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Pragmatic reasoning with (non-)visual alternatives 
 
1 Starting point 
 
There is an ongoing debate in the theoretical literature on what the role and importance of 
alternatives is in deriving non-literal meaning components such as presuppositions (see e.g., 
Abusch, 2010; Romoli, 2011; Abrusan, 2011; Schlenker, 2021) conversational implicatures (see 
e.g Horn, 1972; Levinson, 2000; Sauerland, 2004; Geurts, 2010; Katzir, 2007; Fox & Katzir, 2011; 
Chierchia, Fox & Spector, 2012; Bade & Sachs, 2019) and presuppositional implicatures (Heim, 
1991; Chemla, 2006; Percus, 2006; Sauerland, 2008; Bade, 2016; Marty, 2018; Anvari, 2019; 
Bade, 2021; Bade & Renans, 2021). The question has been studied extensively with experimental 
methods exploiting visual paradigms such as visual worlds, the gumball paradigm, visual 
animations, gestures, visual priming and covered box paradigms (Huang & Snedeker, 2009; 
Breheny et al., 2013; Degen & Tanenhaus, 2015; Bill et al. 2018; Bott & Chemla, 2016; Rees & 
Bott, 2018; Bade & Schwarz, 2019a,b; Tieu et al., 2019; Schneider et al. 2019, 2021; Waldon & 
Degen, 2020). Despite the growing body of experimental work exploiting visual stimuli, there is 
no systematic investigation of the properties of the visual alternatives themselves, what they 
contribute to meaning, and what constraints they are subject to. The aim of the project is to fill 
this gap and to (i) develop models of pragmatic inferences explicitly incorporating visual 
information, and (ii) develop new methods to study the properties of visual alternatives. 
 
Overview 
The first two types of pragmatic meaning the project will focus on are conversational and 
presuppositional implicatures (also sometimes labelled ‘anti-presuppositions’ or ‘implicated 
presuppositions’). The conversational implicature of (1a), containing the scalar term “some”, in 
(1b) is assumed to be derived by negating the stronger alternative with “all”, its lexical competitor. 
The presuppositional implicature in (2b) is the result of reasoning over the presuppositionally 
stronger version of the sentence in (2a), which contains a definite instead of an indefinite 
determiner.  
 
(1)  a. Some of the cooks are bald.  
 b. Not all of the cooks are bald.          Scale = {some, all} 
(2)  a. A book Florence wrote is on the bestseller list. 
 b. Florence wrote more than one book.            Scale = {a, the} 
 
On the surface, the reasoning process involved in the two inference types is quite similar. 
However, as opposed to the alternatives relevant for deriving (1b), the alternatives of (2a) differ 
in what they presuppose, not what they assert. As a result, the inference in (2b), and, more 
generally, the issue of the number of books Florence wrote, is not part of the sentence’s main 
point. From a theoretical point of view, it should thus be harder to draw attention to the relevant 
alternatives. For both inference types it is still an open question how different types of alternatives 
affect them differently (e.g. provided by the context versus the lexicon). One aim of work package 
1 (WP1) of the proposed project is to study the role of visual alternatives in pragmatic reasoning 
processes in comparison to linguistic alternatives, see RQ1-a below. Specifically, WP1 will test 
the hypothesis that visual input alone can trigger the generation of both contextual and lexical 
alternatives. Another aim of WP1 is to test whether visual alternatives share properties with 
linguistic alternatives, and are subject to similar constraints, see RQ1-b below.  
 
RQ1: how does pragmatic reasoning and strengthening proceed? 
a) what is the role of visual alternatives in generating different scalar inferences?  
b) what are properties of and constraints on visual alternatives? 
 
The focus of work package 2 (WP2) of the project will be on the importance of visual versus 
linguistic alternatives for a presupposition triggering mechanism. The theoretical question guiding 
WP2 is what the predictors are for meaning components of a complex expression coming out as 
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presuppositional (the triggering problem). For example, the meaning component in (3a) of the 
sentence in (3) containing the lexical presupposition trigger and change of state verb “stop” is 
considered a presupposition, whereas (3b) is the sentence’s assertion.   
 
(3)  Jordan stopped calling the weather channel. 
 a. Jordan used to call the weather channel. 
 b. Jordan does not call the weather channel. 
 
