-
terns to differ between the restrictive and the non-restrictive context conditions in the post-verb
Interest Period (IP) (approx. 1000ms post focused NP onset). Based on Huang & Snedeker (2009)
DQG .iOGL HW DO GLYHUJHQFH LQ WKLV ,3 RblQtiH UHJDU ¢
As predicted, the results of the experiment revealed no divergence in the proportion of fixations
on the exhaustive target image in the two context conditions famlizd sentences, whereas the
proportion of fixations indicates a high degree of hesitation in the case of preVf sentences in the
post-verb IP in the non-restrictive context condition relative to the restrictive condition (Context x
Sentence Type x IP interaction (F(2, 40) = 44.€, .02) in GLM with all three variables as re-
peated measures factors). Based on the results we conclude that processes related to the exhaustive
interpretation of preVf sentences are context dependent. Additionally, we consider these results as
further evidence supporting the pragmatic status of the exhaustive interpretation of preVf sen-
tenced.

o
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Sentence type: only-f : : Sentence type: prgi

== restr.
=‘non-restr.

Proportion of fixations on exhaustive target

Jinos ° csak egy almat rakott ra " a tanyérjira. Janos - egy almatpocrakott ra a tanyérjdra.
John ' put only an apple - onto his plate. : John : put an applezoe . onto his plate. :
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Alternatives in processing adhoc implicatures

Verena Keite, Ralf Klabunde and Eva Belke
Department of Linguistics, Ruhr University Bochum

Considering alternatives is one of the fundamental tasks in pragmatic reasoning. The gener
tion of implicatures requires hearers to reason about alternative expressions the speaker could
have uttered but did not. Recent work by van Tiel & Schaeken (2016) suggests that diffe
ences between the alternatives of different types of implicatures crifictillgnce the pro-

cessing: Scalar implicatures were associated with a processing cost, while free chpice infe
ences, conditional perfection, adl[ K D X V W L Ycletts \cdu§ed3noWwl€lay in reaction times

(see also Chemla & Bott (2014) who find no processing costs for free choice inferences).

Based on Katzif] V formal, structurally oriented approach to scalar implicatures that
explains scalar behavior by structural complexity, van Tiel & Schaeken (2016) and Chemla &
Bott (2014) argue that scalar implicatures differ from other kinds of inferences in that in con-
structing the alternatives, the scalar term needs to be substituted with a more informative one.
According to this view, these lexical processes are what makes processing scalar implicatures
effortful, not constructing and reasoning about alternatives as such.

However, this account is unlikely to apply to ad-hoc scalar implicatures sesatieebased on
alternatives that arise from the context and therefore do not require lexical access. én the pr
sent study, we studied effects of tieO W H U @D Méxity HrivVelfl-hoc implicatures. Since
Katzir's (2007) notion of complexity is confined to structural complexity and remains rather
vague, we based our study on Hirschifg¥d985) more detailed account on alternatives as
sets with a partial order defined on them (posets). We hypothesized that retrievirgy altern
tives from the context and constructing posets of alternatives in processing ad-hoa-implic
turesis effortful. Accordingly, easily accessible posets of alternatives will facilitate the gen-
eration ofad-hoc implicatures compared to more difficult ones. The present studyewvas d
signed to test this prediction.

We devised an experimental paradigm that required participants to initially learn three
pseudowords and their meanings (training phase). This way, we made participants establish
different contexts and different sets of alternatives, respectively; i.e., we used the experimen-

tal task to make the alternatives available that need to be considered in the processing of sc

lar implicatures (see Degen & Tanenhaus 2016). In the experimental plasEWOL FLISD QW V § ¢
eration of ad-hoc implicatures was tested in a picture selection task (see Degen, Franke, &
JSger (2013) and Stiller, Goodman, & Frank (2015) for similar paradigms).

Two different posets of alternatives were examined in a between participants tresign

partial poset condition, participants learnt the pseudowords OSIM, EGAT, and ULOS with
the following meanings g monster that has arrfisa monster that has le§f&nd g monster

that has horn§Here, we expected them to learn words for three out of the eight sets included
in the power set P({arms, legs, horns}). In the full poset condition, participants learnt the
same pseudowords, but they now referred to arms, legs and the conjunction of arms and legs



covering the whole power set @arms, legs}) except for the empty set. In both conditions,
participants were trained on the meanings of the pseudowords in 12 unambiguous trials.

For the experimental phase nine trials were constructed per condition. In each trialghree pi
tures of monsters were presented, featuring a set of features from the powe(psetid

poset condition) or from the power set (Rull poset condition), respectively. The three-pi

tures corresponded to three referents: One of the monsters only had the feature in question
and no other feature from the relevant poset. If the participant generatdihibe implia-

ture, she selected this monster (implicature target). Another monster had more tha one fe
ture, i.e.it was compatible with the literal meaning of the pseudoword (logic target). The
third monster did not have the feature in question (distacto

With this design, we assessed how the accessibility of sets of alternatives affects tae gener
tion of ad-hoc implicatures of 180 native speakers of English recruited from Amazsns M
chanical Turk. In target choice trials, participants performed above chance level in both con-
ditions, selecting the implicature target in 90.74% of the experimental trials in the partial
poset condition and in 95.63% of the experimental trials in the full poset condition.

In a logistic mixed-effects model predicting implicature target choice as a function &f cond
tion (partial poset/full poset) with random effects of participants and items, the fixed effect of
condition was significan\We compared the full model to a model without the effect irsque
tion. The AIC was lower for the full model indicating that the model with condition as-a pr
dictor fits the data better. However, the BIC was lower for the null model, suggesting that the
difference between conditions was subtle.

We take ou findings to suggest that the generation of ad-hoc implicatures depends on the
accessability of the relevant poset of alternatives. In the full poset condition, participants
learnt pseudowords for all sets of the relevant poset (except for the empty set) and saw stimu-
li from this poset, facilitating the retrieval and construction of the relevant poset ofaltern
tives. As a result, they generated more ad-hoc implicatures than participants in the partial
poset condition. In future research, we will investigate further how the properties o&-altern
tives (e.g. the set size, the salience of alternatives) affect the generation of scalatuireplica
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Visual contrast, discourse contrast and conceptual convention
Christina S. Kim and Louisa Salhi (University of Kent)

How standards of comparison for gradable adjectives likarge or small are established based
on contextual information has been an active area of research [1-5], butuch of this work
sets aside the question of what features of the context comprehenders relytordetermine
an appropriate comparison class, and how ftierent cues are weighed against eadther.
The present study uses the Visual World Paradigm [6] to investigate how comprehensler
integrate visual and discourse context to referentially disambiguate an exgssion likesmall
square It builds on [7], which showed that a contrast set in the visual context (tall glss, short
glass) increased listenersO expectation that a contrast set membeunldide described using
a modiber (all) due to the need to disambiguate from the other contrast set member, even
when e.g. a taller object in terms of absolute height (pitcher) was also presentthe display
(visual contrast dfect). This study extends this paradigm to include the prior discous as
an additional source of contrast.

Experimentl asks to what extent contrast across discourse functions like visual coet
to aid referential disambiguation, and how discourse and visual contrast are @grated when
both are present and provide conf3icting cues to contrast. Participants listethé¢o pairs of
sentences like (1) accompanied by pairs of displays like (2). Target type (whet the target
word, squarein (1), was a part of a discourse or visual contrast set) was crossed hwvihe
presence of an additional contrast set (discourse contrast if the targetvésual contrast set
member, and vice versa). The visual contrastfiect [7] was replicated: whe a contrast
set was in the visual context, bxations converged on the target refaten the 200-100ms
preceding the onset of the target wordtE3.02, p <.0001).

There was also evidence that discourse contrast has a similar facilitativeet on resolv-
ing reference: when both visual and discourse contrast were present, thecdigse contrast
set member competed with the visual contrast set member, as indicated bydaconvergence
on the target referent when both sources of contrast were presgiit00-200ms post target
onset for discourse contrast targets=2.15, p <.05; 300-400ms post target onset for visual
contrast targets,t=2.23, p <.05), than when only one contrast was present (300-400ms post
target onset for discourse contrast target4=2.09, p <.05; see above for visual contrast tar-
gets). Target and competitor bxations were bt with mixed{ects logistic rgression models
in analysis windows aligned to linguistically-determined events (pre-adjective, adja@-to-
target, post-target), with Target type (discourse, visual contrat), Number of contrast sets
(one, two), Time, and their interactions as predictors. There were more contiter pPxations
for two-contrast than one-contrast conditions in the adjective-to-taget (! =.042, SE=.0013,
p <.0001) and post-target windows!(=.071, SE=.0027,p <.0001). However, discourse con-
trast was a less salient cue than visual contrast. Discourse contrastngpetitors gave rise to
a weaker competitor &ect than visual contrast competitors: there wa a larger competitor
advantage for visual contrast competitors in both adjective-to-taget (! =.034, SE=7.25¢ 6,

p <.0001) and post-target windows!(=.047, SE=.0014,p <.0001). In addition, comprehen-
ders recovered faster from discourse contrast competitors (1000hs post target,t=2.15,
p <.05) than from visual contrast competitors (300-400ms post target=2.23, p <.05).

While discourse contrast appeared to be a weaker cue than visual contrastBrp1l, in
conversation, discourse contrast is often far more salient than visualntrast, simply because
many conversations are not about the visual environment. In addition, richer disamses have



additional internal dependencies that the pairs of sentences in Expl do not. For instanc
coherence relations [8] and Question Under Discussion structure [9] have been shtov
inBuence online discourse interpretation [10-11], as has prosodically marked caosttfa2]. The
conceptual pact literature [13-15] also suggests that how something has beeierred to in
prior discourse infBuences how a listener expects the same item to be referredutzsequently.
Experiment2 asks whether prior experience describing classes of items in a particular way
modulates the strength of discourse or visual cues to contrast.

Exp2 differed from Expl in two respects. First, test trials were precededyla training
block in which participants categorized one class of objects (2D shapes, eguare, circle) in
terms of size [arge, small), and another (3D shapes, e.g. cube, sphere) by whether they were
striped or solid. Second, in addition to the four conditions from Exp1, the test block included
two-context conditions where the competitor contrast item was from a derent training cat-
egory than the target, as in (3-4). If prior experience associatingfterent category members
with particular modibers leads to expectations that the same conventions will cantie to
be followed, diferent category competitors (whether discourse or visual mipast) should be
weaker competitors to the target referent than same category contjters.

To assess same v. fllerent category competitor &ects, target and ompetitor bxations
from the two-contrast conditions were bt with mixed-&ects regression mode using the
same analysis windows as for Expl, with Target type (discourse, visual caast), Com-
petitor type (same, diferent category contrast), Time, and their inteactions as predictors.
There were more competitor bxations for same-category thanfidirent-caegory competitors
in the adjective-to-target (! =.053, SE=.0034,p <.0001) and post-target windows!( =.053,
SE=.0034, p <.0001), suggesting that unexpected modiber-category pairings were weaker
competitors with target referents than expected ones. However, Wit different category
conditions, comprehenders recovered more slowly from discourse contrast cetiiprs (600-
700ms post target onsett =2.72,p <.01) than from visual contrast competitors (convergence
on target 200-300ms post target onset, =2.43,p <.05). The strong discourse competitor
effect may be because this is the only condition that requires comprehenders to shifbrfr
one dimension of modibcation (e.gsmall/large) to another (e.g. striped/solid) within a
discourse (3-4); this suggests comprehenders may expect that, regardlessatdgory-specibc
modibcation history, speakers will modify discourse referents in consistentysa

(1) Click on the large square. (3) Click on the small sphere.
Now, click on the small square Now, click on the striped star
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Listeners encode multiple meanings when generating scalar inferences
Alix Kowalski and Yi Ting Huang
University of Maryland, College Park

During spoken-language comprehension, each sentenceOs interpsatailbon a
momentto-moment basis. However, little is known about when the interpretiédiglhis
encoded in memory. For example, in scalar inferences, listeners overwhelmingly prefer the
pragmatic meaning o8bme®, but initially consider its semantic meanihgthe semantic
meaning included in the final interpretation of the sentence? Or is it replaced by the pragmatic
inference? One possibility is that the system waits until after pragmatic analgsisade an
interpretation into memory. Consistent with traditional models of sentence processing, this
would result in a single interpretation of each sentéideernatively, the processing system
may interpret and enco@d interpretations under consideration, before pragmatic analysis and
regardless of whether they fit with the context.

The current study uses two tasks to investigate whether the semantic meaning of OsomeO
is encoded in memory prior to a scalar inference. First, during the word-learnifg task,
participants (n = 40) heard instructions likelick on the girl that has some of the blickashile
their eye-movements were recorded to a display (Fig. 1) featuring a subset of objects (girl with
2-out-of-4 items), and a total-set of objects (girl with 3-out-of-3 items). Thussktdare
consistent with the semantics afdé® but only the subset is consistent with the implicature.

Filler trials featured the quantifiersn@0, @reed, and&llO. The target is the subset character in
Gome/tw@ trials and the total-set characteratBreeO trials. Second, during the recall task,
participantssawobjects that were previously associated with the subset ande¢ttglg. 2), and
were instructed t@Click on the blicked Importantly, to examine participantsO memory for the
semantic meaning of OsomeO during the recall task, we calculated the proportion of matches
between responses on the word-learning and recall tasks. A respam®ed as a match if the
same object is selected in both word learning and réelbnly analyzed the matches for
accurate word-learning trials because we want to probe memory for interpretations made via
pragmatic inference. If the semantic meaning is overridden by pragmatic inference, recall for the
subset object should be as high for OsomeO as Otwo/three/allO. Alternatively, if tire semanti
meaning is encoded in memory prior to the inference, it may interfere with recall and lead to
fewer matches for OsomeO trials than Otwo/three/allO trials.

During the word-learning task, we analyzed proportion of looks to the target character
(target over competitor looks) following quantifier onset. Figure 3 illustrates that Target looks
were generally lower for quantifiers compared to number words. This is likely because the exact
semantics of number words isolates the domain of quantification to the basic level, and generates
a clear expectation that the up-coming novel word will distinguish the objects. The quantifier
terms refer to relationships between individuals within asgdisteners might entertain the
possibility that the novel wond a superordinate category that refers to both object
kinds. Critically, comparisons to chance indicate that looks converged on the target following
Oallo (200ms), OtwoO (100ms), and Othres®) (I®@ontrast, a preference for the target in the
OsomeO condition emerged at 700ms. This confirms that semantic analysis precedes pragmati
inference’. Moreover, participants selected the subset on 85% of trials, indicating that the
pragmatic inference was made (Fig. 4). Figure 5 shows that recall of the novel object labels was
significantly greater for trials that did not feature a pragmatic inferetwe@¥5%, @llO:74%,
Qhredd: 77%) than trials that didsn@®: 59%). There was a significant main effect of scale



type (p < 0.05) and strength (lesser or greater) (p < 0.05), as well as a significant interaction
between scale type and strength (p < 0.05). Although traditional models of sentence processing
assume that comprehension results in a single and accurate representation of what wasesaid, the
findings suggest that listeners encode the semantic meaning of OsomeO in memory prior to
making the scalar inference. This results in an interpretation that features multiplageea
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Figure 1. Sample display from the word- Figure 2. Sample display from the recall
learning task. task.
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Figure 3.Proportion of looks to the target referent following the onset of the quantifier.
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Mentioning atypical properties of objects is communicatively efficient

Elisa Kreis$, Judith Degeh Robert X.D. Hawkins and Noah Goodman

YUniversity of OsnabrYcKkStanford University

What governs how much information speakers include in referring expressions? One pressure is
for speakers to include just enough information for the interlocutor to correctly select andntende
referent from among a set of potential referents [3]. This amounts to calling the targefobject
ObananaO in 1a), where there is no competing banana; but a Oyellow bananaO in 1c), where there
is @ competing (brown) banana. However, speakers also have a well-documented preference to
mention properties of objects OoverlnformatlverO especially color [4]. For example, speakers
are likely to call the banana in 1a) a Obrown bananaO some of the time. More precisely, speakers
tend to mention atypical rather than typical properties of objects overinformatively [5] [6] [7].

An account of why more typical properties are less likely to be mentioned is lacking. Some have
proposed that it is due to a speaker-internal pressure to mention salient properties; others have
proposed that speakeasn to facilitate the listenerOs visual search. We ask: when should

rational speaker with the goal of communicating an intended referent mention an objectOs color?
Model. We model reference production within the Rational Speech Act framework [1]. Taking
inspiration from [2], utterances (simple nouns like ObananaO, simple color adjectives like OblueO,
and modified noun phrases like Oblue bananaO) are taken to have a graded semantics: rather than
assuming that the bananas shown in Fig. 1a)-1d) are equally good instances of ObananaO or that
all shades are equally OblueO, we empirically elicited object-utterancetyypatats on MTurk

for all possible utterances. The pragmatic speaker selects utterances proportdhally t

probability that a literal listener using a graded semantics will select thetaaject. The

listener is more likely to seleattypical yellow banana upon hearing Obar@ihas it is more
informative for the speaker to mention OCOLOR bananaO when the intended referent is atypical.
Production experiment.In order to evaluate the RSA model quantitatively, we collected freely
produced referring expressions in a multi-player online reference game experiment using
contexts such as those depicted in Fig. 1. 60 pairs of participants were recruited through MTurk
and randomly assigned to speaker and listener role. Speakers used a chat window to produce a
referring expression that would allow the listener to click on the target object. Oncedistene

made a choice by clicking on an object, feedback was provided to both participants. Stimuli were
photo-realistic depictions of food items that occurred in three different colors, which differed in
typicality. Conditions differed in whether mentioning color was OinformativeO (necessary for
uniquely establishing reference, 1c-d) or OoverinformativeO (1a-b); and whether there was a
competitor from another food category of the same color (1b/1d) or not (1a/1c).

Resultsare visualized in Fig..Zor ease of exposition, we focus on whether or not color was
mentioned at all (though the RSA model predicts the entire utterance distribution for each of the
unique 1085 contexts). Color was mentioned more often in informative than in overinformative
contexts (=5.27,p<.0001) and more often when there was no color competitor than when there
was ( =.67,p<.0001). Crucially, there was a main effect of typicality in the expected direction b
the more typical an object was for the simple nominal expression, the less likely color was
mentioned (=-4.11,p<.0001), replicating previous studies. This was the case even when color
was informative D in these cases, participants preferred to sometimes say Obarmena&yfor t

typical banana even though there was another banana present. BDA suggests the graded
semantics model captures these data much better than a deterministic sencaields=.8).

We conclude that the systematicity with which speakers redundantly mention color irsgdicate
system geared towards communicative efficiency rather than towards wasteful



overinformativeness. We discuss potential extensions of this apgooeitter production
phenomena, such as optional instrument mention.
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Experiment 3 Exp. 3 is identical to Exp. 2 but uses items containing final appositives—
appositives whose matrix anchor is an object—
instead of medial appositives. Final appositives
have been argued to more easily contribute at-
issue content [11]; therefore, these items
constitute a stronger test than Exp. 2. Even so,
the results for Exp. 3 show the same pattern of
length effects that we found in Exp. 2.

‘qum"-, 2. EXPERIMENT 2 MEAN RATINGS DaTA

Conclusion The contributions of this project are
twofold: we develop a new methodology for
studying at-issueness experimentally, and
present evidence complicating the picture of | ¢
discourse processing in which at-issue and not-
at-issue content draw from separate resources in
working memory. We show that, counter to
predictions, at-issue appositives burden working At Notlssue
memory to the same extent as nNOt-at-ISsU€ |\ - aoNmem—3o
appositives. We account for the acceptability ' —
differences between restrictive relatives and appositives by proposing that appositive prosody’
facilitates how input is chunked in short term memory independently of the at-issue status of the'
input material [12, 13, 14].
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Influence of Interpersonal Variables during Utterance Comprehension: A Neurophysiological
Investigation with the Korean Honorific System

Jarang Kwak, Haejin Kim, Soyoung Kwon, & Donghoon Lee
Department of Psychology, Pusan National University

This study investigated the influence of social information about interla;wibich can be extracted

from terms of addressee, on the comprehension of the following utteranceneitinogphysiological
method. In verbal communication, the use of an address term functions to indicatatttre status

of the addressee as well as social distance between the conversation partners. Basedcial the
information the expectation of the level of politeness and corresponding linguisti fimr following
utterances can be established. In our ERP experiment Korean participants perfoaneeptability

task with single utterances that began with a term of address and endedsaittence-final verb. In
Korean, which has advanced linguistic devices for politeness, the use of an hémonifaf the verb

is expected for politeness purpose when the addressee possesses a relatively tugltaastthe
speaker. The pragmatic agreement between the honorific form of the verb and thstsusaif the
addressee yields critical conditions in this study, status-match vs. miigtuatch. More importantly,

we manipulated the social distance information (i.e., close vs. distantgdretihe conversation
partners by different types of address terms used in private relationship or o#ieiddnship.
Behavioral data indicated that the misuse of verb honorific form i® miofess acceptable when a
close social distance between the speaker and the addressee has been expected from tearaddress
of an interlocutor. From the ERP data, we expected the N400 effect whewridiestdus information
implied by an address term mismatched the use of an honorific form of a critibabech was
observed as previous ERP studies with the Chinese honorific system (Jiang et al., 2013). Critically, we
hypothesized that the N40O effect from the mismatch of honorific forms would be vamitdles of

the social distance between interlocutors. The ERP results supported our hypéigesesly. The

N400 was significantly observed for the stattd-VPDWFK H J 3 90 RieVs WespeciulteH 1L Q L VK
ZRUN ~ DV FRPSD UiHakhWwdrditiek Howewer tIexXNAOO effect disappeared when the
addrevVHH LV D ILJXUH LQ D FORVH UHOD MW ldQWKKIS ZIRTHN 3)DWKH
current ERP evidence suggests that the listener build expectation about timeg®litethe upcoming
utterance based on the social status as well as distance information reflected on the tees®gaddr

Hv

distant w
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respectful
less respectful

[ " 200 400 600 800  ms [ ~ zo0 400 €00 800  ms I
Figure 1. Grand average waveforms at Cz electrode showing more negatigewaves over 300-500 ms
window for the status-mismatch compared with the status-matclitioonélote that the N40O effect size varied
as a function of social distance information.
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Jiang, X. M., Li, Y., & Zhou, X. L. (2013). Is it over-respedtbr disrespectful? Differential patterns of brain
activity in perceiving pragmatic violation of social status information dutitigrance comprehension.
Neuropsychologia, 51(11), 221223.
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Asymmetries between interpretation and production in Catalan pronouns
Laia Mayol (Universitat Pompeu Fabra)

Introduction. The literature on Romance null-subject languages has often postulated a division
of labor between Null and Overt pronouns: Nulls prefer to retrieve an antecedent in subject
position, whereas Overts prefer an antecedent in a lower syntactic position (Carminati, 2002).
However, recent research on English pronouns (Rohde and Kehler, 2014) has shown that pronoun
interpretation and production are sensitive to different set of factors and, instead of being mirror
images of each other, are related probabilistically in a Bayesian fashion. It is an open question
whether null-subject language pronouns can be accounted in the same way. We show that both
Null and Overts exhibit the same asymmetry in Catalan, by means of two discourse completion
studies: production is only sensitive to grammatical factors, while interpretation is also sensitive
to pragmatic factors (i.e. context type and rhetorical relation).

Experiment 1. A discourse-completion study was carried out in which the context sentence used

a transfer of possession verb (TPV), see (1). TPV contexts are interesting because a pronoun
following it may not have the usual subject preference (Stevenson et al., 1994): i.e. a very
natural follow-up of (1) would be to explain what Pere did with the book. Experiment 1 had 3
conditions: Free (participants could continue as they wished), Overt and Null (participants had
to continue with an Overt and a Null, respectively). Three lists were generated with 18 items and
18 bllers. 90 Catalan native speakers participated in the experiment, yielding 1620 completions
(see (2) for an example with a Null). We will only discuss the 1152 completions in which the
subject unambiguously referred either to the subject or object of the context sentence.

(1) El Robert li va passar un llibre al Pere(2)  Vadonarli lesgracies.
ORobert passed a book to Peter.0 Gave himthethanks.

The data in the Null and Overt conditions, in Table 1, are interpretation probabilities: i.e. of
how participants understood the pronouns presented to them. In the Null condition, the pronoun
displayed a mild object preference, and in the Overt condition, the pronoun exhibited a very
strong object preference. In the Free condition, we coded what type of expression was chosen to
refer to either the subject or the object. These data, in Table 2, are, thus, production probabilities.

Table 1(*)* Null Overt Free Table 2(*)  Subject Object

Subject 38 10 24 Null 72 29

Object 62 90 76 Overt 6 15
Proper Name 21 56

The results have uncovered an asymmetry between interpretation and production. Although
Nulls displayed a mild interpretation bias towards the object, they have strong production bias
towards the subject. When participants could choose a form they overwhelmingly chose a Null
to refer to the subject. However, when they had to interpret a pronoun, the pragmatic biases of
VTPs came into play and the Null pronoun lost its subject bias. The data has also uncovered
another asymmetry concerning Overts. Although interpreters have a very strong bias to interpret
an Overt as referring to the object, this is not how they use it when they can choose which form
to use. The results also show that, while Nulls are more subject biased than Overts (as expected),
it is possible for Nulls to have an overall Object preference, depending on pragmatic factors.

We further coded the rhetorical relation established between the context and the completion
sentence to examine the role of pragmatic factors. Here we discuss the results of two rhetorical
relations which have been shown to display opposed biases: Occasion and Elaboration (Kehler
et. al. 2008). In an Occasion, the events described by the two sentences are temporally ordered,
while in an Elaboration, the two sentences provide descriptions of the same eventuality. In the

Lxindicates statistically signiPcant differences at the .05 level in a mixed-effect logistic regression with item and
participant as random effects.



former the end state for the Prst eventuality is important for the coherence relation, while in the
latter it is not. This affects pronoun interpretation: pronouns in an Occasion , (3-a), are biased
towards the object, since it is the most salient referent at the end state of the VTP sentence. In
contrast, pronouns in an Elaboration, (3-b), are biased towards the subject, since Elaborations do
not focus on the end state of the pbrst event.

(3) a. John handed a book to Bob. He began reading it.
b. John handed a book to Bob. He did so slowly and carefully.

Table 3 shows the subject bias of Nulls and Overts in the two rhetorical relations. As before, Nulls
are more subject biased than Overts, but their biases are greatly affected by the rhetorical relation:
Elaboration is much more subject-biased than Occasion. Table 4 shows the production data: the
subject bias of Null pronouns by rhetorical relation. The difference is not statistically signibcant
showing again that production, unlike interpretation, is insensitive to pragmatic factors.

Table 3(*) Null Overt Table 4 %
Occasion 11 0 Occasion 80
Elaboration 75 41 Elaboration 71

Experiment 2 had the same design as the previous experiments, but included implicit causality
verbs, which impute the cause of the event they denote either to the subject §@glise or
the the object (ICV2¢ongratulatd. The experiment contained 30 critical items (15 ICV1s and
15 I1CV2s) and 20 Pllers. 78 native speakers of Catalan participated yielding 2340 completions,
of which we analyze the 1963 that unambiguously referred to the previous subject or object.
Table 5 shows the percentage of subject reference of both pronouns depending on verb type:
Nulls are more subject-biased than Overts, and ICV1s trigger more subject references than
ICV2s. Thus, pronoun interpretation is sensitive to both grammatical and pragmatic factors.
Table 6 shows the choice of referring expression in the Free condition for subject reference:
Nulls are the favorite form regardless of whether the context is ICV1 or ICV2. Production is not
affected by the pragmatic factors (i.e. verb type) that did affect interpretation.

Table 5(*) Null Overt Table 6 ICV1 ICV2
All 65 20 Null 87 93
VIC1 76 51 Overt 4 2
VIC2 52 15 Proper name 9 5

A Bayesian account. The data supports anot mirror images of each other; a third proba-
model in which interpretation and productiobility plays a role P(sub ), which is the proba-
are related in a Bayesian fashion, as in (4ility that the subject will be mentioned regard-
P(subj| pronoun) is the interpretation prob-less of the form (Null, Overt or Proper nante).
ability: the probability that a pronoun referg4)

to the subject. P(pronoun| sub) is the pro-

duction probability: the probability that the P(subj| pronour) = —cPronouni subj P(sub)
speaker uses a pronoun given that she wants to P(pronoun)

refer to the subject. These two probabilities are

In experiment 1, the observed probabilRysub ject| null) was 38% (see table 1) and the
expected probability applying the formula in (4) is 44%. In experiment 2, the observed prob-
ability P(subject| null) was 65% (see Table 5) and the expected probability is 64%. For both
experiments a linear regression test over item means was conducted, which yielded statistically

signibcant correlations between observed and predicted means.

References Carminati, M. N. (2002)The processing of Italian subject pronou®hD thesis, UMass# Rohde,

H. and Kehler, A. (2014). Grammatical and information-structural inBuences on pronoun prodlciauage,
Cognition and Neuroscienc29(8):912D92% Stevenson, R. J., Crawley, R. A., and Kleinman, D. (1994). Thematic
roles, focus and the representation of evebhésmiguage and Cognitive Process8¢4):519D548.

2P(pronoun) is the probability that a pronoun is used and is computed summing the denominator over all possi-
ble referents. It contributes a constant factor and normalizes the probabilities over all possible referents to 1.



Believing what you are told: Politeness and scalar inferences

Diana Mazzarella, Emmanuel Trouche, Hugo Mercier, Ira Noveck
Institut des sciences cognitives Marc Jeannerod

Recent studies in experimental pragmatics have investigated the effect of politeness on the
derivation of scalar inferences. Most notably, Bonnefon and colleagues (2009, 2011) claim that
when the scalar utterance is face-threatenip RPH SHRSOH KD WiheGcalRrkXU VSH
inference is blocked. Furthermore, contrary to evidence showing that scalar inferences come
with extra cost (since Bott & Noveck, 2004), they suggest that, in face-threatening contexts, the
semanticinterpretation -at least some people hated your speech arrived at slowly and
effortfully (as compared to face-boosting contexts). Their claims rest on tasks such as Table
1 9, Where participants are presented with a scenario that ends sealar utterance, which is
either face-threateninggb6me people hated your speechface-boostinggome people loved
your speech At that point, participants are askedevaluate the utterance through what we
label as thesemantic compatibility questioBonnefon and colleagues reparsignificantly
KLJKHU SHUFHQWDJH Rl p<HVY DQVZHUV WR WK-HredHPDQWL
condition than in the face-boost oneX UWKHUPRUH < Highfficenfwahgked Wutw D N H
only in the face-threat condition.

We argue that, while intriguing, their analysis conflates the interpretatisonodwith
a different mechanism, one in which a participant decides whether oramtgptD VSHDNHU TV
intended meaning. To be clearer, we distinguish betweeatetihvationof the scalar inference
which can arise as part of the comprehension process, apisitsmic assessmemnthich can
result in the possibility that the addressee will subsequently reject such pragmatically generated
output. The gap between comprehension and acceptance is typically bridgmstémic trust
(Sperber et al., 2010). Crucially, in face-threatening contexts, the addressee may have reasons
to doubt the truth of the pragmatically refined meaning (what the speaker communicates)
because he thinks that the speaker is trying to be kind and polite (rather than strictly honest).
We tested our hypothesis through a series of MTurk studiesindge E\ % RQQHIRQ HW D
(see Table 1). Our main experimental innovation is taseparated the presentation of the
scalar utterance frons D U W L Exalbi@i@hwiVt.qn this way, reaction times to each part could
be measured separateljhese will be referred to aTurterance, and RTuestion their
combination will be referred to as RofraL.

Data preparation: In order to retain the cleanest data possible, we removed from our analysis
participants who (i) clicked on the relevant screen more than necessary; (ii) ezkteed
following reaction timesRTurterance > 20s, RGuestion > 30s; and, (iii) were identified as
outliers 6 ' fakceeding £ 2.5).

Study 1 (N =292) The behavioural results of Study 1 replicate Bonnefon €fVl. ILQGLQJ
showing that particip@ WV DUH PRUH O L Ntéithe\séhentlo Qowgatilityiguektidh

in the face-threat condition (29 than in the face-boost one (32%) (Fisher exactpest02).

With regard to RTs, Study 1 does not replicate Bonnefon et al. (2011). OveralRRs A1)

show that participantendtobe VORZHU WR DQVZHU perhivitic corpagbilbywW NHG W
guestion in the face-threat conditidf(1,288) = 2.75, p = .10). However, as anticipated, by
VHSDUDWLQJ WKH VFDODU XWWHUDQFH |UR BppaaksHhad L VW H Q
slowdowns occur at the epistemic assessment stageuéRbn), with a main effect of

condition ¢(1,288) = 4.21, p = .04nd a tendency towards an interactiéi(1(,288) = 3.51, p

=.06). Similar analyses for the scalar utteranceyRdrance) do not yield significant effects,

all Ssf> .29.



Study 2(N=294) Study 2 encouragsparticipants to derive the scalar inference by (i) increasing

its relevance andly (ii) characterizing the speaker as epistemically more knowledgeable with
regard to the question at issue (see Table 1). As predicted, the face-threat/face-boost distinction
is much clearer hereYesfanswers: 45% vs. 124 than in Study 1 (Fisher exact teptg

.001). Again, there are no new effects to report with resped®Teorac STV ! DQG
RTurrerance SV ! However, it is noteworthy that those who ultimately respfes fto

the semantic compatibility question tend to read the scalar utterance faster than those who
ultimately respondplof ZKLFK JRHV FRXQWHU WR %ROQ@HHsRE® HW D(
RToquesTionis concerned, we observed a significant effect of condifi@gh,290) = 4.91, p =

.03), response typd=(1,290) = 5.06, p = .03), as well as an interaction that tends towards
significance F(1,290) = 3.18, p =.08). This trend indicates that those who reggesdin the
Face-threat condition take an exceptionally ldimge to answer the semantic compatibility
question.

Overall, we find no evidence that the scalar utterance is interpreted at differaid apeess

the two (face-threat vs. face-boost) conditions. Our data suggest, instead, that the process of
epistemic evaluation, which operates when answering the semantic compatibility question, is
the source of the reaction time differences. This undermines any claim that suggests that
participants slow down whildrawing a semantic reading of the utterance on line. These data
open up an interesting direction of research within the field of experimental pragmatics as they
highlight the importance of taking into consideration the cognitive distinction between
comprehension and acceptance, which has been neglected in this literature so far.

Referenced1]Bonnefon, J-F., Feeney, A., & Villejoubert, G. (2009). Whenadsvactually all: Scalar inferences
in face-threatening context€ognition, 112 249258.[2] Bonnefon, J-F., De Neyes, W., & Feeney, A. (2011).
Processing scalar inferences in face-threatening contex®&oteedings of the 33rd Annual Conference of the
Cognitive Science Societustin, TX. [3] Bott, L., & Noveck, |.A. (2004). Some utteranees underinformative:
The onset and time course of scalar inferen€egnition 51, 437457. [4] Sperber, D., ClZment, F., Heintz, C.,
Mascaro, O., Mercier, H., Origgi, G., & Wilson, D. (2010). Epistenmglance.Mind & Language, 2#), 359-
393.

Table 1 The table below displays the Speech story in the original versionBmmefon et al. (2011) (translated
from Dutch), as well as in the modified versions of Study 1 andyStuRelevant changes to the original story are
in bold.

Bonnefon et. al. (2011) Study 1 Study 2
Imagine you gave a speech at § Imagine you gave a speech at § Imagine you gave a speech at a s
small political rally. You are small political meeting. You are| political meeting. You are discussif

discussing your speech with discussing your speech with your speech with Denise, who was
Denise, who was in the audienq Denise, who was also there. also there. There were 6 other peo
There were 6 other people in thl There were 6 other people in th| in the audience that day apdu

audience. You are considering | audience that day. You tell know that Denise spoke with all of

whether to give this same spee| Denise that you are thinking them about it later. You tell Denise

to another audience. about giving the same speech | that you would like to know the
another group. DXGLHQFHYV UHDFWI

Hearing this, Denise tells you | Hearing this, Denise tells you | Hearing this, Denise tells you that
WKDW p6RPH SHRS| WKDW p6RPH SHRS{ u6RPH SHRSOH ORYH
\RXU VSHHFK ¢ \RXU VSHHFK ¢ VSHHFK ¢

Given what Denise told you, do| Given what Denise told you, do| Given what Denise told you, do yo
you think that it is possible that| you think that it is possible that| think that it is possible that
everybody loved/hated your everybody loved/hated your everybody loved/hated your speec
speech? speech?




Erlinde Meertens, Andrea Beltrama, and Maribel Romero (University of Konstanz)
{ erlinde.meertens,andrea.beltrama,maribel.roh@umi-konstanz.de
Polar Questions, Oor notO Alternative Questions and Complement Alternative Questions: an

Experimental Study.
The puzzleD It has been argued that questions with seemingly identical semantic content have

different pragmatic properties. In particular, Bolinger (1978) observed that Oor notO Alternative
Questions (henceforth, NAQ), contrary to their polar counterparts (PQ), are infelicitous in non-
canonical uses b e.g., to make invites, draw inferences, or pose rhetorical questions (in (1-3));
and are instead especially appropriate to force the addressee to respond to an information-seeking
guestion that previously went unanswered (in (4), see also Biezma 2009).

(1) Invite: Do you want a drink (# or ng? (3) Rhet: Are you crazy (# or ng®

(2) Inference: You are wet. Isitraining (4) Info-seeking, asking 2nd time ! Did you

outside (# or ng® do your homework or n@t

Such contrasts raises an issue: is the restricted illocutionary range of NAQs driven by he specibc
semantic-pragmatic properties that differentiate alternative from polar questions, or by general
pragmatic principles? We address this issue by comparing the distribution of PQs and NAQS with
Complement Alternative Questions (CAQ), a type of AQ that spells out the disjuncts differently.

(5) PQ:lIsitaboy? (6) NAQ: Isitaboy ornot? (7) CAQ: Isitaboy or a girl?
Background B Two competing analyses have been outlined to explain the facts in (1-4). Pragmatic
accounts argue that PQs and NAQs have equal denotdtiphp} . What makes them different is
that PQs, by virtue of pronouncing only one alternative, agsigspecial pragmatic status b e.g., a
higher Utility Value (van Roij and Safarova 2003); NAQs, by pronouncing both, sigdéierence
between the alternatives, driving infelicity in contexts where a preference of the speaker is expected
(asin (1-3)). Semantic accounts hold that PQs denote a singletpp}sethile NAQs denote two
exhaustive, mutually exclusive alternativigs, Ap} (Biezma 2011, Biezma and Rawlins 2012).

This property imbues NAQs with a Bavor ioisistencewhich makes them a good strategy to force

the addressee to respond to a previously unanswered question (in (4)), but infelicitous when the
illocutionary goal is inconsistent with hard-pressing the listener (as in (1-3)). While both sound,
such accounts share a limitation: by exclusively contrasting PQs and NAQs, they cannot shed
light on whether the illocutionary restrictions of the latter rel3ect a general property of alternative
questions; or if they are instead due to the effects of spelling out the second disjunct p®Onot
rather than as a full proposition. CAQs emerge as an ideal testbed to address this issue: similarly
to NAQs, they (i) pose logically opposite alternatives and (ii) pronounce both of them; yet, they
spell out the second disjunct in full. We predict that if what causes the illocutionary restrictions in
(1-3) is a general property of alternative questions B be that pragmatic indifference o semantics-
driven insistence B CAQs should feature the same restrictions as NAQs. If the illocutionary range
of NAQs, instead, is driven by the Oor notO formulation of the second disjunct, such restrictions
shouldnOt hold for CAQs. We test this hypothesis by exploring the distribution of these questions
in two rating experiments: Exp 1 for non-canonical uses; and Exp 2 for info-seeking uses.
Methods B Each trial consisted of a dialogue, at the end of which one participant asks a question.
Subjects rated the naturalness of the question on a 1(min)-7(max) scale. Two factors were ma-
nipulated: {) the question, with 4 different conditions: Polar, Negative Alternative, Complement
Alternative, plus a controlji() the illocutionary goal of the speaker uttering the question, with Exp

1 comparing Inference, Invite and Rhetorical questions and Exp 2 comparing info-seeking ques-
tions used discourse-initially and to re-ask a question. The illocutionary goal of the speaker was



specibed by the preceding context. 24 items were distributed in 4 lists with a LSD (24 Pllers). 48
native speaker of English were recruited on MTurk for each study. Below is an example of an item.
Invite: Joe and Fred are at a party. Joe receives a call from Mary, who invites him over to her own
party. John wants to invite Fred to join:

John: OHey, do you want to { PQ:come to MaryOd2AQ:come to MaryOs or no€AQ:come t
MaryOs or do you want to stay hefe@trol: Do you want a bee}®

Resultsb The average ratings of Expt 1 and Expt 2 are plotted below. For both studies, mixed effect
models revealed an interaction between Question Type and Contex0(1). Paired comparisons
within each type of context revealed the following contrasts. Expt 1: for Inferences, PQs were rated
higher than NAQs and CAQs §001), for Invites, PQs and CAQs were rated higher than NAQs
(p<.001); for Rhetorical questions PQs and CAQs were rated higher than NAQ3Qp). Expt 2:

for discourse-initial uses, PQs and CAQs were rated higher than NAQS@P1); for ask-again,
NAQs were rated higher than PQs(j®1) but did not differ from CAQs, while CAQs show a trend
towards being rated higher than PQs (f). The control condition was rated low across contexts.

PO HGAO B MAQ B Control
Expt 1: non-canonical uses (n= 48) Expt 2: info-seeking uses (n= 48)
7 T
& & -
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Infarancea Invite Rhetorical Ask first time Ask again

Discussionb On one hand, NAQs display a highly specialized illocutionary proble, conbrming
the claims from the literature. On the other hand, CAQs feature a signibcantly larger range: while
they are as bad as NAQs to draw inferences and as good to re-ask a question, CAQs, can also be
successfully used to make invites and ask rhetorical questions, as well as to pose discourse-initial
inquiries. These bPndings support the idea that the illocutionary restrictions on NAQs are crucially
underlied by the way in which the second disjunct is spelled out. We suggest that, by express-
ing the second disjunct through the negation of the brst, NAQs bring about a complex effect: not
only they lead the listener to pick between two exhaustive/exclusive alternatives; they also signal
that one of them is to be preferred/is more important than the other. As such, NAQs emerge as a
marked strategy to pose an alternative question in comparison to CAQs, which frame them as per-
fectly equivalent. Building on HornOs (1984) division of pragmatic labor, we suggest that NAQsO
markedness restricts them to contexts where the combination of insistence and and empghasis on

is maximally functional for the speaker to achieve their illocutionary goal P i.e., those in which the
speaker aims to re-ask a question to wrestle an answer from the listener; CAQsO unmarked status,
by contrast, makes them less anchored to such Oask againO contexts, granting them the Rexibility to
operate in a broader range of situations. As such, exhaustivity/exclusivity and indifference alone,
while still crucial, are not Pne-grained enough to derive the restricted illocutionary range of NAQs.
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Testing a PPI analysis of superlative modiPed numerals

Introduction. Comparative modiPed numerals (CMs) and superlative modibPed numerals (SMs)
have equivalent truth conditions: John sawless than 4 stars= John sawat most 3 stars =
John saw ' 1/ 2/ 3 stars (Cohen & Krifka 2011). However, theyOre known to differ in other
ways: SMs require ignorance (Geurts & Nouwen 2007; Nouwen 2010; Coppock & Brochha-
gen 2013; Mayr 2013; Kennedy 2015; Mendia 2015), and SMs appear to be worse than
CMs under negation: John didnOt see less thar 2Pat most 3 stars(Nilsen 2007, Cohen &
Krifka 2011, 2014 and Spector 2014, 2015). To account for this difference, Spector (2015)
treats SMs as underlyingly disjunctive positive po-
larity items (PPIs). We present 3 experiments in  charizard remembers:
which we test whether SMs pattern with other
PPI items: (a) PPIs are anti-licensed not accept- ‘ ’ ¢ ' ' ' '
able under a negation operator; (b) PPIs are ac- L
ceptable in restrictors even when those debne a
DE-environment; and (C) PPIs can again become Charizard says: 1 don't have at most 3 hearts.
acceptable if the anti-licenser is itself in the scope
of a DE-operator/ in a DE-environment (Szabolcsi
2004, Nicolae 2012, Spector 2014). For each pre- Fig. 1 Example _trial: superlative modiber in
diction we test whether the ways that SMs diverge negative declarative (Answers: YesNo)
from CMs would have been expected on a PPI account, and show that to the extent that a PPI
account remains tenable, there still remains much data to be accounted for.
Experiment 1 (n = 25). Because SMs
s e s requireignorance and CMspermit it, our
1004 = 1.0 E ' B ' stimuli present (partial) ignorance via
' iE= a card game, inspired by Cremers &
| - Chemla (2016) (Fig. 1). Twenty-four
, , L FSP accepability judgments were presented
I‘ s I e which crossed modibpers (CMs:less than

Do you think the other players will understand what he said?

e

Mean rating
5

m more than, SMs: at least at most), sen-
tence type (declarative, conditional, uni-
M - E— — - versal) and polarity (positive, negative).
Data were analyzed using mixed effects
(Decl) I have/ donOt havgmodiber] 3 [card suit]. |ogistic regression_

(Cond) If you have/ donOt havd modiber] 3 [card suit], then we have some- ..
thing in common. Our results conbrmed prediction (a):

(Univ) Everyone who has/ doesnOt havgmodiber] 3 [card suit] has something we found a signibcant difference be-

in common with me. .
Fig. 2: Exp. 1 results grouped by sentence type, polarity, .twee.n CMs and _SMS under negation
and modiber type in simple declaratives (! = 4.28,z =
5.24,p < .0001). Second, supporting
prediction (b), the effect of negation on SMs does not generalize to other downward-entailing
environments: there was no difference between CMs and SMs in positive conditionals and uni-
versals. However, we did not Pnd the same support for prediction (c): the contrast between
CMs and SMs under negation remained when the combination occured under conditionals
(' = 2.25,z = 4.48,p < .0001), and universals (! = 0.92,z = 2.01,p = 0.044) (Fig. 2).
However, it has also been suggested that judgments of SMs under negation that are further

=}
P
@

1,2
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embedded in a conditional/ universal are subject to a pragmatic polarity match between the
antecedent restrictor and the consequent scope (Cohen & Krifka 2014), which could account
for the failure of Exp. 1 to support prediction (c). We therefore designed a follow-up study
(Exp. 2) to vary the negative or positive valence of the continuation.