Existing theories on presupposition triggering make diverging predictions for why the meaning in 
(3a) is construed as a presupposition. They refer to alternatives and focus/topic to varying 
degrees (Abusch, 2010; Abrusan, 2011; Schlenker, 2021). Previous experimental research 
suggests that new insights can be gained from data using pro-speech gestures and visual 
animations (Tieu et al., 2019). These data show iconic triggering in action and highlight the need 
of a triggering algorithm. However, productive lexical triggering has never been observed 
experimentally. A first goal of the second component of the proposed research is to develop a 
novel experimental paradigm combining visual animations and a word learning task. The novel 
paradigm will be used to test different theories of triggering, especially regarding the importance 
they put on visual input, e.g. visual salience of and access to the presupposed meaning 
component (Schlenker, 2021), see RQ2-a below.  
Recent experimental research suggests that identifying presuppositions is hindered by the fact 
that traditional tests do not test exclusively for presuppositions and allow for gradience in 
judgment (Tonhauser et al., 2013; Tonhauser; Degen & Beaver, 2018). Furthermore, 
presuppositions are assumed to create a truth-value gap, i.e. a sentence whose presuppositions 
are not verified is neither considered true or false. The methodological problem arising from this 
is how to ask for and detect presupposition violations. The literature offers different options such 
as adding a “neither true or false” option (Križ & Chemla, 2015) or slider responses on a scale of 
truth (Abrusan & Szendroi, 2013) but also very prominently features usage of visual input, e.g. 
covered box and visual world paradigms (Bill et al., 2018; Creemers et al., 2018). A further 
methodological goal of work package 2 is to use the visual paradigm developed to compare 
different visual and non-visual task types, thereby establishing reliable ways to test for 
presuppositionality. 
 
RQ2: how are presupposition triggered? 
a) what role does visual salience of the alternative play in presupposition triggering? 
b) how can presuppositions be detected in experimental set-ups using visual stimuli? 
 
Overall, the project will study the influence of visual alternatives on three inference types which 
have been at the core of research on the semantics-pragmatics interface in combination.  One 
aim is to investigate properties of visual alternatives to model their role in pragmatic inferences. 
A second aim is to systematically investigate and compare existing methodologies using visual 
input and stimuli, and develop new ones based on the insights gained. 
 
1.1 State of the art and preliminary work 
 
1.1.1. Theoretical background 
 
A basic assumption regarding the computation of conversational implicatures is that it requires 
abductive reasoning over alternatives based on the Gricean maxim of quantity (‘Be informative’, 
Grice, 1989), i.e. the hearer assumes that by not using a stronger alternative the speaker wants 
to convey that s/he considers this stronger alternative to be false. As a result, the strengthened 
meaning of a sentence is its literal meaning plus the negation of that stronger alternative. 
However, how this reasoning proceeds and what the relevant alternatives are is still highly 
controversial. Yet, they are key to understanding and modelling the derivation of these inferences. 
Generally, two main sources of linguistic alternatives are considered: the context and the 
lexicon/grammar. Grammar has been argued to play a dominant role in deriving alternatives for 
scalar inferences such as (1b) (Horn, 1972), where “all” is assumed to be a lexical competitor of 
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“some”. Another prominent case of a scalar inference involving the lexicon is the “not-and” 
implicature of natural language disjunction, see (4a) and its implicature in (4b).  
 
(4)  Yolanda had spinach and eggs for lunch. 
 a. She liked the spinach or the eggs.      
 b. She did not like the spinach and the eggs.      Alt = {or, and} 
 
These cases differ from cases such as (5b), which is the implicature of (5a) given the context in 
(5). 
 
(5)   Yolanda had spinach and eggs for lunch. 
 a. She liked the spinach. 
 b. She did not like the eggs.      Alt = {Y liked the spinach, Y liked the eggs} 
 
The relevant alternatives to derive the inference in (5b) are not the result of accessing a lexical 
scale but are given in the context. They include alternative things Yolanda could have liked.  