Experiment 2 (n = 40).

Design was similar to Exp. 1 except with positive negative con-

tinuations of conditionals and universals (see Fig. 3). Partially supporting the alternative
hypothesis, at leastin a negative antecedent restriction improved with polarity match in the
consequent scope (in conditionals: ! = 1.92,z= 3.21,p = 0.003; inuniversals: ! = 1.15,z=
0.026,p = 0.027), but at most did not. Further support for the heterogeny of SMs comes

from another Exp. 2 bnding that at
mostis judged unacceptable in con-
ditionals and universals even when
the only negative meaning is in
the verb lose in the second argu-
ment (conditionals: ! = 2.62,z =
4.71,p < .0001; universals: ! =
1.07,z = 2.15p = 0.031), a
surprise under any account that
treats the interaction of SMs with
negation as only due to PPI anti-
licensing. Given the improvement
of at leastunder negation in Exp. 2

1.00

g
=]
=
I

=]
o

0

Mean ratin

o
]
o

0.00

nd

il

Univ

‘ Mod

I" AtLeast
- AtMost
|

Pos.Pos Pos.Neg Neg.Pos Neg.Neg

Pos.Pos Pos.Neg Neg.Pos Neg.Neg

(Cond) If you have/ donOt havgmodiber] 3 [card suit], you win/ lose.
(Univ) Everyone who has/ doesnOt havemodiber] 3 [card suit] wins/ loses.

Fig. 3: Exp. 2 results grouped by sentence type, polarity, and
modiber

when further embedded in conditionals/ universals, Exp. 3 tests whether this improvement
generalizes to another combination of two DE operators: matrix and embedded negation.
Experiment 3 (n = 45). Design was similar to Exp. 1-2 except for the introduction of clausal
embedding (and its supporting experimental context) in order to directly compare the behav-
ior of local negation in two DE contexts: one under matrix negation versus the other in the
antecedent of a conditional. Sentences varied by crossing four modibers (as above) with sen-
tence type (negative declarative (Scyther doesnOt know that he),.conditional ( If Scyther knew
that he ...)) and polarity (positive, negative for embedded clause/ scopes). Results did not uni-
formly support prediction (c) for at least at leastunder two negations is signibcantly worse

than in a negated antecedent ( =

11.9,z=125,p= 0.025) and differences between SMs

persisted such thatat leastwas judged worse thanat mostin every condition.

Conclusions. Overall, our data found some support for the predictions of the PPl account

of SMs, but also raised multiple unresolved issues. First, why are SMs not always OrescuedO
when the anti-licensor is in the scope of another DE operator €ontra prediction (c))? Second,
why does the positivel negative valence of the predicate in the consequent play a role in the
acceptability of SMs? Finally, what accounts for the difference betweenat leastand at most?
The empirical pattern is predicted neither under a strict PPl account nor under a simple account

of processing complexity (given that SMs are acceptable in conditionals and universals but not
under negation). We conclude that a full account of how SMs differ from CMs is still an open

guestion and needs to be sensitive to semantic, pragmatic, and processing factors.

Selected references: cohen, A., & Kritka, M. (2014). Superlative quantibers and meta-speech acts. Linguistics and philosophy.
Cremers, A., & Chemla, E. (2016). Experiments on the acceptability and possible readings of questions embedded under emotive-factives.
Spector, B. (2014). Global positive polarity items and obligatory exhaustivity. Semantics and Pragmatics. Spector, B. (2015). Why are Class
B modibers global PPIs? Hurford disjunctions as a model for Class B modibers. Handout at Workshop on Negation and Polarity in Jerusalem.
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Evidential bias and polar questions D the division of labour in Hungarian
Celia Sarolta Molar, Beata Gyuris and Katalin NMdy
Research Institute for Linguistics, HAS, Budapest

Introduction. The paper discusses the results of two experiments that investigated the eviden-
tial bias properties of positive and negative polar question forms in Hungarian.

Previous work. The division of labour between forms expressing positive vs. negative polar
guestions (PPQ vs. NPQ) have been discussed by Ladd (19#1ngEand Gunlogson (2000),

Farkas and Bruce (2010), Krifka (2017), Romero and Han (2004), Reese (2007), Sudo (2013),
and van Rooij and Safow (2003), among others. There is general agreement that the choice
between a PPQ and an NPQ in a particular situation is based (at least) on the availability of
evidence, the speakerQOs beliefs, expectations stemming from the norm/rules or what the speaker
desires, and the goals of the interactionariBg and Gunlogson (2000) propose, based on
English and German data, that PPQs and NPQs are licensed in the absence of Ocompelling
contextual evidenceO (CCE) for the proposition corresponding to the negative and the positive
answer, respectively.

Aims and hypotheses.In the current study, which is the brst of its kind on Hungarian, we
followed the simplest possible design. We concentrated on the inBuence of CCE on the choice
between PPQs and NPQs in contexts that did not to make reference to any type of previous
speaker belief but were compatible with all (in view of Arnhold et al. 2016 and Roelofsen et
al. 2013 who observed signibcant interaction between evidential and epistemic biases).

We investigated the choice between positive and negative PQs that can each be realized
in terms of two string-identical but prosodically different form types, which are also string-
identical to the corresponding declaratives (cf. Gyuris in print for further discussion): i) positive
and negative polanterrogativeform types marked by a Pnal rise-fall tone, with a peak on the
penultimate syllable, and ii) positive and negatikelarativeforms that are pronounced with a
rise-fall tone on each stressed word, licensed in contexts where English Orising interrogativesO
(Gunlogson 2003) are used. Relevant examples are shown in (1):

(1) a. Esikk az eg? b. Nem esik az &
falls the rain not falls the rain
Ols it raining?0 OlsnOt it raining?0

The following hypotheses were made:

Hypothesis 1:In a neutral context (i.e. one lacking CCE for any of the answers) the PPQ is
preferred to the NPQ.

Hypothesis 2in the presence of CCE for the positive answer, only the PPQ form is felicitous.
Hypothesis 3NPQs are only felicitous if there is no CCE for the positive answer.

Materials and methods. The hypotheses were tested in two experiments using 2-alternative
forced choice tests. The critical items were presented in writing, which masked the prosodic
distinction between PQs expressed by interrogatives and declaratives. In both experiments
there was one experimental factor with two levels, and two response types:

| factors | responses
Exp. 1| CCE for the positive answer vs. neutral conteX@PQ vs. NPQ
Exp. 2| CCE for the negative answer vs. neutral contelPQ vs. NPQ

Each item consisted of a context description, followed by a PPQ and an NPQ alternative that
participants had to chose from, depending on which they would ask in the context. Two lists


Hilde


were created according to a latin square design, including 16 experimental trials and 32 pbllers.
Data were collected via an online query form. Each experimental list was Plled in by 21 to
45 participants (mean age 38.5 y.), totalling in 752 responses in Exp. 1 and 1168 in Exp. 2.
Generalised mixed-effect models with random slopes were applied to the data, evidence as
pxed effect and participant and item as random effects.

Results PPQs were clearly preferred over NPQs (81% of all occurrences in the two experi-
ments). Statistical analysis revealed that positive evidence given by the preceding context did
not have an impact on the choice of question type> (0.1 in both lists of Exp. 1). However,
negative evidence in the context increased the preference for NPQs substantially as opposed to
the neutral context conditiop(< 0.001in both lists of Exp. 2), as shown below.

Positive evidence vs. neutral context Negative evidence vs. neutral context
8 - 8 -
responses responses
— NPQ ] — NPQ
PPQ PPQ

40
40

30
1

30
1

20
1

percentege of responses (%)
20
1

percentege of responses (%)

10
1

10
1

N . . |

positive evidence neutral context negative evidence neutral context

Figure 1: Percentages of preference for NPQs and PPQs with positive evidence vs. neutral
context (left) and negative evidence vs. neutral context (right).

Discussion.All three hypotheses were conbPrmed by the data. Due to the fact that participants
could interpret the forms in question as Orising declarativesO, the issue of the infelicity of pos-
itive forms in the face of positive evidence observed by Roelofsen et al. (2013) did not arise.
The fact that in the face of negative evidence, more PPQs (26,54%) than NPQs (23,46%) were
chosen comes as a surprise. The paper will discuss possible ways of accounting for it.

References.Arnhold, A. et al. (2016). Syntax and prosody of negative polar questions. Ws.
OQuestions, Answers and NegationO. ZAS BeMiBuring, D. and Gunlogson, C. (2000).
ArenOt positive and negative polar questions the same¥ Réskas, D. and Bruce, K. (2010).
On reacting to assertions and polar questiodsS. Gunlogson, C. (2003).True to Form.
Routledge. ¥ Gyuris, B. (in press) New perspectives on bias in polar questions. A study of
Hungarian-e. IRP. ¥ Krifka, M. (2017). Negated polarity questions as denegations of asser-
tions. In Lee, C. et al. (edsGontrastiveness in Information Structure Springer¥ Ladd, D.

R. (1981). A brst look at the semantics and pragmatics of negative questions and tag questions.
CLS17. ¥ Reese, B. (2007)Bias in QuestionsDiss., U. Texas¥ Roelofsen, F. et al. (2013).
Positive and negative questions in discouseB17.¥ Romero, M. and Han, C.-h. (2004). On
negative yes/no questions& Ph 27. ¥ Sudo, Y. (2013). Biased polar questions in English and
Japanese. In Gutzmann, D. aner@er, H.-M. (eds.Beyond ExpressiveBrill. ¥ van Roolj,

R. and Sa&row, M. (2003). On polar questionSALT XIII.
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Alignment in Naturalistic Dialogue: Language Production in Interactive Reference
Production

Charlotte Out (c.out@uvt.nl)
Martijn Goudbeek (m.b.goudbeek@uvt.nl)
Emiel Krahmer €.j.krahmer@uvt.nl
Tilburg center for Cognition and Communication, Tilburg University, PO Box 90153, 5000
LE, The Netherlands

Speakers trying to distinguish one object from others often use referring expressiobs#igph
UHG FKDLUY DQG pWKH ODUJH FRXFKYT $FFRUGLQJ WR 'DOH I
there is a fixed preference order of attributes, in which definite attributes (e.g., color) are preferred
over less definite attributes (e.g., size). According to the Incremental Algorithm, speakers will
never use a dispreferred attribute when a preferred attribute is sufficient for identification. In
contrast, Goudbeek and Krahmer (2012) found that speakers describing pictures of furniture might
use a dispreferred attribute (orientation) instebé @referred attribute (color) when they are
primed to do so. Inspired by the Interactive Alignment Model (Garrod & Pickering, 2004), they
conjuncture this is due to speakers aligning with their conversational partner by using the same
linguistic representations, to make sure conversation goes smoothly.

However, Goudbeek and Krahmer (2012) used a relatively artificial paradigm: speakers
interacted with a computer and were primed by a pre-recorded computerized femal&Aice.
aimed to replicate this study creating a more naturalistic setting involving two human participants
in naturalistic dialogue.

Following their study, we used pictures depicting furniture items (a fan, a chair, a couch, and a
desk) in four different colors (blue, green, red, and grey) and two different sizes (large or small).
There were three types of trails: color trials, size trials and filler trials. Both participants view the
same pictures, but in a different layout. Participants engaged in a computer task together, taking
turns identifying the target picture (accompanied by two distractors) to their conversational
partner. 1 2

Our experiment went as follows. Participant
describes the target picture (framed by a red bot

on the screen) to participant B. Depending on - | . :
trial, participant A used (wa®rcedto use) either a L) H E H g L

preferred or dispreferred attribute to describe - 1 2 3
target picture to participant B. In the color prime, t

target picture had a different color (e.g. red) than  Participant A (director) Participant B (matcher)
distractors (e.g. both green), but the same size 3 4

large). In the size prime, the target picture hac
different size (e.g. large) and the distractors (e.g. t

small), but the same color (e.g. all green, see Fic | ™ g @ ,.:, @ 2\ ]

1, square 1). 1 S 3
Second, participant B indicated the matchi K
picture by pressing a key of the correspondi Participant B (drecton Sartiiont A featibed

number on their keyboard, et § VHH )LuoAun
square 2). Third, the participants switched roles: n Figure 1. Example of a size trial in the director-matcl
participant B was the director and participant A t task
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matcher. In contrast to the previous turn, now the target picture differed in both color and size
(e.g., large and red) from the distractors (e.g., one small and blue, one small and grey). This gave
participant B thehoiceto use either the preferred or dispreferred attribute to distinguish the target
picture from the distractors (see Figure 1, square 3). In case participant B aligned with participant
A, they used color when participant A (i.e., in color trials) used the preferred attribute, and size
when participant A used the dispreferred attribute (i.e., in size trials). Finally, participant A selects
the matching picture (see Figure 1, square 4). In this way, we induce priming or preferred or
dispreferred properties (and potentially alignment) in a naturalistic setting.

For our statistical analyses, we used the proportion of attribute use as our dependent measure to
create a measurement for alignment, including overspecification (the speaker using both the
preferred and dispreferred attribytes

Our results indicate that participants generally preferred to use &bler.80,SE = .03) over
size M = .52,SE= .03),F(1, 68) = 33.67p < .0001, & .33 Type of prime had a significant
main effect on attribute choic&(1, 68) = 47.36p < .0001, & .41. Participants primed with
color used the preferred attribute colst £ .85,SD=.21) significantly more than the dispreferred
attribute sizeNl = .31,SD=.28). In contrast to the (statistically non-significant) difference found
by Goudbeek and Krahmer (2012), participants primed with size did not show a preference for
using size M1 = .72, SD = .29) over coloM = .75,SD = .31, see Figure 2) in the size priming
condition, but, importantly, they did use size substantially more than in the color priming
condition.

In conclusion, we were able to replicate the findings by Goudbeek and Krahmer (2012), showing
that regarding referential
expressions, speakers do n 100 . EPreferred (colour)
only align the choice of
attributes in their referentia oz
expressions when interactin
with a computer, but also in
naturalistic interaction with
another human.

This experiment is part of ¢
larger project studying the ¢20
effect of emotion on languag:
production. In future studies we  0.00
aim to study the underlyinc Colour Size
mechanism of the languag Prime
production (of referring
expressions) of emotiona
speakers.

Dispreferred (size)

0.72
0.60

0.40

Attribute use

0.31

Figure 2.Proportion of preferred and dispreferred attributes per Pri
(Color or Size)
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Pragmatic inferences towards prototypical meanings. A visual world study.

Daniele Panizza, University of Goettingen & John M. Tomlinson Jr., ZA.S.

When understanding sentences such as “A bee is looking for food on the field”, a listener must select a specific
instance - a hyponym - of field from conceptual knowledge (e.g. flower field, grass field, soccer field etc.). One
question is how listeners restrict the conveyed interpretation of a simple or broad concept (‘a field’) towards its
most prototypical denotation (‘a grass field'). Neo-Gricean frameworks, e.g., view this type of inference as a default
inference (M-implicature [1], but see also [2], [3]). Various studies have investigated the how polysemy is
processed differently from lexical ambiguity (cf., e.g., [4]), however no study to date has investigated the
processing mechanisms underlying pragmatic narrowing, i.e. going from a broad concept to more narrow, specific, in
many cases the prototypical one. In eye-tracking study, [5] showed that listeners incrementally enrich the
interpretation of scalar adjectives (e.g. ‘a tall glass’) and exploit the information in the visual context, such as the
presence of a smaller glass, to anticipate the identification of the target. The primary goal of the present study is to
investigate whether there is a processing bias (i.e. eye gaze preference) for the prototypical interpretation over the
non-prototypical one. If there is a bias, a further question is whether this bias is found in both ambiguous and
unambiguous scenarios or whether it only emerges in latter scenarios that include two contrasting competitors. If a
bias towards the prototype is due to pragmatic narrowing, we expect to find faster prototypical target identification
in the scenarios including a referential competitor. In contrast, if both ambiguous and unambiguous conditions
display such an effect, the bias should be attributed to greater conceptual/lexical association between the event
described in the sentence and the prototypical picture (e.g. a bee is more likely to look for food on a flower field).,
We also included sentences involving lexically ambiguous homonyms (2) to explore whether they display difference
in processing with respect to hyponyms. In a visual world experiment based on [5], forty-five participants identified
referents for sentences such as (1) and (2) in two kinds of visual scenarios: an ambiguous scenario including two
possible referents for the critical word (e.g. a soccer field and a flower field, as in fig.1) vs. an unambiguous
scenario (fig.2) with only one possible referent (e.g. a flower field). Each sentence the speech stream was divided
into 500 ms time windows, time-locked at the noun (fie/d) and disambiguation information (flower/soccer).

(1) A bee is looking for food on the field... (a) it's a flower field / (b) it's a soccer field.

(2) A boy saw the boxers in front of the hall... playing with each other/as they finished training.
Prototypes vs. non-prototypes. As predicted, the targets in unambiguous scenarios were identified much
earlier than in ambiguous ones (fig.3, 4). Main effects of ambiguity were found in five consecutive time windows
starting one and a half seconds prior to disambiguation (2.5s: p<.001). Prototypicality did not affect the
identification of the target. In contrast, targets in ambiguous scenarios were identified 500 ms before the
disambiguation point in prototypical hyponyms (fig. 4) but not in the non-prototypical ones (3.5s: p=.03). This
resulted in a main effect of prototypicality in the disambiguation time window (4s: p=.01) as well as an interaction
between ambiguity and prototypicality in the time regions immediately before (3.5s: p=.02) and after (4s: p<.01)
the disambiguation. Hyponyms vs. Homonyms. In the overall analysis (fig 4), main effects of ambiguity were
found starting one second after the onset of the sentence (1s: p<.004, 1.5s: p=.01, 2.s: p<.01, etc.). While with
unambiguous scenarios targets were identified more quickly for homonyms than in hyponyms (main effects of ind at
1.5s (p=.04) and 2s (p=.07)), hyponyms in ambiguous scenarios where disambiguated more quickly than
homonyms, as shown by main effects of sentence type (hyponym vs. homonym) after the disambiguation (5s:
p<.01; 5.5s: p=.04) but with opposite directionality. Discussion. Overall, prototipicality resulted in anticipated
target disambiguation in ambiguous visual scenarios (i.e. flower field vs. soccer field). Participants showed a strong
bias towards for the prototypical hyponym (flower field) vs. the less prototypical one (soccer field). Critically, this
effect was selective for ambiguous scenarios, similarly to what reported by studies where referential ambiguity was
affected by pragmatic inferencing ([5]). Thus, listeners were able to incrementally assess conceptual knowledge of
an event to resolve referential ambiguity and committed to the prototypical interpretation before to actually hearing
the disambiguation. The finding that homonyms were disambiguated more quickly with unambiguous scenarios,




whereas, hyponyms were disambiguated more quickly with ambiguous scenarios, also supports this explanation, as
well as ruling out alternative explanations such as higher probabilistic association or visual saliency of prototypes.
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Automatic Content Accommodation: Direct Perception and Meta-Cognitive Vigilance

An important debate in linguistics, philosophy of language and experimental psychology is how
we validate the content of statements we understand. Are we capable of assessing it and
filtering it out, in case it is erroneous? Or do we rather tend to automatically believe it?

We present 4 experiments testing whether participants can disbelieve the content of
statements that are explicitly presented as false. In Experiment 1 we asked participants to listen
to statements about two ostensible judicial cases in the form of short crime reports. The
participants were informed that the two reports contained both true (e.g. female speaker) and
false (e.g. male speaker) statements, as indicated by the voice of the speaker. Crucially, the
content of the false statements in the one report was aggravating the crime described while the
content of the false statements in the other report was attenuating the crime described.
Participants had a strong tendency to judge the “aggravated” perpetrator in a more severe
manner compared to the “attenuated” perpetrator. Additionally, in a memory test, participants
misremembered more false statements as true than true statements as false, showing that we
have a pervasive tendency to believe statements’ content.

In Experiment 1, the true statements in the reports outnumbered the false ones, just like
in real life most of the utterances we hear are expected to be truthful (see Grice's, 1975, Maxim
of Quality). One could conjecture, thus, that participants’ tendency to believe the false
statements presented in Experiment 1 was largely due to the fact that participants were in a
context where most of the statements were true. In Experiment 2 we rendered the number of
the true and false statements in the reports equal. Still, Experiment 2 replicated the above-
mentioned results, even in a context where the tendency to believe statement content is not
ecologically valid.

In the last two experiments we tested two factors that might potentially increase
participants’ vigilance, and reduce their pervasive tendency to believe statements’ content:
accountability (Experiment 3) and financial incentives (Experiment 4). Participants who were
informed that they would have to account for their judgments in our experimental setting, still,
tended to be influenced in their judgments by the false statements, as well as to misremember
the false statements as true. Nevertheless, offering participants financial incentives for
accurately judging the perpetrators, eliminated these tendencies.

The present findings go against widespread post-Gricean pragmatic theories (Sperber &
Wilson, 1995) assuming that linguistic communication passes by complex meta-representations
of the speakers’ communicative intentions. We posit a Direct Perception Mechanism (DPM)
entrenched in the statement comprehension process (e.g. Millikan, 2005; Recanati, 2002).
Specifically, we argue that addressees tend to automatically accommodate the contents of
statements they hear and read in a way that resembles visual perception. Such a DPM is
particularly evolutionarily plausible if language is viewed as a mechanism evolved to facilitate



information exchange (Jackendoff & Pinker, 2005; Pinker & Jackendoff, 2005) among
cooperative agents (Kissine & Klein, 2013).

Nevertheless, in those contexts where statements’ content is inaccurate, the DPM is
inadequate. Experiments 3 and 4 suggest that while it is hard to disbelieve statements we hear
and read, there are cases where people can be sufficiently vigilant. However, we argue that the
operation of vigilance is costly and consists in effortful meta-cognitive processes, which is the
reason why the tendency to believe is relatively hard to override. We will present a fully-fledged
cognitive model of statement validation, defining the conditions under which the DPM operates,
and those where people will be vigilant and manage to filter out statements’ content.
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Exploring how speakers mark, and listeners assess, certainty
Amanda Pogue (apogue@ur.rochester.edu) & Michael K. Tanenhaus
Brain and Cognitive Sciences, University of Rochester

Successful communication would seem to require speakers to signal theg dégertainty
about an utterance through lexical choices and prosodic markings (e.g., It's a ddgTHiiNK

it's a dog) and listeners to successfully use these signabapidto variations in how different
speakers signal uncertainty and whether a speaker is likely to overestimaterestimate how
certain she should be. We are beginning address a range of questions about hamtynsert
marked by speakers and inferred by listeners, and how listeners make useinfotination
when calibrating specifically or generally from a speaker. First, wedagkether speakers have
conscious access to features of productions that can mark certaintagipr&econd, we ask
whether listeners have a stable preference for different lexicalwsgadhat mark uncertainty,
and whether degree of uncertaingyindicated by different production cues (Experiment 1).
Third, we introduce a task that asks speakers to produce labels for objgctésehencertain
about, in order to see how uncertainty influences the utterances speakers firoose
communicating their labels to an interlocutor (Experiment 2). Finally, weusksa new project
investigating how uncertainty expressions affect an interlocutorsO choiceaafeaversus a
description in a referential communication task.

We consider the possibility that the speaker might have two motivationsnddking
uncertainty in their productions: first, to appear to be producing accurate information,
second, to signal to the listener that they are a reliable speaker. fWeoeseotivations are
motivated by GriceOs (1975) principles of cooperation, such that if speakets bargeen as
cooperative, they should want to provide only the information they know to be true, og in thi
case, to do so with certainty, only when certain of the truth. Secondly, weleotis possibility
that some speakers have better access to their own production choiceskfnog macertainty
than others. In the current tasks, and in our future research we aim to explomeh&ers mark
uncertainty, whether by lexical choice, prosodic contour, disfluencies, hesit&ionand how
interlocutors use these uncertainty markings. Our goal is to extend beyond the woriemt
the field suggesting that listeners are sensitive to cues to speakdedgevisee: Smith & Clark,
1993; Brennan & Williams, 1995; Swerts & Krahmer, 2005), to show that this ahliitys
listeners to adjust their expectations for an interlocutorsO likely referential knowledge.
Pre-task: We predicted that speakers would modulate their speech when they wetet@aske
mark uncertainty compared to just reading aloud the same sentences. Eiglsipadkérs of
American English were recruited from the University of Rochester commamt, were told
that they would be making recordings for a future study. They were randomly shown individual
phrases about bisdhat used a variety of possible hedges for uncertainty, and were asked to read
each one out loud. Then they were told to imagine that they were kafase they briefly saw
the birds, but that they might be unsure that they had correctly seen the hed beitause it
was displayed too briefly, or because it was partially occluded. They shengn the same
phrases in random order again, and were asked to speak them out loud. We predidted tha
speakers are aware of how to explicitly mark uncertainty that listeneusd vgive lower
certainty ratings when the speaker was told to produce the utterance as if she were unsure.
Experiment 1: Participants on AmazonOs Mechanical Turk were randomly assigned to a read-
text (n=16) or listen (n=160) task. They were told that previous workers were asttesctibe
pictures of birds, but that sometimes the pictures flashed quickly or werdipatisible. Their
taskwasto rate how certain they thought the speaker was on a slider scale d9Q ¢1= not at



all certain, 100=completely certain). Participants either read each 8ft#nget sentences plus 2
control sentences (to ensure that they were paying attention), or heard theesenkach
participant in the listen condition heard all 8 of the target sentesertences were randomly
ordered, and the listener heard one of 16 possible productions (8 speakers x 2 tevids)ty
for that sentence. After completing these ratings, participants werd @skank order the 8
sentences in order of certainfiResults] Regardless of condition we find a stable order of the
rated certainty of the utterances, and their rankings. Rank orderings, and overg eat
provided in Table 1. We also looked at the relative differences betWweeamtings for each of
the speakers between the read, and uncertainty emphasis productions and fowmd7{Babff
the productions listeners on average rated the speakers as more uncertaineyhed tbeen
instructed to mark uncertaintWe alsofound individual differences in the amount of certainty
conveyed. Overall some speakers averaged more uncertainty between the fyelsicifons
(mean differences of 7-10 points on the certainty scale, max: 30-40 peovhexgas others
overall showed less difference, or even sounded more confident when they shouldaad m
uncertainty (mean differences of 0.5-1, or an increase in certainty by 5, max: 3-11).

Phrase Readtext Listen Listen Readtext Listen Experiment 2
Confidence (Read) (Uncertainty) Rank Rank (mean confidenceg
It could be a goose 36.994 37.706 36.283 7.125 7.063 25.163
It might be a robin 39.294 41.094 37.494 6.375 6.375 28.798
| think itOs a falcon 49.918 48.918 50.919 5.68 5.64 46.458
It looks like a hummingbird 57.080 61.362 52.797 5.25 5.381 45.828
10m pretty sure itOs a woodpec|  65.476 68.110 62.842 4.063 4.319 68.577
10m sure that itOs a sparrow 84.220 87.510 80.930 2.68 2.919 80.300
1t0s a blackbird 86.777 88.864 84.689 2.625 2.525 91.765
1tOs definitely a canary 90.935 90.246 91.624 2.18 1.775 93.192

Table 1: Results from Experiment 1 and Experiment 2

Experiment 2 directly manipulated the likely degree of uncertaintiarticipants (n=32) on
Mechanical Turk were asked to label objects, rate their confidence imlabel, and then
seleced one of 8 possible phrases they would use to describe that item to anotber dées
used line drawings from a classic perceptual recognition study (Biederman,ii98vgh parts
of the images werecgluded in a way that either did or did not preserve the underlying
components (geons) of the image. We manipulated exposure duration, 120 or 220 msdpresente
with a random domask (to avoid afterimage completion). Participants saw 17 images, and 3
control images (complete, simple pictures) randomly preseiiRedults] Participants were more
confident in their labels when items were presented for longer duratich84), and when the
deleted information preserved geons €.001). We also found a relationship between the
confidence ratings and the kind of phrase participants used to communicattheyhadw to
another person (see: Table 1). SpeakersO certainty in their own labell iesithilar ordering
of the phrases (7/8), as those determined by the listeners in Experiment 1.

We are now using utterances modeled on the ones we have tested in aratmftddy in
which a nasve participant and the confederate learn rare and common nadogss fand kitchen
utensils together based on Ibarra, Runner & Tanenhaus (2017), who found that judgments of
relative expertise modulated a directors use of a hame versus a aesdaldwing a shared
learning task. The confederate will use expressions that indicatergreddsser uncertainty.
We predict that the confederateOs degree of uncertainty will affect #e)(daectorOs item-
specific and category-based use of names in a subsequent referential communication task.

References: http://amandapogue.github.io/docs/PogueTanenhausXPragReferencds.p




At-issue: Non-Restrictive Relative Clauses
Claudia Poschmann / Goethe-Universitat Frankfurt a.M.

Outline: Recent studies (e.g. Schlenker 2009, Koev 2013, Jasinskajd& have chal-
lenged the view that non-restrictive relative clauses (NRR€) are inherently projective
and non-at-issue (e.g.McCawley 1982, Potts 2005, Simonsa€&t2010). This talk presents
the results of two experiments in German on NRRCs embedded ih-clauses. The re-
sults conbrm a claim of Schlenker (2009) that NRRCs can coritite conjunctively to

the at-issue meaning of their matrix clause giving rise to emsblded readings. This em-
beddability is dependent on position, discourse structurend other pragmatic factors.

Experiments: In a Prst questionnaire, with 62 German native speakers and #@&ms,
we tested the availability of embedded readings depending éme CLAUSE-TYPE oOf the
embedded construction (NRRCs, OandO-conjunctions, V2-pateesis) and the PREDI-
CATE TYPE (event vs. state). Each item consisted of a little contexttery and a target
sentence. The participants had to judge whether the targeestence was appropriate as
part of a summary of the information given by the story. The stdes were constructed
such that both the wide-scope reading and a potential modal kardination reading of
the target sentences were explicitly ruled out. For exampl@ (1) it is unclear, whether
Gerd can be saved even if he reaches Dr. Meier, since we donGwkvhether Dr. Meier
has got the right anti-dot available. Thus, if the participants only got a wide-scope or
modaly subordinated reading (similar to (1-d)), accordingo which Gerd is saved as soon
as he reaches Dr. Meier (because in this case Dr. Meier wilt fure inject him the right
anti-dot), they were expected to reject the target as part oh summary of the context.
Only if the participants interpreted the NRRC as contributing conjunctively to the an-
tecedent of theif -clause (such as the conjunction in (1-b)), were they expett to accept
the target sentence as an appropriate summary of the contestory. (1-a) to (1-c) give
an example for a test item with event-predicate type in the tree clause-type conditions
of the Prst experiment. In a second follow-up experiment Wit22 participants and 12
items, we directly compared the interpretation of sentenemternal NRRCs (1-a) and the
corresponding matrix clauses in sentence-bnal position{d})), again each with event and
state predicate.

Q) Story:
Gerd wurde von einer Schlange gebissen und hat nur wenig Chan zu dberleben.
Denn das Gift wirkt schnell tedlich. Wenn dberhaupt, kann enur noch Dr. Meier
erreichen, der ganz in der Nahe wohnt. Ob dieser jedoch tldes au8erst seltene
Gegengift verfugt, ist mehr als ungewiss. Nur falls Dr. Maiéhm noch rechtzeitig
das richtige Gegengift verabreicht, kann er gerettet werden(Gerd got bitten by
a snake. There is only little chance that he will survive. The dot is quite deadly.
His only chance is to reach Dr. Meier in time, who lives close by. But its quite
unlikely that Dr. Meier has got the anti dot, Gerd needs. Only if Dr Meier gives
him the anti dot in time, can Gerd be saved.)
Target-Sentence:

a. Wenn Gerd rechtzeitig Dr. Meier erreicht, der ihm das passde Gegengift
verabreicht, kann er gerettet werden.(If Gerd reaches Dr. Meier in time,
who gives him the right anti-dot, can he be saved)

b. Wenn Gerd rechtzeitig Dr. Meier erreicht und der ihm das pesende Gegengift
verabreicht, kann er gerettet werden(If Gerd reaches Dr. Meier in time and
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he gives him the right anti-dot, can he be saved)

c. Wenn Gerd rechtzeitig Dr. Meier erreicht (der verabreidhhm das passende
Gegengift), kann er gerettet werden(If Gerd reaches Dr. Meier in time (he
gives him the right anti-dot), can he be saved)

d. Wenn Gerd rechtzeitig Dr. Meier erreicht, kann er gerettewerden. Er gibt
ihm das passende Gegengif(lf Gerd reaches Dr. Meier in time, can he be
saved. He will give him the right anti-dot.)

Results: The results of both experiments indicate that NRRCs with evenpredicate
can indeed be interpreted as truly embedded. In the Pbrst exraent, we found a highly
signibcant éfect of CLAUSE TYPE (p <0.001) as well as a signibcantfect of PREDICATE
TYPE (p <0.001). NRRCs with event predicates got overall acceptance est about 49
percent, lower than the corresponding and-conjunctions @), but signibcantly higher
than the corresponding matrix-clause-parenthesis (0.21NRRCs with state predicate,
by contrast, rated nearly as low (0.25) as the correspondingatrix-clause parenthesis.
A highly signibcant contrast (p <0.001) between NRRCs with event predicate and the
corresponding matrix clause parenthesis indicates that ¢hobserved embeddability is
not only a discourse #ect or a last resort repair strategy butthe result of a structural
embedding of the NRRCs. The results of the follow-up experimeconbrmed these #ects.
The NRRC with event predicates rated signibcantly (p<0.001) higher (0.51) than those
with state predicates (0.29) and signibcantly higher thanhe postponed matrix clauses
(0.09), on which a variation of the predicate type had noféect.

Analysis: The Pndings challenge the assumption that NRRCs are inher&nprojective
and non-at-issue. We will brieRy sketch an analysis accongj to which NRRCs are always
attached low to their head-DP by a tentative relation that islocally abstracted from. If
the NRRC is in situ, this relation is projected to the matrix-level, where it is instantiated
by a suitable discourse relation. If the NRRC is extraposed, ¢hNRRC is moved from its
DP-modifying position, where it leaves a trace, to the righedge of a clause, where the
trace is bound and at the same time the missing connective rstantiated by conjunction.
In the in situ case, the NRRC is interpreted as an independent speh act and various
factors such as the position of the NRRC (Koev 2013) and disase structure (Jasinskaja
2016) will decide whether this speech act is currently at-ige or not. In the latter case
the NRRC is interpreted as contributing locally to the at-issie-content of the matrix
clause. We will discuss two options why the predicate-typd an NRRC might affect the
availability of embedded readings: (i) An NRRC can be interpted semantically with
low scope only if its proposition is anaphorically dependeon the proposition expressed
by the matrix clause. Coordinating discourse relations makanaphoric use of an event
described in a preceding proposition. (ii) Event predicageallow the NRRC to stand in a
coordinating discourse relation (Asher/Lascarides 2003d tthe proposition expressed by
the matrix clause and are thus more easily conjoinable to theatrix proposition than
NRRCs with subordinating discourse relations. We are evaluag a third experiment,
designed to disambiguate between the two options.The remulill be presented, too.

References: Asher, N. & Lascarides, A. (2003). Logics of Conversation. Cambridge University Press./
Jasinskaja, K. (2016). Salience and (not-)at-issue status of subordinate clauses. In: Proceedings of
SuB 2016, 111-112./ McCawley, J.D.(1982). Parentheticals and discontinuous constituent structure. In:
Linguistic Inquiry, 13(1): 91-106. / Koev, T. K. (2013). Apposition and the Structure of Discourse.
PhD thesis, Rutgers./ Potts, C. (2005). The logic of conventional implicatures. Oxford University
Press./ Schlenker, P. (2009). Supplements without bidimensionalism. In: Proceedings of the Amsterdam
Colloquium. / Simons, M. et al. (2010). What projects and why. In: Proceedings of SALT, 20, 309-321.
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Scalar implicatures in non-cooperative contexts

Nausicaa Pouscoulous (UCL) Giulio Dulcinati (UCL)
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Investigating shared representations in implying and inferring
Alice Rees & Lewis Bott, Cardiff University

Utterances communicate much more than the literal meaning of the words. Consider the
following exchange: A: “I hear Helen’s husband is rich and intelligent.” B: “Well, he’s rich.”
Speaker B says that Helen’s husband is rich, but implies that he is not intelligent. The
linguistic and psychological mechanisms underpinning implicatures like these have been
intensely studied since Grice (1975) (e.g. Bott & Chemla, 2016; Breheny, Ferguson, &
Katsos, 2013; Chierchia, 2004; Noveck, 2001). However, this research has focused
predominantly on the listener, and not the speaker. Here we present two experiments that
investigate implicature production and test whether the psychological procedures involved in
implying overlap with those involved in inferring.

Inferring and implying are different processes. Inferring is carried out by the listener and
involves going from speech to meaning, whereas implying is carried out by the speaker and
involves going from meaning to speech. This can also be seen by noting that the standard
Gricean account of how implicatures are derived (by the listener) must be substantially
adapted to before it makes sense from the perspective of the speaker (e.g. how can the
speaker generate alternatives to their own utterances?). However, while there must
necessarily be some differences between implying and inferring, there may be overlap. Some
procedures may be used in both directions even if the system as a whole is different.

If implicature processes overlap, a listener who infers might subsequently be likely to
imply. In other words priming of implicatures might exist between interlocutors (as with
other linguistic structures, e.g. Pickering & Ferreira, 2008). To test this we adapted a
dialogue-based communication game (see Branigan et al, 2000) for implicatures.

Overview.

A participant and a confederate took turns describing and
identifying a referent card from a set of four, each of which included AB DE
one or two images. The structure of the images is shown in Figure 1.
Experimental trials referred to either the A or AB card. Crucially,
one item was duplicated across these cards (a pencil in Figure 2).
Thus, if the speaker used an unmodified expression to describe the A c A
card, “The card with the pencil,” they relied on the listener to derive
an inference to disambiguate the referent (since the speaker did not Figure 1. Image structure
say pencil and book, they must mean only the pencil). Alternatively,
they could use an explicit modifier, “The card with just the pencil”. Y
The dependent measuravas whether the participant (as speaker) \ a4
chose an unmodified form (an implicit construction) or a modified
form (an explicit construction).

We implemented a priming manipulation using the confederate. A /’
There were two forms of priming: global and local. Global priming ”
was between subjects. For one group, the confederate used
predominantly implicit constructions, and for the other, she used
predominantly explicit constructions. Local priming was within participants. Here, the
confederate used an implicature on some trials but not others,
and the DV was the rate of implicatures on subsequent trials.
If there are overlapping inference and implication processes,
the rate of implicatures used by the participant should depend
on that used by the confederate, both globally and locally.
Experiment 1. N =35 Implicit Explicit
Global priming. Participants adopted the conversational Group

style of their partner (Figure 3). When their partner was using F igur; 3. Proportion of implicit responses
in each group

Figure 2. Example trial

—
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o O O O
(=T SR S - -]




implicatures, participants were more likely to also use implicatures (F(1,31)=125.11, p
<.001).
Local priming. We also manipulated trial-by-trial use of implicatures by the confederate.
Participants were more likely to use an implicature immediately after the confederate had
used one than when she did not, F(1,31)=8.08, p=.008. These findings support the hypothesis
that there are overlapping processes between implying and inferring.
Experiment 2. N=35. Experiment 1 used a confederate as the interlocutor. However, we have
no way of knowing whether participants believed our deception. Our results could therefore
be a consequence of participants believing that the conversational partner was an
experimenter. In Experiment 2 we tested this by manipulating whether the partner was
presented as an experimenter or another participant. The basic design was exactly the same.
The only difference was that one group of participants were told that their partner was an
experimenter and the other group was not.
Partner role. We found no significant differences between when the partner was presented
as an experimenter or as a confederate (F (1, 36) = 1.13, p = 30).
Global priming. We replicated the findings from Experiment 1. Participants in the implicit
condition produced more implicit utterances than those in the explicit condition (F (1, 36) =
45.72, p <.001, 95% CI = 1.97 — 3.65). The global priming effect was significant in the
experimenter (F (1, 16) = 19.25, p <.001, 95% CI = 1.53 — 4.39) and the confederate
condition (F (1, 16) = 30.06, p <.001, 95% CI = 1.65 — 3.68).
Local priming. As in Experiment 1, the local priming effect was significant, F (1, 32) = 6.64,
p =.015). However, the results were only marginal when considering experimenter and
confederate condition separately (F (1, 6) =4.18, p =.058; F (1, 16) = 3.01, p =.100).
Overall, we replicated the global and local priming effects from Experiment 1 and we
found no evidence that the findings were dependent on whether the participants believed that
the partner was a confederate.
Conclusion. We found that participants can be primed to produce implicatures in dialogue.
This suggests that there are overlapping processes in implying and inferring. When a listener
infers, they activate implicature processes, which in turn makes it more likely that those
processes will be used in subsequent production.

Previous research has suggested that implications are produced as a consequence of socio-
pragmatic factors such as politeness and efficiency (Holtgraves & Yang, 1990; 1992;
Levinson, 2000). These factors cannot explain our results because in Experiment 1, we did
not manipulate any social factors and participants systematically varied their choice of
construction across conditions, and in Experiment 2 we manipulated the social status of the
conversational partner but found no difference in rates of implicature production. Our
findings therefore suggest sociopragmatic factors are only one source among many that
influence the decision about whether a speaker is implicit or explicit.

More generally our study takes some initial steps into understanding implicature production.
The nature of these processes and the extent to which comprehension and production overlap
in pragmatics are interesting topics for the future.
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The acceptability, processing and neural signature of nominal gradability
Galit W. Sassoon?, Natalia Meir?, Julie Fadlon®, David Anaki® and Petra Schumacher®
Bar Ilan University?, University of California San Diego®, Cologne University®

Introduction: There is a dearth of studies investigating semantic Event-Related Potentials (ERP)
effects in adjectives. To meet this gap, our study compares nouns to adjectives. It combines formal
semantic theorizing with psycho- and neurolinguistic experimentation to test the hypothesis that
acceptability and processing of nominal predicates in comparison constructions (“more P”) is
predicted by the ease of shift toward an interpretation based on dimension counting.

Categorization research reveals prevalence of dimension counting in classification under
adjectives like conservative/liberal or optimistic/pessimistic, which can relate to politics, religion,
sex, family, dress code, music, theoretical views, or some or all of those together (cf. Bartch 1986).
According to Sassoon (2017), classification under such multidimensional adjectives is based on a
counting scale reflecting the number of dimensions whose norms each entity exceeds. With a
maximal/relative standard of membership, X is optimistic is true iff x is within the normal range of
all/many optimism dimensions, and x is more optimistic than {y, pessimistic} is true iff x is
optimistic in more respects than the number of respects in which {y is optimistic, X 1s pessimistic}.

As for nouns, dimension counting, although not as common as in multidimensional adjectives,
is possible, especially in social nouns — labels of human traits or human-made objects (e.g.,
linguist, scarf). It is rare in natural-kind nouns (e.g., duck, oak; Hampton et al. 2009). Classification
under natural-kind nouns is based on a causal model of the world (e.g., Gelman 2003). The absence
of one dimension can cast doubt on the presence of the underlying cause and thus nullify all the
other dimensional contributions. Thus, a donkey with some zebra property is classified neither as
a zebra nor as a donkey. This can be modeled using multiplicative averaging, where x is a donkey
is true iff x’s averaged degree of similarity to the prototype in the dimensions of donkey, the
weighted product of its dimensional degrees, fi(x)V! x ... x fa(x)"n, is above a norm. Any low
degree (e.g., 0 or ¥2) reduces the product significantly (e.g., Medin & Schaffer 1978; Estes 2004).