The exact method to derive alternatives and the mechanism to exclude them vary with the theory 
but are intricately linked under any theory. According to the classical Gricean view, the 
mechanism behind strengthening is abductive reasoning over more informative things the 
speaker could have said. What these things, the alternatives, are, is considered highly context 
dependent and not formally derived. In addition, the mechanism is taken to be a global one, 
operating on the level of utterances. Under a grammatical approach to implicatures, the 
mechanism of strengthening is a covert syntactic operator. It can occur locally and can be 
obligatory (Chierchia et al., 2012). This operator takes a set of alternatives Alt and a proposition 
p and excludes those propositions in Alt that are not entailed by p. Its lexical meaning is thus very 
similar to the exclusive particle ‘only’ (modulo presuppositions). There exist two versions of this 
operator, one working with minimal models (EXHmm) (Groenendijk & Stokhof, 1984; Schulz & 
Van Rooij, 2006; Spector, 2007) and one working with innocent exclusion (EXHie) (Fox, 2007). 
Spector (2016) shows that they differ in what alternatives they need to consider. A theory working 
with EXHmm distinguishes between scalar and contextual cases insofar as the alternatives for 
scalar cases are built from what is given in the sentence. To build models for the contextual case, 
the context must be considered. The operator EXHie is associated with another view on 
alternatives, where a limited set of operations—substitution, replacement, deletion—derive 
alternatives from a given structure (Katzir, 2007; Fox & Katzir, 2011). The mechanism is argued 
to be the same for lexical and contextual cases. However, what is replaced or substituted differs 
in extant accounts. Another view to consider is offered by Geurts (2010). He generally assumes 
a Gricean reasoning mechanism to be active in quantity implicatures. However, he considers 
disjunction to be a special case. He argues that it implies that ‘the speaker does not know a’ and 
‘the speaker does not know b’. As a result, it makes little sense to think about the speaker uttering 
the conjunction of both he claims. The resulting inference, according to this view, is not an 
implicature but just an assumption based on the contextual probability of both disjuncts being true 
in a given context. Thus, no quantity-based reasoning is involved in this case at all and as such 
it should be distinguished from cases where contextual alternatives are clearly considered.  

An issue that has not been addressed in the theoretical discussion is whether the same 
constraints on and mechanisms of deriving alternatives apply to visual information, and to what 
extent. Experiments described in work package 1 will compare visual and linguistic alternatives 
to disentangle their roles and define their respective properties. This complements and will be 
contrasted with similar questions asked for other modes of visual presentation studied in the SPP, 
most notably gestures and sign languages. 
Even though the reasoning mechanism involved is very similar, presuppositional implicatures 
such as (2b) have theoretically been set apart from other implicatures (Heim, 1991; Percus, 2006; 
Sauerland, 2008). One important reason is their status as non-at-issue and projective content. 
Scalar implicatures do not project, i.e. embedding weaker scalar items such as disjunction will 
reverse the scale and entailment pattern, i.e. (6a) is now the strongest possible meaning on the 
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scale (entails (6b)) and has no implicature. However, embedding the weaker in indefinite under 
negation in (7a) still competes with the structure containing a definite and, as a result, has the 
inference in (7b). 
 
(6) a. John did not see Mary or Sue. 
 b. John did not see Mary and Sue. 
 
(7)  a. Florence does not like a book she wrote. 
 b. Florence wrote more than one book. 
 
  This projection property is the result of the alternatives differing in presuppositional status, not 
informativity. A different pragmatic maxim has been introduced to account for the competition, 
Maximize Presupposition (Heim, 1991; Percus, 2006; Chemla, 2006; Sauerland, 2008; Bade, 
2021). Given these differences, the main theoretical questions regarding these inferences 
addressed in the recent literature are whether alternatives are generated in the same manner 
(Bade, 2016; Bade, 2021; Bade & Renans 2021), and are excluded by the same mechanism 
(Marty, 2018; Anvari, 2019). The question regarding the role of visual alternatives will be extended 
to this inference type. This allows for building more comprehensive theories incorporating visual 
information. Furthermore, a comparison of the two inference types will enable us to study 
relevance of the notion of novel versus given information in visual alternatives and 
communication. 
 
Regarding presupposition triggering, an ongoing theoretical question is why certain meanings of 
complex expressions are more likely to be construed as presuppositional (the triggering problem). 
Recent accounts highlight the role of (visual) attention and alternatives in this process (Abusch, 
2010; Abrusan, 2016; Schlenker, 2021). Abusch introduced a theory of verbal presuppositions 
which predicts triggering from lexical alternatives, i.e. the source of the presupposition of change 
of state verbs like “stop” comes from a disjunction of the lexical alternatives {stop, continue}, see 
(5a). The disjunction entails (5b), which is treated as presuppositional as a consequence. 
 
(5)  a. Jordan stopped or continued calling the weather channel.   {stop, continue} 
 b. John used to call the weather channel. 
 
For Abrusan, it is topicality of the reference time that plays a role in the presupposition of “stop”. 
She argues that verbal presuppositions are those entailments of the verb that are not about the 
topic time. Clearly, the initial state of Jordan calling the weather channel is preceding the current 
state of her not calling it and is thus rightly predicted to come out as presuppositional. Recently, 
Schlenker (2021) proposed a triggering algorithm based on the probability of having prior 
knowledge of certain states. Since it is more probable to have prior knowledge of states preceding 
the current state the pattern for “stop” is explained. The theory also emphasizes the role of visual 
access to the presupposed meaning before encountering a complex expression, as it constitutes 
prior knowledge.  
 