By contrast, in social nouns the causal connections between dimensions (e.g., intended vs.
actual function) are much looser. Each dimension has a constant additive effect on classification;
e.g., typically, a linguist works in linguistics departments, investigates languages, and reads
Chomsky’s work, but a person violating some of these features may still count as a linguist. Thus,
X is a linguist is typically modeled as true iff x’s weighted sum of degrees in the dimensions,
wif1(x) + ... + wyfa(x), is above norm. One 0 degree hardly affects the sum (Rosch & Mervis 1975;
Tversky 1977; Hampton et al. 2009). Significantly, upon a shift to equally important dimensions
and binary dimensional scales consisting of 1 and 0, additive (but not multiplicative) dimension-
integration reduces to dimension-counting: classification in social nouns may depend on
whether entities were within the norm in sufficiently many dimensions (Wattenmaker 1995).

The dimension-counting hypothesis contrasts with the view that grammar and conceptual
structure (dimension-integration) are dissociated, where mainly the mere lexical category or
semantic-type of adjectives rather than nouns matters (e.g., *birder; #more bird than that one;
Kennedy 1999; Baker 2003; Neeleman et al. 2004), especially views that deny the role of
dimension counting in gradability. Intuitively, rather than counting dimensions of multidimension-
al adjectives, speakers weigh the dimensions by importance and sum up the entities’ weighted
degrees in those dimensions thus creating one complex dimension (Bylinina 2013; Kennedy 2013;
Lassiter 2015, a.0.), i.e. adjectives resemble nouns conceptually differing mainly in syntax/type.
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Predictions: The dimension-counting hypothesis predicts that in comparatives (A) a higher
acceptability of multidimensional adjectives stems from their readily available dimension-
counting scales, (B) additive nouns whose interpretation may shift to dimension-counting would
be judged more acceptable than multiplicative nouns, but the shift will exert processing time.
Moreover, since conceptual violations typically engender an N400O ERP effect, while syntactic
violations (among others) evoke a P600 effect (Bornkessel & Schlesewsky 2006; Friederici 2004),
we expect the behavioral effect predicted in (A) to engender a P600 effect for comparatives with
nouns vs. adjectives, and the effect in (B) to engender a more pronounced N400 effect for
comparatives with multiplicative-natural-kind nouns relative to additive-social nouns.

Stimuli: Eight conditions (0-7) with 40 sentences each and 80 fillers were prepared. Subjects and
predicates were balanced for length, frequency, morphological complexity and specificity.

Comparison Baseline
_ | = |(0) Leumat| ha-toref| ha-hu| ha-toref| ha-ze| yoter amic; | (4) Ha-toref| ha-ze| amic;
§ | Z |Compared to that predator, this predator is more brave. ‘This predator is brave’.
3 = |(1) Leumat| ha-hoker| ha-hul, ha-hoker| ha-ze| yoter| macliax; | (5) Ha-hoker| ha-ze| macliax;
i 'g ‘Compared to that researcher, this researcher is more | ‘This researcher is successful’.
» |successful’.
= |(2) Leumat| ha-toref| ha-hu|, ha-toref| ha-ze| hu| yoter arie; | (6) Ha-toref| ha-ze| hu| arie;
T:‘ Z. |‘Compared to that predator, this predator is more a lion’. ‘This predator is a lion’.
‘g = |(3) Leumat| ha-hoker| ha-hu|, ha-hoker| ha-ze| hu| yoter | (7) Ha-hoker| ha-ze| hu| biolog;
;2 'g biolog’; Compared to that researcher, this researcher is more | ‘This researcher is a biologist’.
v |a biologist.

Participants were 29 healthy right-handed native Hebrew speakers (age range 18- 33).
Procedure: The stimuli were presented in a word by word reading paradigm followed by a
naturalness judgment task (1-5-point scale). ERPs (mean amplitude and peak amplitude) were
analyzed using 5-way ANOVA with Location (anterior/posterior), Laterality (left/central/right),
Structure (baseline/comparison), Predicate (nominal/adjectival) and domain of subject (natural-
multiplicative/social-additive) in time windows 325-500ms (N400) and 600-800ms (P600).
Results and discussion: Predictions A-B were born out by both the behavioral and ERP data.
First, naturalness ratings for adjectives were high in both comparative and basic forms, while
nouns were rated less acceptable in comparatives. In comparatives only, additive-social nouns
manifested higher acceptability over multiplicative-natural-kind nouns. Second, the RTs indicated
the predicted processing cost for social relative to natural nouns in comparatives, providing
evidence for a conceptual dimension counting approach. Speakers easily tap the acceptability of
multidimensional adjectives (0-1) and unacceptability of multiplicative natural nouns (2) in
comparatives, but spend time on reanalysis to render additive social nouns (3) more acceptable,
consistently with the predicted semantic shift to ‘adjectival’ dimension-counting scales. Third, the
ERP analysis of the P600 window manifested a higher cost for nouns (2-3) than adjectives (0-1)
in comparatives, but not in baseline, this is consistent with both a conceptual and syntactic/type
view. The N400 window revealed a central posterior cost for processing of multiplicative-natural-
kind nouns as opposed to additive-social ones in comparatives, but not in baseline. Such findings
are consistent with a conceptual incongruency. Thus, our ERP data further help unravel the nature
of violation in “x is more a duck”. The evidence is most consistent with a conceptual dimension-
counting view (alternatives will be discussed in detail).

Selected references: Baker, M.C. (2003). Lexical Categories. CUP; Bartsch, R. (1986). Context-dependent
interpretations. GRASS 7, Bornkessel, L. et al. (2006). Psych Review 113(4), 787-821; Bylinina, L. (2013). PhD diss.,
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Utrecht; Estes, Z. (2004). Psychonomic Bulletin & Review 11, 1041-7; Friederici, A. D. (2004). Current Neurology and
Neuroscience Reports 4(6), 466-70; Gelman, S. A. (2003). The essential child. OUP; Hampton, A. J. et al. (2009).
Memory & cognition 37(8), 1150-63; Kennedy, C. (2013). Inquiry 56(2-3), 258-77; Lassiter, D. (2015). Handbook of
contemp. semantic theory, 143-67; Sassoon, W. G. (2017). Language 93(1); Wattenmaker, W. D. (1995). Cog Psy 28.
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Whatand means: a study on the intersective vs. non-intersective construanaf VP-

Viola Schmitt, University of Vienna & Daniele Panizza, University of Goettingen

English sentences with VP-conjunctions such as “the six people are eatinge and readinga” have two
construals: an intersective construal (IC), where it is true iff each of the six boys is both eating and
reading and a non-intersective construal (NIC), where it is true iff some of the people are eating,
some are reading and each of them is either reading or eating. The linguistic literature disagrees w.r.t.
what the core semantics of and is: some accounts claim that it is IC ([1], [7]) whereas other accounts
claim it is NIC ([3],[2]). Furthermore, it has been claimed that the IC is the basic interpretation of VP-
conjunction [1], that NIC are only found if the predicates are disjoint [8] (as in “the boys are sittinge and
standingq”) or more frequently interpreted as disjoint [5] and that NIC are more easily accessible with in
contexts where “P and Q" is followed by “but not R” [6]. If so, this represents a problem for NIC
analyses. Our experiment was designed to investigate the availability of IC and NIC in adults and 6- to
10-year-old children in scenarios where P and Q are disjoint or conjoint, whether there is a preference
for IC or NIC scenarios and whether a continuation “and not R” affects the interpretation. We employed
the Semantic Choice Task [4], where two scenarios including six characters performing an action are
presented simultaneously on the screen and participants must choose one or reject both, while listening
to a sentence. (1) exemplifies an item with non-disjoint predicates, (2) one with disjoint predicates. The
material in brackets was included in half of the conditions.

(1) The six people are eatinge and readingq (but none of them is [drinking wine]r)

(2) The six children are sittinge and standingq (but none of them is [lying down]r)

Conditions involving a true scenario (T-NIC/T-IC) vs. a false scenario (F) allow us to test for the access
to one construal; Conditions involving two true scenarios allow us to test for preferred construals.
Condition Zlests the availability of IC with non-disjoint predicates (i.e. (1)): It contrasts a T-IC-scenario
with an F-scenario (fig.1). Participants consistently selected the T-IC-scenario over the F-scenario and
the Rejection option (R) in the items including the continuation and those excluding it (fig.1). Condition
2 tests the availability of NIC with disjoint predicates (i.e.(2)) by contrasting a T-NIC-scenario with an F-
scenario (fig.2). Both groups consistently chose the T-NIC-scenario in the items with and without the
continuation (fig.2). Condition 3ests the accessibility of NIC with non-disjoint predicates (i.e. (1)) and
the preference for either scenarios where P and Q overlap in some individuals or scenarios where they
don't (fig.3). For items including the continuation, the non-overlapping scenarios are T-NIC-scenarios,
the overlapping ones F-scenarios (continuation: none of them is R). Here, both children and adults
selected the T-NIC-scenario (fig.3), the difference between the two groups was not significant (p=.41).
Both groups selected the rejection option more often than in Conditions 1 (p=.02) and 2 (p=.026), but
the acceptance rate was much higher than what is reported by [5] for analogous cases. For items
without the continuation, both scenarios are T-NIC-scenarios. Here both adults and children preferred
the non-overlapping scenario (fig.3); the difference between the groups was again not significant
(p=.17). Condition 4ests the preference between the T-IC-scenario from Condition 1 with the non-
overlapping T-NIC-scenario from Condition 3 (fig.4). In the items with the continuation adults displayed
a strong preference for the T-IC scenario, but children only showed a mild preference for it (fig.4). In the
items without the continuation, the preference for the TIC was more attenuated in both groups (fig.4).
The difference between the groups preference was significant (p<.01) but the presence of the
continuation did not have any effect (p=.35). Conclusion The experiment shows that NIC of VP-
conjunction are not exceptional/tied to particular semantic configurations: children and adults generally
access NIC of VP-conjunctions in configurations where P, Q are disjoint and where they not disjoint.
The semantic configuration plays only a marginal role: with non-disjoint predicates both adults and
children have more rejections (27% and 18%) but still accept the NIC in the great majority of cases.
The continuation plays no significant role, either. Yet the experiment also reveals two interesting facts
about preference: adults strongly prefer T-IC- over T-NIC-scenarios, whereas children have a much
smaller preference, suggesting again that the NIC is clearly available for children.
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Someapproximations: an experimental investigation
Stephanie Solt (ZAS), Jon Stevens (OSU) and Brandon Waldon (ZAS)

The problem. The sentence in (1) illustrates a curious ussoafiein which it combines with a
numerical expression (thedine+ numeralO construction,SNX for short):

(1) Some 20 cars were involved in the accident.

Authors including Sauerland & Stateva (2007) and Anderson (2014) sdigeon this use to
approximators such aboutandapproximatelyi.e. some 20 about 20, an idea that may be
formalized via the mechanism of scale granularity (per (2)) or pragmatic halos (per (3)):

(2) "some twentf#® = coursest(gratilwenty (Sauerland & Stateva 2007)
(3)  "some twent§y” =f ("twenty#! haloc ("twenty) (Anderson 2014)

However, such analyses fail to capture distributional restrictions thiagdish somefrom
approximators such about

1) Sum-based interpretation: In contrast to true approximators, SNs argedswioccurring
with numerical expressions that can be interpreted as the sum or aggrefaome type of
entity or unit of measure (e.g. pluralities, temporal/spatial extents, but not clock times):

(4)  a. The meeting lasted some 3 hours. / We drove some 30 miles. / *1tOs some 3 oOclock.
b. 1tOs about/roughly/approximately 3 oOclock.

In support of this, a corpus analysis (COCA; Davies 2008-) found no examples of non-sum-

based measures in SNs; for approximators these accounted for 3-5% of non-cardinality tokens.
i) Lack of degree interpretation: SNs differ further from approximators imghefelicitous

in mathematical statements and as answemswomanyuestions (with no overt pronoun).

(5) Seven times fourteen is about 100 / approximately 100 / roughly 100 / ??some 100.
(6) Q: How many students passed the test? A: 50/ about 50 / ?some 50 / some 50 of them.

From this we conclude that SNs do not have denotations in the degree domamn (@0f®)),
but rather interpretations that are more closely integrated with that of the following NP.

An even more central issue is that while some speakers attribut@p@oximative
interpretation to SNs, others do not. This is reinforced by corpus exampleximSiMsare used
to convey a precise known value; (7b), for example, could not be paraphrased as Ostre bore hi
about 6 childrenO. This is unexpected on an analysis thasteess an approximator.

(7) a. Of some 206 students who responded to the survey, 52% were female.
b. She bore him some 6 children, 3 of themsboy

Objectives.In order to develop a revised analysis of SNs that captures the patt@jremoh
(i), it is necessary to understand the source of the variation in the predehe approximating
effect We consider two hypotheses: H1: Speaker Variation: some speakers tirs@npeas an
approximator, while others assign it a different meaning. H2: Derived Approgmd he
approximative effect in examples such as (1) is not contributedtogitself, but rather derives
from a possibility already available (if latent) for bare numerals. Krifka (2007)rebsehat
round numbers allow approximate interpretations, while non-round numerals are interpreted
precisely. If this is the source of the approximate interpretati@Ngf we predictsome-round
number to be interpreted approximately, foine-non-round to be interpreted precisely.
Experiment. To test the above hypotheses, native English speakers (n=75) were recruited via
Amazon MTurk for an online interpretation study, in which tsawsentences such as (8) and
were asked to indicate their interpretation of the numerical expression by providing a range:




(8) The company added {about/sorhé450/47} new jobs in the first half of the year.
How many jobs did the company add in the first half of the year? Between and

A 3x2 design was employed, including 3 modifier conditiswsr(e about bare) in 2 numerical
conditions (round, non-round). Items were distributed across 5 lists: each respondgritesaw
with a round number in all 3 modifier conditions, and a second item with a non-roue mumm
all 3 modifier conditions. There were an additional 20 fillers, for a total afe®és/participant.
Presentation order was randomized for each participant. Data from 3 parsiciqgaatexcluded
due to incomplete/inaccurate responses on filler items. The remaispmnees were coded as
EXACT (upper and lower values differ by at most 1 from stimulus valugprrROXIMATE (upper
and/or lower values differ by >1 from stimulus value).
Fig. 1 As seen in Fig. 1, bare numerals eédit
mostly EXACT responses anabouttn primarily
APPROXIMATE responses. Some constructions

50 patterred distinctly from both, in the round
70% . .. .

,‘,,'(. condition eliciing mainly APPROXIMATE
0% | exacr | responses, but in the non-round condition

% of Responses

exhibiting mixed behavior. A generalized
logistic regression model found a significant
difference betweesomeand both bare (z=7.8,
p<0.001) andabout(z=! 4.2, p<0.001). At the
some about bare some about bare respondent level, the most common pattern
Round Nonround (22/72) was to givePPROXIMATE responses to
OaboutO and OsomeO trials in both round and non-round conditi@asrardponses to Obared
trials in both conditions. But the second most common (16/72) was tb abeait and
someround asAPPROXIMATE but bare andomenon-round agXAcT. In total, roughly a third
of participantdistinguishedsomefrom aboutby giving somean EXACT interpretationn at least
one condition wheraboutreceived amPPROXIMATE interpretation.

Conclusions and preliminary analysis.The experimental results provide support for both of
the above hypotheses. Some respondents do not differesdratfrom the true approximator
about But others do (Speaker Variation), giving responses consistent with an aoalygigch
the approximative effect derives from a possibility inherent in the intetpretof bare round
numbers themselves (Derived Approximation). We proposgogpart analysis: i) for some
speakers, SNs are truth-conditionally equivalent to bare numerals, differingnotiigt they
introduce a plural discourse referent formed via aggregation of atomic enfitiegsmbination
with round numbers they inherit the potentially approximate interpretation ofttee &n effect
facilitated by the pragmatic principle of associating marked forms with marked meghriogs
1984); ii) for other speakers, this approximative meaning has been conventionalzédeint
semantics osomeitself. In support of this, diachronic corpus data show that in earlier stages of
English, SNs frequently (half of tokens) occurred with other markers of approximation (e.g.
some 15 or 2@ner), which we hypothesize to have encouraged semantic reanalysis.

" APPROX
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Scalar implicatures in the context of full and partial information. Evidence from ERPs.

Maria Spychalska*, Ludmila Reimer**, Petra schumacher*, Markus Werning**
(*University of Cologne; ** Ruhr-University of Bochum; m.spychalska@gmail.com)

It is considered underinformative to say Some cards contain cats if all cards contain cats, even
though semantically it is true. This phenomenon is described in Gricean pragmatics [4, 5] in terms
of scalar implicature: if the speaker uses a semantically weak quantiPer some, the listener may
infer that the she is not in a position to use the stronger alternative all. Assuming that the speaker
is informed (competence assumption), the listener may infer that the stronger alternative is be-
lieved by the speaker to be false. From the psycholinguistic perspective the main question has
been whether this implicature is processed incrementally B as a fast, automatic inference upon
encountering the quantiber some, or whether it is only inferred at the later stage during sentence
processing [1, 7, 6, 8]. Most experiments investigating this issue have involved paradigms where
full information relevant for the sentence evaluation is available to all parties involved. In such con-
texts, underinformative sentences tend to trigger divergent truth-value judgments. Using ERPs, [9]
showed that this intuitive truth-value evaluation determines the way the implicature is processed:
underinformative sentences were associated with larger N40O ERPs relative to informative sen-
tences only for subjects who evaluated them as false (pragmatic responders), whereas no such
effect was observed for those participants who evaluated underinformative sentences as true.

Up to date, there is relatively little evidence regarding the role of the speakerOs competence
assumption for the implicature processing (related work [2, 3]). In our ERP experiment we inves-
tigated the processing of the scalar implicature in the context of partial information, i.e. when the
assumption of the speakerOs competence is violated. The experiment uses a paradigm where par-
ticipants evaluate appropriateness of the speakerOs utterances about a card game situation. The
target scenarios consist of (i) the speakerOs avatar; (ii) four open cards placed on the table; and
(i) two cards face down (whose content cannot be seen) placed on the side of the speaker (Tab 1,
Fig 2). The subject is informed that the speaker doesnOt know what is on the face-down cards. The
speakerOs utterances are presented auditorily and either refer all cards including the face-down
cards (Some cards in the game contain As), or to the cards on the table only (Some cards on
the table contain As). By manipulating whether the critical noun A refers to (i) the object category
contained by every visible card; (ii) the object category contained by a subset of visible cards;
(iii) another object category not presented at the screen, we compare cases where the sentenceOs
truth-value and pragmatic felicity is either known or unknown to the speaker.

The results indicate an N400 effect for false relative to informative and underinformative sen-
tences, both for the table and game context. Unlike in [9], in the context of full information, no
effect is found for the implicature violation (Table-Underinformative vs. -True) for pragmatic re-
sponders, i.e. those who reject Table-Underinformative sentences as not appropriate utterances.
We argue that the context of our experiment does not endorse the scalar implicature due to the
presence of additional partial information scenarios. Among the available alternatives, some can
be considered the most optimal quantiber to express uncertainty, which endorses its logical some
and possibly all) interpretation. Consequently, even for the pragmatic responders (31%) the impli-
cature is not incrementally processed. For the partial information context, we observe that sen-
tences that are known to be informative (Game-True) form a signibcant negativity relative to po-
tentially underinformative sentences (Game-Underinformative) (p < .014), as well as relative to
Table-Underinformative sentences (p < .004). This effect supports the hypothesis that some is
interpreted as means of expressing uncertainty: it indicates that some cards in the game is more
optimally used to describe the quantity of those objects that occur in all visible cards (and thus may
also be present on the face-down cards), whereas for objects that occur only in a subset of visible
cards, more appropriate quantifying expressions are available (e.g. some cards on the table).
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Some cards (in the game/on the table) contain...

place Noun

cats balls dogs Figure 1: Schematic illustration of a target visual scenario:

Game-Underinformative Game-Informative Game-False . . .
in the game Unknown infelicitous Known felicitous Unknown false In.the ?Xperlment Sente_nces are p_resented as_audltory St_lm'
Yes/No Yes No uli during the presentation of the visual scenario. Note: Filler
Table-Underinformative Table-informative Table-False trials are used to balance the materials (i) with a different

on the table Known infelicitous Known felicitous Known false . . " .

Yes/No Yes No number of object categories presented, (ii) with other quan-

tipers (@ll, no, more than three/two, fewer than four/three,

Table 1: For each critical word the table provides: the conditionOs
label (Prst line), semantic/pragmatic value of the sentence in that
condition (second line), expected resp. possible response (third
line). Note: A OnoO response ifflable-Underinformative condition
indicates a pragmatic interpretation. Participants were highly con-
sistent in their choice of the logical (ca. 70%) or pragmatic (ca.
30%) interpretation. A OnoO response iGame-Underinformative
condition is considered a strong pragmatic interpretation and was

three/four), (iii) with additional cards outside the table be-
ing face-up (both the speaker and the listener can see what
these cards present), or with no additional cards outside the
table dealt (in this way we highlight the relevance of the face-
down cards in the target trials). Filler trails allowed also to
control that the subject understood the task and was able to
make a distinction between table and game sentences.

chosen by only one participant in the whole tested group.

4 e Game sentences
- partial information confext -
UF UF - unknown false Figure 2: Grand averages (N=23) for the Game-sentences (par-
* 5 KF-knomnfeiclovs tial information). Cluster-based permutation statistics: SigniPcant
0 negativity for unknown false (Game-False) relative to known felici-
L d tous (Game-Informative) as well as unknown infelicitous (Game-
. Underinformative) conditions (effects with p < .0001). Signibcant
2 negativity for the known felicitous relative to the unknown felicitous
400 condition (p < 0.014).
CPz Table sentences
4 — Full information confext —
False
2 Figure 3: Grand averages (N=23) for the Table-sentences (full
0 _ information context) at the critical sentence-pnal noun. Cluster-
[ Underinf ba;ed permutation statistics: Slgnlbc_ant neggthlty for thefalse rel-
True ative to true (p < .0001) and underinformative (p < .0001) con-
Z ditions. No signibcant differences betweentrue and underinforma-
tive conditions; no effect due to divergent evaluation of underinfor-
400 mative sentences.
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On the compositional interpretation of scalar quantifiers: The role of the residue set
Recent visual world studies examined whether comprehenders interpret some as some and not
all in the same timecourse as they compute the semantic interpretation of all. [1] reported that
referential disambiguation based on pragmatic some was delayed compared to all, whereas
[2-3] found no evidence for such delay. [4] manipulated target set sizes and found stronger
target bias after hearing all than some only when the set size was big. So far, the timecourse
question remains unsolved and how set size interact with scalar processing is unclear. Here
we demonstrate that people have prior expectations about the target set size in a display given
the quantifier use and these expectations influence target bias formation. Unlike previous
studies, we also examine the time course question by comparing looks to the ‘residue set’
after hearing quantifiers and numerical determiners. Looks to the residue set reflect
incremental integration of compositional interpretation of quantifiers and are not affected by
other expectations. We find the timecourse of gaze bias based on pragmatic some is not
different to that for all.

Exp.1 Given [4], our hypothesis is that people have prior expectations that an agent with a
total set of something will possess a relatively large set of objects. We asked participants to
indicate on a slider scale which image fits better with a statement containing a quantifier,
(fig.1). The statement could equally be true of both. Participants (N=39) judged 2 critical
items and 4 fillers, of which two were clearly unambiguous and two ambiguous (e.g. the girl
has red and green apples). Results: for both quantifiers, participants prefer the agent with the
larger set as the referent (both ps<.001). And the preference for all to be used with a big set
was stronger than that for some (p =.024). The big set preference in all is consistent with our
hypothesis. The result for some could reflect a preference for using some with a set
containing three over two. Note that in [1] all targets have three items, some targets have two.
Exp.2 We re-examine the timecourse question and test how prior expectations influence
scalar processing. Participants viewed a visual display (fig.2) while listening to an instruction
of the form “Click on the [girl/boy] that has [Det] of [name’s] [noun]”, [Det] is one of some,
all, two, three (fully counterbalanced). The residues of partitioned sets were in the centre.
Prediction 1. Less looks to the residue set for numbers than all because anticipating a
referent in number conditions does not require checking the residue set. Prediction 2. Only if
some is interpreted as ‘some and not all’ should there be also less looks to the residue set in
numbers than some. Prediction 3. Given exp.1’s results, in all and some condition, looks to
the target should increase faster when the target set size was big compared to when it is small.
Prediction 4. Anticipatory looks to the target should increase faster in all than in some when
the target set size was big. Results. Residue set results show rapid integration of pragmatic
some. As shown in fig.3, during disambiguation regions, looks to the residue set decrease
faster in numbers than both all and some ([Det]: ps<.001; [name’s]: ps<.001). Critically,
growth curve analysis reveals that during [Det] window for all and some, there is a quadratic
increase in looks to the residue set (rise/fall), but such trend is not found in numbers. With
regard to prediction 3 and 4, shown in fig.4, the target bias in big all is stronger than in small
all (both windows, ps<.001) and a marginal diff. between big and small some in ([Det]:
p=0.09). We also find looks in big all condition increase more rapidly than looks in big some
([Det]: p=.02). These results show that prior expectation has bigger influence on how target
bias develop over time in a/l. Independent of size, we find target bias emerged earlier and
stronger in numbers than in all and some (for both windows, ps <.001), whereas all and some,
did not differ. Conclusion prior expectations affect target identification when set size is not
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controlled. Our results render the interpretation of previous visual world data, incl. in [1],
problematic. When prior expectations are controlled, overall target results and residue set
results indicate that enriched some was as fast as all.
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Figure 1 experimental items used in exp.1
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Figure 2: 2(a) can be paired with instructions ‘Click on the boy that has all/three of Susan’s apples’ or ‘Click
on the girl that has some/two of Susan’s pears’. 2(b) can be paired with instructions ‘‘Click on the girl that has
all/two of Susan’s pears’ or ‘Click on the boy that has some/three of Susan’s apples’.
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Figure3 Time course plot of looks to the residue set (empirical logit) by Determiner from the instruction onset to
the instruction offset
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Figure 4. Log ratio of looks to target over competitor by Determiner and Target size from the display onset to
the instruction offset

References: [1] Huang, Y. T., & Snedeker, J. (2009). Cognitive Psychology, 58(3), 376—415. [2] Grodner, D. J.,
Klein, N. M., Carbary, K. M., & Tanenhaus, M. K. (2010). Cognition, 116(1), 42-55. [3] Breheny, R.,
Ferguson, H. J., & Katsos, N. (2012). Language and Cognitive Processes, 28(4), 443-467. [4] Degen, J. &
Tanenhaus, M. K. (2016). Cognitive Science 40 (1):172-201.



Rates of scalar inferences beyond ‘some’ — A corpus study
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In a large-scale corpus-based web study, Degen (2015) extracted 1363 utterances containing
some-NPs from the Switchboard corpus. For each utterance, they measured the rate of the
scalar inference (SI) from some to some but not all using a paraphrase task. Their findings
showed that around half the time some is used, an SI reading is not judged to be available.
Little is known about how frequently scalar expressions of different lexical categories give
rise to SIs in real use. In an inference task, van Tiel et al. (2016) showed that different scalar
terms give rise to Sls at different rates. Here, we adopt Degen's paraphrase task using a
Twitter corpus we constructed to investigate whether the rates of SI derivation vary to the
extent found in van Tiel et al.'s inference task. We do find variability in the rates of SIs across
different scalar expressions, but not the same degree of variability found when items are
presented out of context in an inference task. A modest amount of this variance could be
explained by factors which van Tiel et al. found contributed to the variances in the
experimental setting. Our study yields several interesting results, mentioned below.
Collecting a Twitter corpus: We selected 28 out of 43 scalar expressions found in van Tiel
et al. (2016). There were 2 quantifiers (e.g. <some, all>), 1 adverb (<sometimes, always>)
and 25 adjectives (e.g. <intelligent, brilliant>). For each scale, we extracted tweets containing
the weak scalar term - with a minimal length of 30 characters. Then we conducted part-of-
speech (POS) tagging on each tweet and used regular expressions to filter out tweets where
scalar expressions appear in environments which the inferences are unavailable or less likely
to arise (see Table 1).

environment example

in the scope of negation I’m not really hungry.

in the scope of conditional antecedents If the weather was warm, we would have
some people over for a small party in our
backyard.

in the scope of wh-questions or polar Do you get adequate vitamin D?

questions

Table 1: Environments prohibit the scalar inference
To perform the final exclusion, we conducted a word sense disambiguation task on Amazon
Mechanical Turk to obtain human annotation on tweets containing polysemous scalar
expressions. Considering <old, ancient> for example, in (1a) the sense of old meaning
“existing a long time” is on the same scale as the core meaning of ancient. However, in (1b)
the sense of 0old meaning “previous” was not on the same scale as the strong term. Cases like
(b) need to be excluded because in these cases the strong term is not contextually available
which make it infelicitous to investigate the rate of SIs. We consulted the Merriam-Webster
dictionary and found 20 out of 28 our scalar expressions have at least two meanings.

(1a) I'm in an old abandoned train station w/ a translator working on the script.

(1b) That means my old boss has been approaching a breakdown for the last 2 years.
80 M-Turk workers were recruited and each annotated 50 tweets of a particular scalar
expression. In total, 4000 tweets were annotated, 200 tweets per scale. We presented workers
with a tweet containing the scalar expression, e.g. warm (I guess he wants his home to feel
warm and inviting.) and ask them to choose the meaning of warm from the following three
sense labels: (if none are appropriate, workers can click ‘none of the above’ option) (a)



having a fairly high temperature; (b) friendly and affectionate; (c) light and bright colors. (a)
is the sense that could be understood on the same dimension as the strong term, whereas (b-c)
are the relatively common senses listed in the dictionary. Based on our results, we excluded
tweets in which weak terms evoke senses that are not on the same scale as strong terms.
Corpus-based paraphrase task: We ran a paraphrase task based on Degen (2015) to
measure the frequencies of SIs triggered by the 28 scalar expressions. After the final
exclusion, we ended up with 3075 tweets in total. We randomly selected 50 tweets for each
scale as the target sentences. On each trial, participants read an utterance containing a scalar
expression X (the weak term, in red) and a nearly identical utterance, expect that the negation
of the stronger term not Y (in green) was inserted (Figure 1). Participants were asked to rate
on a seven point scale to indicate how similar is the statement with X but not Y to the
statement with X. 550 participants each judged 28 items — one item per scale.

Read the following twasts:

And sometimes my Garman shepherd just growls at my empty bathroom sometimes = ~ =
difficut B

And sometimes. but nt 5, my German shepherd just growls at my empty bathroom cheap §
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Figure 1 paraphrase task example item 'r': — e |
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snug e
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Figure 2, the frequency of SI varies across scalar A —————
nmeligent ie———
expressions, from 27% for <adequate, good> to 86% for =~ meres ——
. . tred I e—
<sometimes, always>. These results correlated with the SrACe E————
specicl I —
results of van Tiel et al. (2016) (r=0.81, p<.001), adequate —

suggesting that, to some extent, the results yield from the
inference task based on artificial examples ‘ .
couldreflect frequencies of ST riggered n real 152 b0 e g f M i 24
use. HOW@VCI‘, Levene’s test for equahty of Tiel et al. (2016. Exneriment 2) are shown in orange.
variances showed that variances of two studies

are not equal (F(1,54)=14.69, p<.001). Visual inspection of Figure 2 suggests that there is
less variation on the paraphrase task. In particular, adjective scalar expressions give rise to
SIs more frequently in real use. We replicate the result in Degen (2015) for ‘some’ and note
that actual rates of SIs for this item and other terms like, ‘possible’ and ‘allowed’ are far
lower than rates found on the inference task.

The variability displayed in the frequencies of SIs call for an explanation. Multiple linear
regression analyses were conducted to predict the frequencies of SIs from possible factors
explored in van Tiel et al. (2016), including association strength, grammatical class, word
frequencies, semantic relatedness, semantic distance, and boundedness. As van Tiel et al.,
found with their inference task results, only semantic distance and boundedness are
substantial factors. In this case, these factors together accounted for 43% of the variance.

Future studies need to explain where the remaining variance comes from.
Reference: [1] Degen, Judith. 2015. Semantics and Pragmatics 8(11). 1-55. [2] van Tiel, B. van Miltenburg, E. Zevakhina
N. & Geurts, B. (2016), Journal of Semantics, 33: 137-175.
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Through the eyes of a teenager: complexity of real-time Theory of Mind inferences in language
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A number of studies have provided evidence for structural and functional changes in
the brain areas involved in theory of mind (ToM) (the “social brain”) not only during
childhood, but also during adolescence, [1]. Recent findings suggest that the online use of
ToM shows a prolonged development through late childhood and adolescence, [2]. In order
to investigate the role of Theory of Mind (ToM) in language comprehension and its
developmental trajectory, we adopted a visual world paradigm from [3] to examine how
quickly younger (9-13) and older adolescents (14-18.5) can use knowledge about a
character's preferences and desires to make complex ToM inferences and predict that
character’s subsequent behaviour during discourse, in comparison to adults (25-36).
Participants were presented with two sentences in each trial. Sentence (i) introduced a
property of a character and (ii) described the character performing an action that is

consistent with context given in sentence (i) (Figure 1).

Open Context (basic preference and intentions are consistent)

i) Tom is always telling people that his favourite colour is pink.

ii) Last week Tom bought a new car and he deliberately chose a pink
car.

Secret Context (basic preference and intentions are in conflict)
i) Tom does not want anyone to know that his favourite colour is pink.
ii) Last week Tom bought a new car and he deliberately chose a green

car.
Figure 1. Example of visual stimulus that participants viewed while the heard the target

sentence (sentence ii).

In the open condition, the character’s basic preferences and high-order desires
match, whereas in the secret condition the character’s basic preferences and high-order
intentions are in conflict. The visual display (see Figure 1) was presented during the second
sentence and was the same for both conditions. Participants also under took standard tests
of inhibitory control (IC), working memory (WM) and an Empathy Quotient test. In addition,
adolescents and adults also undertook an on-line false belief task, adopted from [4].

Results. Fifty-two participants took part in this study (Adults n=17, M = 27.32 years,
SD = 3.57; Adolescents | n=18, M = 16.70, SD = 1.39; Adolescents Il, n=17 M = 11.81, SD =
1.43). Statistical analyses were carried out with mixed effect regression models for each
time window separately: i) ambiguous noun (e.g. “car”) ii) post-ambiguous noun, iii) adverb
(e.g. “deliberately”), iv) transitive verb, and v) disambiguating noun. For each time-window a
referent preference score was calculated as in [3]: log(Open/Secret) = In (P(open) /

P(secret)). P(open) refers to the sum of looks to the open referent divided by the total number
looks to all ROI’s within that trial and P(secret) is the sum of looks to the secret referent
divided by the total number of looks to all ROI's within that trial. Results showed that adults
start making anticipatory eye movements towards the target in the open condition (pink car)
and the secret condition (green car) early on from the ambiguous noun (‘car’) Est.=0.92,
SE=.31, t=2.97, p < .01), (Figure 2). In contrast, both adolescent groups only begin to
anticipate the target in both conditions during the transitive verb region (‘choose’)
Est.=0.64, SE=.30, t=2.12, p < 0.5. On participants’ WM, IC and EQ, younger adolescents



performed significantly worse in all individual measures from older adolescents and adults
but older adolescents did not differ from adults. On the on-line False-Belief task,
adolescents did not differ from adults.

Lastweek, | Johnboughtanew | car | andhe | deliberately | chosea |pink/green car
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' | Adolescent | Secret | | | Adolescent | Open
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Figure 2. The average log(Reality/Belief) score for each condition and age group. Note that
the dashed and vertical lines indicate absolute onsets and average offsets of words in the
target sentence.

Discussion. These results suggest age-related differences between adolescents and
adults in their online use of ToM. Critically, when reasoning about the character’s basic
preference and high-order intentions, adults anticipated the target early on in the ‘car’
region. Adolescents only begin to anticipate the target in both conditions during the
‘choose’ region, suggesting that adolescents may not be able to use information about
others’ mental states for language comprehension as quickly as adults. Although WM and IC
have been shown to be factors in the application of ToM in previous studies [2,5], our
results suggest these are not the only factors in the on-line application of ToM. Our results
also point to the conclusion that not all on-line comprehension tasks that involve ToM are
equal in terms of ToM inferential complexity, and that such complexity does not necessarily
correlate with other task demands, like IC.

References:
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The Aging Factor in Presuppositions Processing
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Introduction: In the psycholinguistic literature, the decline in pragmatic processing giitly a

in healthy subjects has been studied mainly in relation with two typiagimatic processes: the
turn-taking system (Murphy et al. 2006) and figurative language (Byrd et al. 1991). Apparently,
what is still missing is a research line on the effect of agg@mrocessing of presuppositions
(PSPs), namely, the information implicitly communicated as taken for gramtech are another

core level of pragmatic processing.

Research questions: The present work takes a first step in the direction of a psycholirguisti
investigation on the potential impact of the aging factor on the processifgRsfIn particular,

we address three research questions: (i) does the processiR&R¥in online language
comprehension involve higher processing costs with healthy older adotimpared to younger
speakers? (ii) Does the aging factor affect the ability to recover frerdiscourse mental model
information introduced as presupposed? (iii) Does the aging factor affediilibe @t updating

the discourse mental model with presupposed information?

Materials: 60 three-sentence stories have been created, with two context senteheem@et
sentence. Target sentences contained a definite description (DDhamgeeof-state verb (CSV)
presented in condition of satisfaction (SAT) or of accommodation (ACC) b Higbeeh story
was followed by 3 questions: target questionverifying the content of the presupposition
activated by the target sentence and dstractor questions.

Methods and procedure: In a selfpaced reading times paradigm (cf. Tiemann et al. 2011), 21
young adults (mean age: 22.47) and 20 elderly adults (mean age: 63.6) read therstories a
answeed the 3 true/false question€ontext sentencesgere presented as a whole on the screen.
Thetarget sentencewere presented word-by-worA. Verbal Working Memory Abilityest was
administered too. We collected: (i) participants® word-by-word reading times darghe
sentences; (ii) response times to the target questions, and (iii) ac@ugacorrect responses to
target questions).

Age-related Results: Word-by-word Reading timg®g.g. sentence region: Tlgive up T2+1=
pictures seeFigure 1) B Figure ZT1: all participants were slower in ACC than in SAT
(Condition: p<0.05) and even more with DDs than CSVs (p<0.0@K1: processing a PSP was
costlier for elderly than for younger adults (p<0.05), with elderly participantsO highessingc
costs for CSVs than foDDs (p<0.05). Response timegFigure 3) revealed a significant
GroupXConditionXTrigger Type interaction (p<0.0001): recovering an accommodated PSP
triggered by DDs elicited longer response times for elderly subjéatslracy no Groupeffect

was observedWorking Memory WM differently accounts for the recovering of information
triggered by CSVs in condition of accommodation depending on age group
(CondXGroupXTriggerXWM= p<0.05)even for elderly participants with higher WM scores
response times were longer=0237.840; t=1.755) than the younger participantsO, for whom the
higher the WM scores the faster the response titresl(15.254; t= -0.355).

Discussion: data collected show that aging affeBfSPsprocessing. First, in online language
comprehension older adults exhibit higher processing cedts CVSs Reading times
presumably because they involve a demanding temporal mental representation @bimetne

al. 2014). Second, siné&Psconstitute a condition for the understanding and appropriateness of


Hilde


an utterance, updating the mental discourse model with presupposed informatiootdsssm

to decline across the life spafscCuracy. Rather, whaseens to decline is the ability to recover
from the discourse mental model information introduced in the context as preslippose
(Response timgsFinally, beyond other more explored levels of pragmatic processing, the

decline with age of working memory ability seems to aff8Es processing.

Trigger Type Condition Context sentence 1 Context sentence 2 Target sentence
Enrico and Marta will have
SAT dinner ina pub with a pianist After the dinner,
DD tonight. They have chosen this pub tq because of the
Enrico and Marta will have celebrate their first wedding | anniversarythe pianist
ACC dinner in a very suggestive pu anniversary. of the pubwill sing a
tonight. serenade.
Paolo really lovedaking
SAT pictureson the mountains Now he works on
Csv during the weekend. He has always used his free | Sundays, so hieas
.| time to go along with his given up taking pictures
ACC Paolo has always devoted his| passions. because it was time
weekends to his hobbies. consuming.

Figure 1 Example of an item with DD and CSV in condition SAT &@C (literal translation from Italian)

€SV - Reading Times DD - Reading Times

e TS (s}
-

Figure 2. Reading times at different sentence regions for C@s(yand DDs (2b) across conditions and groups.
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Figure 3 Response times on the true/false for CSVs and Dsagroups in the two experimental conditions
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Top-down and bottom-up cues to speech acts

Ye Tian & Chris Cummin$

YL aboratoire de linguistique formelle, UniversitZ Paris DidefBlepartment of Linguistics and English
Language, University of Edinburgh

Whenwe are presented with an utteranae,not only interpret its semantic meaning, but

alsoits discourse purpose, and, on the other side of the coin, its relevance to the broader
context. These two notions are often construed in the frameworks of speech act and Question
Under Discussion (QUD) (Ginzburg, 2012; Roberts, 2012; to appear). This reasoning can
take two approaches: a top-down approach, where we reason\@tut V Sdisoaurdd) TV
goals and consider how the utterance contributes to their realisation; or a bottom-up
approach, where we use the content of the utterance itself as a basis for inferring what the
speaker is attempting to achieve. Computationally, these two approaches can be synthesised
within a cue-based approach to speech act recognition/ disambiguation, in which high-level
and low-level considerations are both used as probabilistic cues to the successful
classification of a speech act. However, little is known about how these two sources of
information are integrated by hearers in offline interpretation and in online processing. In this
paper, we argue that a better understanding of this process is necessary, not only because of
its theoretical implications for our analysis of discourse in general, but also because of its
methodological implications for experimental semantics and pragmatics.

We all know that our understanding of the overarching discourse goals influences the speech
act interpretation of an utterance. WhatlwG R Q 1 WwNaHearers do when extended

context is unavailable. They may use a bottom-up approach and reason about contextual
relevance using local cues, or they may use a top-down approach and imagine a (stack of)
discourse goals which allow rich inferences to be drawn on the current utterance. For
example, if someone hears (1) out-of-the-blue, they might accommodate the QUD (2) and
interpret (1) literally; or they might imagine a richer discourse goal, accommodate the QUD
(3), and interpret (1 WR LPSO\ WKDW WKH GDWH ZDVQIYW JRRG

(1) The coffee was not bad.
(2) Was the coffee bad?
(3) How did your date go?

Experiment: inferences about prior and subsequent context for speech acts

The goal of our research is to shed light on the interplay between high-level and low-level
factors that bear upon the recognition of speech acts. A first step is to determine the degree of
variability in the inferences participants are able or willing to draw based on decontextualized
utterances, about the nature of the current discourse context. We uses a Cloze task in which
participants are presented with isolated utterances and asked to suggest the context in which
these utterances took plageither providing the preceding turn, the following turn, or both,
according to their preference. If the bottom-up approach is primary, we would expect more
consistent and literal interpretations; if the top-down approach is primary, we would expect
more varied and enriched interpretations.

We constructed 34 potentially ambiguous utterances as experimental items. They were
constructed such that each could be interpreted as instantiating at least two distinct speech
acts, as shown for examples {6)7) below. In addition, 26 unambiguous fillers were



constructed. 63 participants were recruited via Amazon Mechanical Turk. They read each
utterance and could fill in the preceding utterance, the following utterance, or both.

B5), DP RQ P\ ZD\ DPELIJXRXV EHWZHHQ DQVZHU WR D 3ZK
of a request)

(6) , P QRW ZRUNLQJ RQ 6DWXUGD\ DPELJXRXV EHWZHHQ
acceptance of a suggestion/invitation)

(7) Are you wearing that shirt? (ambiguous between question and complaint)

Results:for each response, we coded the fine-grainedSpeeD FW H J 3de€kiiUPDW LR C
TXHVWLR Qetc.) & Mellds whether tH2 S S U R béttdmbE¥y/S3 OLWHUDO
LQWHUSUHWDARLZRG V HRU BMKRHSG Th@ péttdipSritsHiydive prec®dihg

context in 77% of responses and the following context in 82% of responses. On average, each
utterance received 4 different interpretations. Although declaratives received more distinct
interpretations than interrogatives did, this may be a reflection of the content of the utterances
rather than their sentence type. Among the interrogatives, we included some items that have
EHHQ DUJXHG VWURQJO\OW W HFXBIOS DLLQWWMHXDWDHWEWR DR QV DQ
conventionalised items did indeed appear to admit more homogeneous interpretations. ltems
VXFK DV 3&DQ \RX ILQG RXW WKH QDPH RI WKLV VRQJ" DQG
LQWHUSUHWHG DV UHTXHVWV DOWKRXJK WKH IRUPDOO\ VL
variously interpreted as either a request (5) or as a suggestion (9).