1.2.2. Experimental background on non-literal meanings 
 
Conversational implicatures 
The importance of alternatives for the process of pragmatic strengthening has been demonstrated 
experimentally, both in the domain of conversational implicatures (Huang & Snedeker, 2009; 
Breheny et al., 2013; Chemla & Bott, 2014; Degen & Tanenhaus, 2015; Bill et al. 2018; Bott & 
Chemla, 2016; Gotzner et al., 2016; Van Tiel & Schaeken, 2017; Rees & Bott, 2018; Waldon & 
Degen, 2020), and presuppositional implicatures (Bade & Schwarz 2019a,b,2021; Schneider et 
al. 2019, 2021). Specifically, alternatives have been shown to delay or facilitate the process, 
depending on a variety of additional factors. Albeit the fact that most of these studies employ 
visual paradigms, the properties of the visual stimuli themselves and their impact on the rate of 
inferences observed alone is rarely discussed. Moreover, the visual paradigms used are quite 
diverse, and differ in whether they use stative or animated pictures, what kind of events they 
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depict, the numbers and colors of items shown (i.e., complexity of the picture), and whether they 
are abstract (including shapes and lines), or more concrete (including calendars, machines, 
people with objects). A systematic comparison of these paradigms and how these properties may 
be factoring into the findings is missing.  
For example, Degen and Tanenhaus (2015) investigate the scalar implicature associated with 
“some” using a visual gumball paradigm. The paradigm includes a picture of a gumball machine, 
which, depending on the contextual condition, dispenses some or all of the gumballs visible in the 
upper compartment of the machine. Their data point to the presence of a contextual question 
playing a role, as well as the presence of alternative expressions, such as numerals. They also 
find that the size of the domain, i.e. how many gumballs are in the machine, influences the rate 
of inferences drawn. What they do not discuss is what alternatives or questions are evoked by 
the properties of the visual scenario alone.  
A lot of experimental research focused on the question whether a distinction between scalar 
alternatives relevant for cases such as (4) and contextual alternatives relevant for inferences such 
as (5) needs to be made (Breheny et al. 2013: Chemla & Bott, 2014; Bott & Chemla, 2016; van 
Tiel and Schaeken, 2017; Rees & Bott, 2018; Waldon & Degen, 2020). The findings point in 
different directions, with some of the data suggesting that different alternative types influence the 
strengthening mechanism differently (Bott & Chemla, 2016; Van Tiel & Schaeken, 2017) and 
some of it suggesting that their exclusion is equally costly (Breheny et al, 2013). One crucial way 
in which these studies differ is the visual paradigm they use. Breheny et al. (2013) use videos 
which depict a person putting cutlery in different boxes. The participants are describing this video 
to another interlocutor in an interactive setting.  By contrast, in van Tiel and Schaeken’s (2017) 
study participants are judging the truth of sentences given abstract shapes. An unanswered 
question is what part of the visual task may be contributing to the differences observed.  
Additional experimental evidence for there at least being partial overlap between contextual and 
scalar cases comes from semantic priming paradigms (Bott & Chemla, 2016; Rees & Bott, 2018; 
Waldon & Degen, 2020). The logic behind the paradigms is that participants are first faced with 
picture choices forcing a weak or strong reading in the prime phase. Then they are tested on their 
understanding of sentences in the probe phase where they have a choice between an overt 
picture (falsifying the strong reading), and covert picture with the question “Better choice?” on it. 
Using covert information (the covered box paradigm) is a common method in experimental 
pragmatics. The advantage of the paradigm over a simple truth value judgement task is that 
participants are not forced to use a ’false’-judgement for pragmatic violations. It allows participants 
to make decisions based on false pragmatic meaning without having to choose a picture or make 
a judgement they do not consider fully appropriate (Huang & Snedeker, 2013).  
Using this priming paradigm, Rees and Bott (2018) find that the presence of the stronger 
alternative alone primed exclusion mechanisms (see also Waldon & Degen, 2020). That is, when 
participants are presented with a picture with only hearts and a sentence “All of the shapes are 
hearts”, they are more likely to draw the scalar inference with “some”. They suggest a model of 
strengthening based on these findings where activation of the alternative is sufficient the 
mechanism of excluding it. However, a distinction between visual exposure to the “all” picture and 
the “all” sentence is not made in the discussion or the model.  
 