(8) B: Can you email your boss? A: When | get the chance, sure.
(9) A: What should | do about this situation?
B: Can you email your boss? A: <HDK W kobdAga/ D J

69% of interpretations were top-down, with interrogative sentences attracting the highest rate

of top-down interpretations (including requests, offers, and implied answers to previous

guestions). An interpretation is more likely to be top-down when the preceding context is

filled (71% top-down) than when it is left empty (60%). Whether the following context is
ILOOHG GRHVQTW PDNH D GLIIHdbwWQeaHingQ WKH SURSRUWLRC

Table 1 summary of results
number | % preceding| % following | number of speeq % top-down
Type of item of items | cntxt filled cnixt filled acts interpreted | readings

positive declarative 14 84% 75% 4.21 62%

negative declarative) 6 82% 79% 3.83 53%

interrogative 14 67% 90% 3.07 83%
Overall, our results show that when presented with utterances context out of the blue, both
approaches can be used. More often, participgh® N H WERHZ QW PDSeittibR®rcK
overarching conversational goals and thereby derive additional pragmatic interpretations of
utterances. Inferring from our data to speech-act recognition in natural settings (when at least
some context is available), it is likely that top-down considerations play a more primary role
interpreting the speech act of an utterance and its discourse relevance to the broader context.
Our results also demonstrates that certain utterances are indeed ambiguous when presented
out of context, to an extent that makes them suitable for further experimental investigation of
the onlire interplay between top-down and bottom-up interpretative processes.

References: Ginzburg, J. (2012). The interactive stance. CSLI: Centerd@ifiversity Press. Roberts, C.
(2012). Information structure: toward an integrated theory ofdbpragmaticsSemantics and Pragmatics
5(7):1-19. Roberts, C. (to appear). Speech acts in discourse context. To appe&boigal, D. Harris and Matt
Moss (eds.)New Work on Speech AcBxford University Press.



Over-specibcation and uniform reduction of visual entropy facilitate referential
processing
Elli N. Tourtouri, F. Delogu, Matthew W. Crocker
Saarland University

Over-specibcations (OS) are expressions that provide more information thamalhyi
required for the identiPcation of a referent, thereby violating GriceO®@atity Maxim
[1]. In Figure 1, for example, the expression OFind the blue ballO idestdmtly one obje
in all panels, but only in the top displays is the adjective requirglisambiguate the targ:
In recent years, psycholinguistic research has tried to test theiehpalidity of GriceC
Maxim, resulting in conficting Pndings. That is, there is evidendethat OS hinders [2,:
and that it facilitates [4,5] referential processing. The current studgtigates the inBuenc
of OS on visually-situated processing, when the context allows botimimatly-specibec
(MS) and an OS interpretation of pre-nominal adjectives (cf. Fig.1). Addity, as the
utterance unfolds over time, incoming words incrementally restrict tretsspace. In th
sense, information on OblueO and OballO is determined not onlygophiaditity to occur ir
this context, but also by the amount of uncertainty about the targetrédege N in
information theoretic terms [6]. A greater reduction of the referentiaizeton the adjectiv
(A&C) results in amnore uniformreduction proble (Uniform Reduction, UR), as the adjec
reduces entropy by 1.58 bits and the noun by 1 bit. On the other hand, atemos@uatior
of the set size on the adjective (B&D) results iess uniformreduction proble (Nor
uniform Reduction, NR): the adjective reduces entropy by .58 bits and the noubitsy
This study examines whether, above and beyond any effects of spedhrcitate at whic
incoming words reduce visual entropy also affects referential processing.

Methods. We conducted an eye-tracking experiment crosSipegcibcity (MS vs. OS) an
Entropy Reduction (UR vs. NR). Participants (N=24, mean age=25) were presentec
displays such as the ones in Figure 1, and after 2sec heard artiorstruéGerman td-ind
the ADJ TARGET, mentioning either the colour or pattern of the targeichbResearch c
the production of OS has demonstrated that they are commonly used bypaaikiérs, bot
pre- and post-nominally [7,8,9], and with various types of adjectives [10]. Aenak
speakers would unlikely encode redundant information so consistently, hinderec
listenersO processing, we expected OS to be more or, at fedmnebcial as MS fi
referential processing, ar
as found in [5], we

A: MS-UR e B: MS-NR
S O expected to observe tt
G effect on the nour

A 9 Regarding Entrop
{ g Reduction, either of tw

o~
(i

outcomes were expected .

=
il
=
S

a preference for UF
— indicating that expressiol
reducing visual entropy

i ol = more uniformly across tr
o m E 'ﬁwi», utterance are more equle
‘ ‘ = = for referential processin
() p— MN‘ . N consistent to the
] == predictions of UID [11] N

w 9 o w b) a facilitation for NR
suggesting that thgradual

restriction of referents

Figure 1. Sample visual stimuli, combined with the instruction "Find the blue |



rather than the rate of entropy reduction, facilitates processing. Toirexsahese questiot
we compared inspection probabilities to objects of interest indjeetave and noun regior
across conditions. As information about the target became incremeaallgble, differen
comparisons were interesting per region. On the adjective, sincargle¢ dbject was not y
known, we were interested in inspectionssiagle (cf. the mitten in A&B, and the ball i
C&D) andcontrast(cf. the blue ball in A&B, and the blue mitten in C&D) objectdJR vs.
NR. On the noun, we compared inspections tadhget (the blue ball: MS in A&B, and O
in C&D) across conditions. In addition, we present results from the IndeXoghitive
Activity (ICA), a novel measure of cognitive effort that is based on rppml dilations tha
are due to load ref3ex, separating them from those due to light reReise@1{12,13]. Highe
ICA values are associated with greater cognitive workload. Finadlyaleo report Reactic
Times across conditions.

Results On the adjective, only one compariso =
yielded signibcant results, i.eontrast objects
were inspected more frequently in UR vs. NR. C_"
the noun, analyses of inspection probabilities to t£
target produced effects for colour items$
Specibcally, there was a marginal effect «
Specibcity, with more inspections in OS vs. M
(p=.06), suggesting a preference for Of ’
Furthermore, we observed a main effect of Entropy
Reduction, with more inspections to the target in Figure 2. Mean ICA per condition and region
UR vs. NR p=.048). Analyses of the ICA produced Error bars reoresent 95% Cl.

main effects of Entropy Reduction and Specibcity

for both colour and pattern items (cf. Fig.2), such that ICA values weser lfor UR vs. NF
(p=.003) and for OS vs. M$€.001). RTs also resulted in two main effects, with fe
responses in UR vs. NR<£.002) and OS vs. M$%.023).

Discussion We present evidence conbrming previous Pndings that redundant ad
facilitate processing of the upcoming noun in situated comprehensionvgs].tBough onl
colour items yielded higher inspection probabilities for OS vs. MS Mé@les and RTs wel
reduced also for pattern items, suggesting that, while pattéesdssalient than colour, i
mention is similarly benebcial. These results indicate a gerehantage for OS i
referential processing. In addition, we showed that uniform reduction of \esuedpy,
resulting from a more drastic decrease of referents on the adjectivilBl not accompanie
by greater load in that region N is associated with a reduceghitive effort wher
processing the noun. We entertain two explanations regarding the absemteEnfropy
Reduction effect on the adjective. First, it may be that our maatipnlof entropy reductio
on the adjective was not that distinct between UR and NR. Seg¢oanddypossible the
entropy reduction elicits end-state effects, showing up after therfuthpy reduction prob!
of an utterance has evolved, and such effects cannot be observed RgD. tée concluc
that efbcient processing is determined by both the degree of specibitie reference, ar
its contribution to the uniform reduction of visual entropy across the utterance.

References [1] Grice (1975) In Cole & Morgan. [2] Engelhardt et al (20Btain Cogn[3] Davies & Katsos (2013)
pragmat[4] Arts et al (2011) pragmat[5] Tourtouri et al (2015L0gSci[6] Hale (2006)Cognitive Sc[7] Pechmann (198¢
Linguistics[8] Engelhardt et al (2006)ML [9] Rubio-Ferntndez (2016)ont Psychol[10] Tarenskeen et al (2016yont
Psychol[11] Jeager (2010 ognitive Psycho[12] Marshall (2000) US Patent 6,090,05 [13] Demberg & Sayeed (-
PLoS ONE

®MS | Uniform reduction
BMS ! Non uniform reduction
AQS! Uniform reduction

AQS ! Non uniform reduction

Finde den blauen Ball

1 Since in NR more entities bear the mentioned feature (cf. therixtsacks in B&D), attention is spread across n
objects. Therefore, we do not take this result to rel3ect any preference for a contrastive (MS) tiuerpféie adjective.



Approaching the pragmatics of exclamations experimentally
Andreas Trotzke (Stanford University & University of Konstanz)

A standard assumption is that sentence exclamations like (1) countaseation and can thus
be denied, whereas exclamative cases such as (2) do not make a contolthgodigcourse that
could be denied (or affirmed) directly. It is controversial whether exclamataresievertheless
be Oweakly deniedO by phrasesibkeeallyetc. (examples and judgments by Rett 2008, 2011):

(1) A (Wow,) John bakes delicious desserts! N
B: No (he doesnOt), these are store-bought. JohnOs actually a terrible cook.

(2) A (My,) What delicious desserts John bakes! N
B: ?No (he doesnOQt), these are store-bought. JohnOs actually a terrible cook.
BO: Not really; these are store-bought. JohnOs actually a terrible cook.

These judgments have so far not been assessed empirically. Our papertf@lonethodology

of an increasing number of studies in pragmatics that incorporate experimentsrito @iin
reliable and robust judgments (Sauerland & Schumacher 2016). Specificallgexaminea
prominent theory of exclamations (Rett 2011): It is argued that the differenceewe €l) and

(2) falls out of the fact that only exclamative clauses and not sentedleenations denote de-
gree properties and not propositions. That is, while (1) can be associatechatisealar expec-
tation (i.e., that the desserts John bakes would not be delicious), (2) can asgobmted with a
scalar expectation (that the desserts John bakes would not be asuddithey are). In our
study, in addition to cases like (1) and (2), we also included a potentiallgsiitg construction
from Germanic languages other than English: Gerdaasexclamatives (see also Dutch) display

a dedicated exclamative syntax (lackingd#€ movement) and, at the same time, do not allow
the scalarexpectation reading efh-exclamatives (dOAvis 2002; Truckenbrodt 2013).

Materials. The experimental items were manipulated at two lewISLAMATION FORM, that is,
whether the relevantaseis a sentence exclamation (6),wdrexclamative (7), or alass
exclamative (8), an@eNIAL, that is, whether the utterance by Speaker B is a strong (SD) or a
weak denial (WD), see below. For each combination, there were four exaBgiésnce excla-
mations can also be associated with scalar expectations (e.g., asbechply using focus on the
adjective). To ensure that sentence exclamations receive a non4sajaretation, cases includ-

ed explicit degree statements featuring deisiqOso0O), which blocisscalar reading of the
whole exclamation (Truckenbrodt 2013). In addition, we constructed four fillers we eagect
get good judgments (OgoodO fillers, [3]), four fillers we expected to get bad judgmedtsil{Oba
ers, [4]), and four fillers we expected to receive mixed judgments (Omedium@5ijlefsken
together, there were thus 36 stimuli in total; stimuli were divided inist®2 each consisting of

24 items.Participants. We collected judgments from 112 native German speakers. The experi-
mental items were presented through an online questionnaire, and participaiotsdtadhe ac-
ceptability of Speaker BOs reactions on a scale ranging
from 1 (= very bad) to 6 (= very good).

(3) A: Linda hat einen schlauen Sohn.
OLinda has a smart son.O
B: Nein, dasstimmtnicht.
= ONo, thatOs not right.O

= (4) A: Wieist seinName?
OWhatOs his name?0

B: Nein, dastimmtnicht.
ONo, thatOs not right.O

O FRL N W hH ol 00N

good fillers medium fillers bad fillers
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(5) A: Hat Boris gestern eingekauft?
OHas Boris done the shopping yesterday?0
B: Nein, das finde ich nicht.
ONo, | disagree.O

(6) A: Wow! Peterkannso lecker kochen! (A: Wahnsinn!Was fYr schwierige
wow Petercan so delicious cook madness  what for difficult
OWow! Peter is such a great cook!O Matheaufgaben [Esen kann!
B: {SD: Nein, / WD: Nicht wirklich,} math.problems tda solvecan
er wSrmt immer nur Fertiggerichte auf. OMan! What difficult math problems
O{SD: No, / WD: Not really,} he always Katrin can solve!O
warms up convenience food.O B: {SD: Nein, / WD: Das stimmt
nicht ganz,} sie schiSgt immer im
5.8 LSsungsbuch nach.
5,7

O{SD: No, / WD: ThatOs not quite
right,} she always looks the

Z’Z solution up in the textbook.O
5:3 (8) A: Wow! Dassdie Maria so
5,2 wow that the Mariaso
5,1 schsn aussieht!
beautiful looks
4,9 Owow! IOm amazed that Mésia
4.8 so beautiful!®

sentence exclamatiowhexclamative dasgclamative B: {SD: Nein, / WD: Nicht

wirklich,} sie benutzt lediglich
sehr viel Make-up.

O{SD: No, / WD: Not really,} she
just uses a lot of makeup.O

5,6

ol

strong denial® weak denial

Results.Figure 1 shows that fillers were judged as we had expected. Acceptabliad fillers
was lowest (1.2), acceptability of medium fillers was about in the mialdtee provided scale
(2.4), and acceptability of good fillers was at ceiling (5.8). The results of a an&NOVA of
FILLER TYPE On acceptability judgments show that the main effe€tloER TYPE on acceptability
judgments was highly significanE(1304, 101) = 652.13) < .001). These data on fillers show
that participants not only understood the task well, but that they also uskdl tlaege of op-
tions for their judgments. Figure 2 shows that weak denial is always predegedtrong denial,
also in the case of sentence exclamatidnsvo-way ANOVA (3 x 2) revealed significant main
effects of bottExCLAMATION FORM (F(14,48)=6.96,p < .001) ancbeNIAL (F(4,32)=3.87,p <
.001), butthere was no significant interactioR((07,36)=.04,p > .05) Overall, it is striking that
all judgments of exclamation items were in accordance with our categ@yaufd fillersO and
thus at ceiling (ranging from 5.2 to 5.7), suggesting that the often-cited infeliartain reac-
tions to particular exclamation forms (e.g., strong denial in the contextrekclamatives)s
actually a very subtle matter. However, paired t-tests show that theeddéebetween strong and
weak denial is significant within both the sentence-exclamagien.Q1) and thevh-exclamative
condition < .01), but not significant in th#assexclamative conditionp(> .05), supporting the
theoretical claims in the literature that semantic content feataongscalar expectations (as in
dassexclamatives) increases the acceptability of strong denial in the context of exatemati
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Pragmatic impairment is selective in autism: evidence from quantity implicatures
Bob van Tiel & Mikhail Kissine N Universi Libre de Bruxelles

Pragmatic debcits have long been recognised as one of the main nosological markers of Autism
Spectrum Disorder (ASD). The latest edition of the DSM thus states that people with ASD tend
to exhibit O[d]ifbculties understanding what is not explicitly stated (e.g., making inferences) and
nonliteral or ambiguous meanings of languageO (p. 48). In spite of this diagnostic criterion, a
number of studies have found that people with ASD dessaar inferences¢e.g., the inference

from OsomeO to Osome not allO) at the same rate as neurotypicals (e.g., Pijnacker et al., 2009).

One might conclude from this Pnding that people with and without ASD are equally adept
when it comes to reasoning about the speakerOs intentions for being underinformative. Such a
generalisation would be in line with the social motivation theory of ASD, which holds that people
with ASD are in fact capable pragmatic reasoners but often lack the motivation to engage in
pragmatic reasoning (Chevallier et al., 2010). There are, however, compelling reasons to doubt that
Pndings for scalar inferences can be generalised across the entire family of quantity implicatures.

In particular, scalar inferences have two features that are not shared by all varieties of quantity
implicature. First, scalar infererences are closely connected to certain lexical expressions, to the
extent that a number of theorists have argued that they are an aspect of lexical meaning rather than
involving pragmatic inferencing (e.g., Levinson, 2000). Second, assuming that scalar inferences
are bona bde inferences, their derivation is simple in that it can be reduced to constructing and
negating alternatives, without considering the speakerOs beliefs and intentions. In other words, scalar
inferences aréexicalisableand their derivation is potentiallyon-mentalisti§LEX+ / MENTD).

In order to determine whether these two features shaped the observation that people with ASD
derive scalar inferences at the same rate as neurotypicals, and more generally to what extent people
with ASD are able to reason about the speakerQOs intentions for being underinformative, we extended
the scope of investigation to four types of inferences that are often explained as quantity implicatures:
scalar inferences, distributivity inferences, conditional inferences, and exhaustivity inferences.

Scalar inference§LEX+ / MENTD) Distributivity inferences (LEXD /MENT+)
Some of the shapes are red. Each of the shapes is red or green.
I Not all of the shapes are red. I There are both red and green shapes.

HOAHNO® HOANRO®

Conditional inferences(LEXD /MENTD) Exhaustivity inferences(LEx+ / MENTD)
Each of the shapesisred ifitis a circle. It is the circle that is red.
I Not all of the shapes are red. I Only the circle is red.

Scalar inferences but not distributivity and conditional inferences are lexicalisable. Whether or
not exhaustivity inferences can be encoded in the semantics of clefts is a matter of current debate.
The derivation of scalar, conditional, and exhaustivity inferences is potentially non-mentalistic
in that it can be reduced to constructing and negating alternatives. By contrast, the derivation of
distributivity inferences also involves reasoning about what the speaker would have implicated had



she uttered one of the alternatives (or, in grammaticalist parlance, their derivation involves double
exhaustibcation, cf. Crgj Chemla, & Fox, 2016 for experimental evidence).

Following van Tiel and Schaeken (2017), we conducted a sentence-picture veripcation task. 62
participants with (28) and without (34) an ofpcial diagnosis of ASD (mean age: 34, range: 1864,
32 females) read sentences that were followed by a picture and had to indicate if the sentence was
true or false in that picture. Pictures showed either two (exhaustivity inferences) or bve (the other
three varieties of quantity implicature) coloured geometrical shapes. In target situations, sentences
were true on their literal construal but false if the corresponding quantity implicature was derived. In
control situations, sentences were unambiguously true or false. Example sentences, corresponding
guantity implicatures, and target situations are provided in the bgure above.

Participants also blled out the autism spectrum quotient (AQ) test (Baron-Cohen et al., 2001).
The AQ test is a self-test consisting of 50 multiple choice questions and provides a measure of the
extent to which one exhibits traits that are symptomatic of ASD. The bgure below plots for each
participant their AQ and the proportion of pragmatic (i.e., OfalseQ) responses.
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The results conbrm previous observations that the rate of pragmatic responses for scalar infer-
ences is independent of oneOs AQ. The same pattern was found for conditional and exhaustivity
inferences (alzOs 1). However, the proportion of pragmatic responses for distributivity inferences
signibcantly decreased with oneOs AG:(-0.17,SE= 0.08,Z = -2.18,p = .03). Indeed, the effect
of AQ on the rate of pragmatic responses for distributivity inferences signibcantly differed from its
effect on the other varieties of quantity implicature a@s< .01). These results were conbrmed
when participants were categorised based on whether they had been diagnosed with ASD.

These results indicate that the observation that people with ASD derive scalar inferences at
the same rate as neurotypicals cannot be ascribed to these inferences being lexicalisable, since
the same result was found for conditional and exhaustive inferences. However, people with ASD
experience difbculties when the derivation of inferences involves more complex reasoning about the
speakerOs mental states, as was the case for distributivity inferences. Hence, structural differences in
the derivation procedure affect the ease of computing pragmatic inferences for people with ASD.
Interestingly, these difbculties were not rel3ected in the response times, which were equally high as
for scalar inferences. The pragmatic debcits of people with ASD are thus selective, which speaks
against the social motivation theory of ASD and a monolithic conception of pragmatics in general.

References{1] Baron-Cohen, S., Wheelwright, S., Skinner, R., Martin, J., & Clubley, E. (2001)J In:
Autism Dev Disord31 (1), 5D17.[2] Chevallier, C., Wilson, D., Hapg F., & Noveck, I. (2010). InJ
Autism Dev Disord40(9), 1104D11173] Crnig, L., Chemla, E., & Fox, D. (2015). Inlat Lang Semant
23(4), 271D305[4] Levinson, S. (2000)Presumptive meanings: the theory of generalized conversational
implicature [5] Pijnacker, J., Hagoort, P., van Buitelaar, J., Teunisse, J.-P., & Geurts, B. (2009Aukism

Dev Disord 39 (4), 607D618[6] van Tiel, B. & Schaeken, W. (2016). Forthcoming @ognitive Sci



When children accept under-informative utterances:
Lack of competence or pragmatic tolerance?

Alma Veenstra and Napoleon Katsos
University of Cambridge

Binary judgment on under-informative utterances (e.g., judging the truth of a sentence such as
%Some horses jumped over the fehicea situation where all horses did) is the most widely
XVHG PHWKRGRORJ\ WR WHVW FiKkpliCaGrddd QdeeptilgEun@ek-W\ W R
informative utterances is considered a failure to generate scalar implicatures. Children who do

not realize that there is a more informative alternative that the speaker could have used will
accept the under-informative utterance, as it is logiéatiyt not pragmatically true. Studies

following this reasoning have concluded that children as old as 8 and 10 years have not yet
acquired scalar implicature [1], and that with training, explicit instruction and helpful context,

the performance of young children is still rather unstable [2][3][4].

Another, more recent, line of research argues that it is the binary judgment paradigm
WKDW SRVVLEO\ REVFXUHV FKLOGUHQYY WUXH SHUIRUPDQF
that although under-informative utterances are pragmatically infelicitous, some children may
not find this violation grave enough to warrant a downright rejection when asked whether the
utterance is right or wrong. When given multiple options, instead of two as in the binary
judgment paradigm, children as young as 5 years do seem sensitive to under-informativeness
and no longer opt for the most positive option [7][8][9].

We present off-line and response time evidence for the Pragmatic Tolerance
Hypothesis. Seventy-five Dutch-speaking 4- to 9-year-old children completec batary
judgment task (Experiment 1) and a ternary judgment task (Experiment 2). In Experiment 1,
the participants were asked to judge the statements of a fictional character about a visual
display. Critically, some of the utterances were under-informative, for instance when the
character sab irf the basket there is a shoeZKHQ WKHUH ZHUH ERWK D VKRH
basket. Judgments and response times were collected. In Experiment 2, the participants were
asked to reward the character with a small, medium, or large strawberry, corresponding to how
DFFXUDWH WKH\ MXGJHG KHU GHVFULSWLRQ +HUH RQO\ SI

Comparing the results from Experiments 1 and 2 revealed that there were three main
types of participants: children who accepted under-informative utterances in the binary
judgment task and opted for the large strawberry in the ternary judgment task; children who
accepted under-informative utterances in the binary judgment task and opted for the small or
medium strawberry in the ternary judgment task; and children who penalized under-
informative utterances in both tasks. We argue that this demonstrates a developmental pattern,
where children evolve from pragmatically oblivious speakers to pragmatically tolerant
speakers to fully competent pragmatic speakers.

Half of the participants who accepted under-informative utterances in Experiment 1,
penalized them in Experiment 2. The response times in Experiment 1 showed that these
children experienced a significant slow-down in the under-informative utterances compared to
simple true utterances, suggesting that they detected the pragmatic violation even though they
did not reject it. In contrast, the participants who accepted under-informative utterances in both
tasks, did not show this slow-down in the binary judgment task and were equally fast in
accepting under-informative utterances as they were in accepting simple true utterances. Had
we only used the judgments from the binary task, these pragmatically tolerant children would
have been incorrectly categorized as not having yet acquired implicature.

Taken together, these results suggest that data from binary judgment tasks should be
interpreted with caution as they seem to systematically uthdeW LPDWH FKLOGUHQTYV



with pragmatics. In addition, other measures, such as response times, are necessary to
distinguish between children who accept under-informative utterances due to a lack of
pragmatic competence and children who accept such utterances due to pragmatic tolerance.

[1] Noveck, I. A. (2001). When children are more logical than adults: Experimental
investigations of scalar implicatur€ognition 78(2), 165-188.

[2] Feeney, A., Scrafton, S., Duckworth, A., & Handley, S. J. (2004). The story of some:
everyday pragmatic inference by children and adusanadian Journal of
Experimental Psycholog$8(2), 121-132.
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Why children and adults sometimes (but not always) compute implicatizeguage
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34th Boston University Conference in Language Developr@asicadilla Press, MA,
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Scalar Implicatures And The Literal-First Hypothesis: Theory Of Mind And Working
Memory Effects In Pragmatic Inferences By Patients With Psychosis

Martien Wampers& Walter Schaeken
!Research Group Psychiatry, University of Leuven, Belgium
2 Brain and Cognition, University of Leuven, Belgium

Introduction: 6 XFFHVVIXO VRFLDO LQWHUDFWLRQV UHO\ KHDYLO\ F
literal content of conversational statements and grasp the actual, intended meaning for in daily
communication. The message that one wants to express is often not explicity mentioned. For
decades, researchers have illustrated the difficulties patients diagnosed with psychosis experience
when they have to decode the non-literal content of conversational statements. These difficulties
include trouble grasping the figurative meaning of proverbs and metaphors and problems with
understanding humor and irony (e.g., Bambini et al, 2818ne & Bodenstein, 2005;Sponheim et
al., 2003). In the present study, we aim to gain more insight in the ability of people with psyehosis
derive scalar implicatures (SIs). Sls are among the most studied types of pragmatic inferences but, to
the best of our knowledge, have not yet been studied in people with psychosis.
Sls are based on linguistic expressions $i@me or, mustetc. Such expressions are part of a scale of
informativeness. Examples of such scales areAll/many/some >, <Must/may,
<Always/often/sometimes The statement Some patients were attentivevill be generally
interpreted DV~ Somie but not all patients were attenfiveD Q G Q R WAIl [patients were
attentve +RZHYHU RQ D VWULBM®\ P\HDREDR Vahd-poSdibly HIO 2K H

LPSOLFLW DbGGIHWILRRRY QRW IROORZ ORJLFDO@YoRuawW LV \
explanation for an SIW DUWV ZLWK WKH REVHUYDWLRQ WKDWAWKH V!
patients were attentive $ OLNHO\ H[SOD QD W L Ra&]l -kBntenCeRsthaXtiWs\/gdhtdhc® J W
is not the case, otherwise she, being a cooperative speaker, would have said so. Combining the
previous premises leads therefore to the interpretation that the speaker intended to say that she has
good relationship with some but not all of her colleagues. One of the consequences of this view is
that listeners access the literal interpretation of an utterance before computing conversational
implicatures such as scalar inferences. This viewpoint is sometimes referred to as the literal-first
hypothesis, and argues that the enriched interpretation is associated with a processing cost (e.g., D¢
Neys & Schaeken, 2007; Degen & Tanenhaus, 2015; Noveck, 2001). However, not all theorists
agree. Some argue that it is possible for an utterance to get an enriched interpretation right from the
start without any processing costs. The precondition for this immediate and automatic enrichment to
happen is that it is supported by the context (e.g., Chierchia, Fox, & SpectarRZ&kdati, 1995)
Both sides of the debate have emphasized the importance of psycholinguistic evidence to decide
whether the literal-first hypothesis is correct. We believe that insights miikel DOVR IURP SD'
studies. In the present study, we test in three experiments how people with psychosis respond to
underinformative statements containing scalar expressions. We expect patients with psgchosis t
have problems deriving Sls. They will respond less pragmatically when confronted with the scalar
HISUHVVLRQ 3VRPH™ WKDQ FRQWUROYV
Experiment 1We focused on the scalassme/alland tested the hypothesis that, in a binary sentence
verification task (true/false), patients with psychosis would choose the pragmatic interpretation of
some L H WKH 2QRW D less ofterQtheiHddrarols] W awrLoRtQe logical interpretation

L H 3The @dtient group consisted of 25 adults diagnosed with schizophrenia according to
DSM-1IV by an experienced psychiatrist. All patients were outpatients. The second group, the control
group, was matched to the patient group with respect to age and educational level On average,
patients derived less Sls than controls, which is in line with our hypothesis and this difference was
marginally significant. Moreover, the number of participants that consistently derives Sls, is
significantly higher in the control group than in the patient group. These differences are not due to



differences in the ability to perform the task since both patients and controls attain high levels of
accuracy on the filler items. Rather, these findings suggest that patients with schizophrenia are less
likely to derive Sls.

Experiment 2:We tested the same hypothesis as in Experiment 1, but now in young hospitalized
individuals with psychosis. The patient group consisted of 17 young psychotic patients, who were
diagnosed with psychosis according to DSM-IV by an experienced psychiatrist. All but two patients
were hospitalized. The control group was matched to the patient group based on age and educationa
level. Apart from the patient group, there were two changes compared to Experiment 1. Instead of a
binary judgment task, we used a ternary judgment task. Additionally, we investigated whether the
amount of pragmatic interpretations is associated with theory of mind (ToM) ability. At group level,
patients preferred the logical interpretation, yet a clear association between ToM and the amount of
logical answers was found. Only patients with an impaired ToM preferred the logical interpretation.
Experiment 3: We examined whether working memory (WM) influenced the amount of pragmatic
responses. Moreover, different scalar implicaturegylit/must warm/hot or/and, good/excellent
big/enormou}y were studied. The patient group consisted of 21 adult psychotic patients, who were
diagnosed with psychosis according to DSM-IV by an experienced psychiatrist. The control group
was matched to the patient group based on age and educational level. Like healthy controls,
individuals with psychosis showed scalar diversity: not all scalars were treated alike. In the clinical
group, an effect of WM was observed for some of the scalars, but not all.

Discussion: Taken together, these results can only be interpreted in a nuanced manner. The genera
picture is in line with the predictions of the literal-first hypothesis, as indicated by the working
memory and ToM-effect. However, the limitations of these effects make it clear that a strict literal-
first view is not consistent with the data. Moreover, we will briefly address the claim that a decreased
pragmatic ability is a core feature of psychosis.
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Speaker epistemic state and ad hoc quantity implicatures in children
Elspeth Wilson and Napoleon Katsos
Department of Theoretical and Applied Linguistics, University of Cambridge

Background Gricean and neo-gricean accounts of implicature assume that the listener takes
LQWR DFFRXQW WKH V SHFbDeXampl§, theHiSténenMinfe frém ey idtevarce
HM-RKQ DWH DQ DtBaSJoHi atehly enxa@Quiek e knows or can assume that the
VSHDNHU LV IXOO\ LQIRU RiisGs kh&w ¥3¥he is@rfiiy stop Kakbidtland,

2004) and has been demonstrated in studies with adults (e.g., Breheny, Ferguson & Katsos,
2013; Politzer-Ahles & Fiorentino, 2013). Children succeed with ad hoc implicatures from 3
years, where relevant information is in common ground (e.g., Stiller, Goodman, & Frank,
2015), and are able to match an under-informative utterance to a partially-knowledgeable
speaker from 5 years (Hochstein, Bale, Fox & Barner, 2014; Papafragou, Friedman & Cohen,
2016). 7TKH\ DOVR VWDUW WR UHDVRQ DERXW RWKHUVY HSLVYV
SUHGLFWLQJ DQRWKHUYV DFWLBQageBDNVH®Eelkman,Wiwdsl&U IDOV
Watson, 2001). Here, we present the first study to our knowledge that investigate O GUHQ TV
ability to take into account speaker epistemic state in ad hoc implicature derivation. Our
findings support a two-step developmental trajectory: first, children learn pragmatic inferences
(assuming full relevant common ground) and reasoning about epistemic states, and then
second, learto integrate the two processes.

Experimental study We tested English-speaking children aged 5;3-6;4 (N=34) and adults
(N=36) in a novel experimental design that combined an ad hoc implicature picture-matching

task (Horowitz & Frank, 2015), with the director task testing reference and perspective-taking

(e.g., Nilsen & Graham, 2009Figure 1. Participants collextdouble-sided picture cards and

SXW WKHP LQ D puFDUG ER[Y IROORZLQJ WXKIHVE&X;S/JH W KW UH
were four conditions (6 trials per conditidhlists across participants): unambiguous; common

ground ad hoc implicature; privileged ground ad hoc implicature; and privileged ground
semantic (checking perspective-taking with no pragmatic inference).
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In the critical privileged ground ad hoc condition, the card with only Xs was in privileged
ground, while the card with Xs and Ys was in common ground. If participants take into account
W KH S)XBiSdiniw §tate (not knowing about the card in privileged ground), they would not
derive an ad hoc implicature, and instead choose the card with Xs atfdrftbe puppety W K H
FDUG Z lisvdrKoptvilly informative description for the card with Xs and Ys. Participants
were asked every 4 trials which cards the puppet could / could not see, and whether he knew
what was on them. Adults completad online version of the task (via Prolific Acadeic
Children also did a Sally-Anne False Belief task (Wimmer and Perner, 1983).



Results All children passed the Sally-Anne task, except for one who is excluded from the
analysis. They also invariably answered correctly the questions about which cards the puppet
could see and know about. Adults were at ceiling in all conditions except privileged ad hoc;
children were at ceiling only in the unambiguous and common ground ad hoc conditions. As
the data was largely bimodally distributed, we coded participants as passers (scoring 5/6 or 6/6)
or failers (otherwis€) There were significantly more child passers in the privileged ground
semantic than privileged ground ad hoc conditiorF(1 H P D =185, $ = .003; Table 2A),

ard a significant association of age and performance with more adult than child passers in both
privileged ground conditions)(LVKHU TV i DEIWT aMes ZBY2C).
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Discussion and conclusio®ur results support a two-step development hypothesis. In contrast

to adults, children mostly persisted in deriving ad hoc implicatures when the speaker was
ignorant of the relevant picture (choosing the one the puppet could not see), despite reasoning
FRUUHFWO\ DERXW VRPHRQHTV I|DiggirHacehddmphdarurBslivhed Q R U D C
relevant information is in common ground. Some children also failed to take into account the
VSHDNHUTV SHUVSHFWLYH ZKHQ WKH XwWeyratibgkqowlddgeDV VHP
of the sp© NHUYV HSLVWHPLF VWD W Hthe@fd/drsexms 16 HeJaDcpharige Q W H L
for children. Our findings support the proposal that children develop the ability to integrate
contextual and linguistic information gradually (Papafragou and Skordos, 2016), and raise the
guestion: is integration of full theory of mind always required for some pragmatic competence?

%o
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Threshold adaptation and its time course: An investigation of gradable adjectives
Ming Xiang, Chris Kennedy, Allison Kramer (University of Chicago)

It is well established thahe interpretation of gradable adjectives is heavily context dependwers, si
the threshold of determining whether an object qualifies améavparticular adjectival property OXO
variesacrosscontexs. One source of variability e speaker different speakers may have different
thresholds for the same adjectivEor successful communication to happen, speakers need to
dynamically align thesholdsThis studyis a first step towards experimentally investigativigether
and how hearers adjust their adjectilveesholds based on speaker input

The procedurewas adopted and modified frotine speech adaptation studies/momenet
al. (2007) and Kleinschmidt and Jager (20¥5pne-to-five scalar continuum was created for three
adjective properties: a relative adjective OtallO, a minimum adjet®reO) and a maximum
adjective OplainO (see Figuke),lwhich represent three tifent kinds of lexical scales that lead to
distinct thresholds (Kennedy 200Y. The experiment consisted of a ra&libration, an
exposure/testing and a pastlibration sessiorin the pre-calibration session each participant was
presented with all thenages from each adjective scale multiple times, and made &y irmgment
to the question Ols this tall/bent/plain?0. The presentation of ifohgesd a Gaussian distribution,
with the image from scale position 3 presented most frequdatlyeach adictive For each
participant, the most ambiguous scale pammagefor each adjective was individually determined,
and was used for the next session. Indkposure/testing sessigrfor each adjective, participants
were exposetb a sequence of 2épetitonsof an auditory statemetitat describea S|multaneously
V|sually presented imagét six different intermediate exposure trial positions (the4®, 8", 13",
20" and 22f‘) participants received three test trials. The teststrédways consisof the @nost
ambiguousO image individually chosen for each participant fistmeh precalibration, and also an
additional image from the scale position right above rtfuest ambiguous image atight below it.
Participants made a binary judgment as to tiwbieeach test imageas Otall/bent/plainCgince the
goal of the testing trialsvasto examine whether and how participants adapt and reviseaweir
thresholds under the influence of the exposure trials, intwele@subject design, we manipulated
four different kinds of exposure sequences, defined by the combination of the wstidtaments
and the images they descrifeigure 1B. In the Ambiguous.Positive and the Ambiguous.Negative
conditions, the exposure image was the most ambiguous imagjeheauditory descriptiorwas
OThis is X0 or OThis is n&O. In the Prototypical.Positie®ndition,the exposure image was from
the highest #5 scale position, and the auditory descriptiwas OThis is XO. In the
Prototypical.Negative condition, the exposureage wadrom the lowest #1 scale positipand the
auditory descriptiorwas Orhis is Not XO For each of the four exposure sequences, beforérste
auditory statement, the speaker set up a discourse scenargpé¢iciteda relevant conversational
goal (e.g. OFor a party, | need a tall candleO or OFor a petyl & candle that is not tall@fter
completingall the exposure/testingials, participantsarried outa post-calibration sessionfor each
adjective, following the same procedure & precalibration.

Results and discussionThirty native speakers were recruited for each exmogondition
(120 total MTurkers. Figure 2 shows that participantsO thresholds wgnéisantly influenced by
the exposure sequenceseasuredby the change from prealibration to the postalibration
acceptance judgmentShere aregwo main findings. Firstthe Ambiguous.Negative exposure made
participants less likely to accept an image as having the propewheét¢eas the Ambiguous.Positive
exposure made participants more likely to do so. However, feetedf the Negative and Positive
statements with the Prototypical images is the oppdsiten the Ambiguous image exposure
conditions. To explain this, we propotit participantsnitially maintain probabilistic distributicn
over the possible threshold values for each gradable adjective, and upiog KEEmis is XO with an
exposure imagehey recalibrate the mean of the initial threshold distribubigrshifting the mean
towards the diretion of the scale position indicated by the exposure trial imagportantly, in
addition to maintainng and adjushg the threshold distribution for a category X, they also
simultaneously maintairand adjust thethreshold distribution for a category ON¥O. pon
observinga negativeexposure trialOThis isnot XQ they shift the mean othe ONotXOthreshold
distribution towardgshe exposure image as well. Since the two categories OXONat KO are not
completely independent from each othghifting the mean of one distribution simultaneoushdie



to the shift of the other mean as wéligure 3 demonstrate the processf threshold adaptation with
three examples. Adaptatiorthat involves shifting the mean ofan original category boundary
distributionhas been found for categorical perception in speech (Kleinschmidt armd20ddg¢ and
guantifier interpretation (e.ggomeand many Yildirim et al., 2016). The current study extendgth
general adaptation strategy to adjective processmgddition, our results alsshowed that even
exposures to statements that the hearer would have no disputecabhostill trigger readjustment
behavior for the hearer (e.g. the two tBtgpical exposure conditions).

The second finding in Figure i that for absolute adjectivgdain and bent although the
direction of the adaption is similar to the relative adjectale the adaptation effect is only present
under some of the exposure conditioge suggest that absolute and relative adjectwessensitive
to the same adaption strategy, but the-poiht oriented lexical semantics of absolute adjectives
leads to a very different initial threshold distrilmutifor the participants, whicim turn shapes the
output of the adaptation strategy.

Finally, the testing trials during the exposure sequence weignaelsto examine the time
course of the adaptation behaviAnalysis on these trials revealed that the adaptagftect emerged
at the earliest point we tested (i.e. after tffktr2al during the exposure sequence), and the effect size
did not change at the later testing trials, suggesting that adaptempens very early, and is
insensitive to the frequency of the exposure trial (Kfeinschmidt and Jager 20%6r categorical
speech peeption).

Conclusion Listeners actively and quicklsevise theirthresholds of gradable adjectives by
re-estimatingthe mean of the original threshold distributibased on speaker inputhe lexical
semantics of different adjectives also modiddibe output of the adaptation strategy.
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Returning to Non-entailed Presuppositions Again
Jeremy Zehr & Florian Schwarz University of Pennsylvania

Introduction. A key question in presupposition theory concerns the relatnship be-
tween presupposed and entailed content. Recent work by Kédinst (2012) and Sudo (2012)
proposes a new perspective on!dirences between classes afepupposition triggers, with
an empirical split roughly mirroring AbuschOs hard vs. sofigdinction and related notions.
They propose that triggers di er in whether or not their presippositional content simulta-
neously a ect the calculation of the presuppositions and dhe entailments of the sentences
in which they appear. Sudo shows that conventionally ent@tl contents can be singled out
from exclusively presupposed contents in that only the forem scope under non-monotone
quantibers such agxactly one(also see Tonhauser et al. (2013)Os notion of obligatory loca
€l ects). Recent experimental results by Zehr & Schwarz (2B)Lare in line with this dis-
tinction: the content presupposed bystop scopes undeexactly one suggesting that it also
al ects entailment. Crucially, this is not the case foalso: the presupposed content doesnOt
scope under the quantiper. Various authors (Zeevat, 1992|a@zberg, 2005, Domaneschi et
al. 2013) advance dierent proposals sharing a line of thinkg, which suggest arexplanation
for this split in triggersO categories. While the vertop cannot be left aside when composing
the meaning of the sentence b as it would result in somethinginterpretable D leaving aside
the additive particle alsowould not al ect the good running of the interpretative procss. As
a result, sincealso exclusively contributes presupposed information, ignonnit results in a
viable interpretation where the presupposed content playso role under the scope aéxactly
one This strategy is not viable forstop, and its content winds up contributing under the
scope of the quantiber.

We test this removability/independence (RI) hypothesis egerimentally by comparing
return to (go) again (as well asgo back. These are intuitively equivalent in terms of
their overall meaning, but di er precisely with regards to he crucial hypothesized property:
ignoring return is fatal to the interpretation process, but ignoringagain or back leaves us
with perfectly interpretable sentences. In addition, we idude stop and also for additional
points of reference and to ensure comparability with Zehr & ®warzOs results. Our results
provide clear evidence against the RI hypothesis, a&sturn patterns with again (as well as
also), and not with stop. At the same time, our data provide further support for SudoOs
entailment-contrast proposal.

Design. We employed a picture selection task with a covered box (Huareg al. 2013)
using sentences with non-monotonic quantibers, paralle Zehr & Schwarz (2015). The de-
sign utilized recordings of minimally varied sentences witidentical pictures to test whether
or not the presuppgsed informationyjs considered for evalimn of the quantiperexactly one
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Zehr & SchwarzOs (2015) results falso (with stress onWednesday and stop provide baseline
and ceiling for the role of presupposed content respectiyeltheir subjects generally did not
consider the presupposed information dalso (of going to the aquarium before Wednesday
b highlighted in green here) in assessing tlegactly oneclaim for alsqg instead using only
the entailed information (highlighted in red here), and this rejected the visible picture. In
contrast, the presupposed information oktop (highlighted in green here) generally WAS
considered for counting-purposes and the picture accepteflased on the RI hypothesis, we
expectagain and back to pattern with alsg and return with stop. Though return conveys
the same overall information as the other two, it cannot be heitously removed (nor can
its prebx re-) while it contributes, independently from the presupposibn, to the entailed
content, unlike in the case ofagain and back

Procedure. 150 participants were recruited via Prolibc.ac to particigte in a 15 minute
study for £1.30. Stimuli were presented via Ibex. Participants saw tget pictures and
Ocovered boxO variants where relevant details were ocdlualed had to decide which of the
two matched the sentence they heard. Trigger-type was a beden-participant factor, so that
30 participants saw 12 items per condition for each trigger.

Results and Discussion. The predictions of the Also

Return Again
RI hypothesis were not borne out. Target acceptance
rates for return, back and again were overall much 2
closer to also than to stop. This suggests that the 5.
presuppositions of these triggers generally do not Dg’* == i __
ure in the evaluation of theexactly oneclaim. In- e« —— —— e
terestingly, mixed-é ect regression models show that I .Ctt,
back rather than return, stands out as factoring the & Contrrmrve
presupposition into the evaluation of the quantiper ... [ ]

more often (though still far less so tharstop). A tentative explanation relates this result
to el ects of prosody on at-issueness, along the lines of afRuential proposal by Simons,
Tonhauser & colleagues, where material becomes presupplogeecisely if it is not at-issue in
terms of addressing the QUD. Conversely, stressing a presupjiional expression increases
the chances of it becoming at-issue (also see Tonhauser et(@016)). Post-hoc analyses of
mean FO-values in our recordings indeed reveal a higher mean lback compared toagain,
but crucially the prosody-based explanation doesnOt exteto return: it exhibited higher
mean FO-measurements, bubwer target-acceptance rates, tharback and evenstop.
Ultimately, our results are in line with an entailment contrast a la Sudo/Klinedinst,
but they leave us without an explanation for why triggers belog to the class they belong.
We see two potential lines of explanation worth of investigeon. The Prst (suggested by
a reviewer) appeals to non-presuppositional alternativesvhile go naturally appears as a
non-presuppositional alternative toreturn, go againand go back it is harder to bnd one for
stop. The second draws on Abrusan (2016)Os proposal. It hypothes that stop introduces
a timespan ofgoing events as inherently connected to a timepoint of reaching #ase of not
going, making it impossible for our participants to restrittheir attention to that timepoint;
the other triggers by contrast introduce multiplegoingevents mapped tasolabletimepoints.
Selected References. Abrusan, M. 2016. Presupposition cancellation. NLSDomaneschi et al. 2013.
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