Presuppositional implicatures 
Less experimental work has focused on the role of alternatives in the domain of presuppositional 
implicatures, with the existing work focusing on indefinites.  
In a series of visual world studies (with and without eye-tracking), Bade and Schwarz (2019a,b; 
2021) investigate to what extent participants draw a non-uniqueness inference associated with 
the indefinite determiner “Ein” in German and “A/One” in English (see example (7) above). In the 
first set of studies, sentences like “A/The shirt in Benjamin’s closet is blue” were presented 
auditorily and paired with three different pictures, all of which showed a boy with a closet. On one 
of the pictures, the closet contained three shirts, one of which was blue (non-unique condition). 
On another picture, only one blue shirt was depicted (unique condition), and no shirts were 
depicted on a third (distractor) picture. Participants were asked to choose the picture they thought 
was corresponding to the sentence, and indeed they looked at the respective target picture 
(picture with a single shirt for the definite determiner, and picture with multiple shirts for the 
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indefinite determiner) very early on upon hearing the noun. This suggests that the (anti-
)uniqueness information encoded in the determiners was used rapidly for interpretation. In 
addition, differences between both determiners were observed. Inferences based on the use of 
the indefinite determiner were drawn to a much lesser degree (~30%)  than those evoked by the 
use of the definite determiner (80-90%). Differences between determiners were also observed in 
eye-tracking patterns for the cases where the target was chosen. Similar patterns were observed 
in mouse-tracking data from a visual world paradigm (Schneider et al., 2019). 
In follow-up experiments, Bade and Schwarz (2019b, 2021) find that several factors influence the 
rate of target choices for indefinites. Most importantly, they highlight that access to the visual 
alternative matters. When sentences with indefinites were presented in a comic strip where one 
of the interlocutors said “Look, a shirt in my closet has a stain on it!” the rate of non-uniqueness 
inferences went up (~70%). Their results also suggest that properties of the picture alone 
mattered. In an eye-tracking study (Bade & Schwarz, 2019b), participants heard a sentence 
“Someone spilled orange juice on a TV/pillow in the living room”. Their task was to drag a stain 
on one of the pictures, which differed with respect to whether one or two TVs/pillows were 
depicted. They observed that the more the described object was considered typically unique, the 
more inferences were observed. However, they also see that that picture alone attracted 
attention. That is, before hearing the determiner, participants were more likely to look at the 
picture with two TVs than the one with one TV. This suggests that attention to the number (and 
thereby attention to the definite alternative) can be drawn by the picture. The also observe that 
exposure to the lexical alternative “the” increased the rate of presuppositional implicatures with 
indefinites (see also Schneider et al., 2021). When a production task with options “the” and “a” 
available to the participants occurred first, the rate of non-uniqueness inferences spiked. 
Schneider et al. (2021) observe that the difference between determiners in processing speed 
even completely disappears when participants only ever experience felicitous uses of both 
determiners.  
Bade and Schwarz (2021) also compare overt competition (forced choice between two pictures) 
to a paradigm with the covered box (CB). They note that there are almost no CB choices when 
non-uniqueness was violated. This contrasts with their findings for implicature cases they included 
as controls. This is another indication that access to the alternative is crucial for deriving non-
uniqueness inferences. Furthermore, it suggests that visual stimuli, specifically the CB paradigm, 
work differently for scalar and presuppositional implicatures.  
 
Triggering presuppositions  
There is little experimental work explicitly addressing the triggering problem for presuppositions. 
Most existing theories make correct predictions for the cases they discuss, e.g. they correctly 
predict the initial state to be presupposed in the case of change of state verbs. However, their 
hypotheses regarding the underlying source of presupposition triggering is hard to test for 
established presuppositional expressions. That is, productive lexical triggering in action is hard to 
observe. There is evidence for productive presupposition triggering with pro-speech gestures and 
visual animations (Tieu et al. 2019), as well with American Sign Language, both of which underline 
the need for a triggering algorithm (Schlenker, 2021).  
Experimental data on presuppositions more generally support the view that presuppositions can 
be tracked using experimental methods (e.g., Schwarz, 2007; Schwarz & Tiemann, 2017; 
Schneider, Bade & Janczyk, 2020). Furthermore, experimental evidence suggest that visual world 
and covered box paradigms can be exploited to investigate presupposition processing. As before, 
the findings vary to a large degree depending on a variety of factors. Romoli and Schwarz (2015) 
use a visual world paradigm where certain habits of characters were indicated through little 
calendars depicting activities of the day. They find 75% covered box choices with violated 
presuppositions of “stop” under negation (same for indirect scalar implicatures). Bill et al. (2018) 
however, find a slightly different pattern with a similar set-up. They see CB rates with direct scalar 
implicature of around 72%, indirect scalar implicatures of around 50%, and ”stop” under negation 
of around 37%. Due to the discrepancy with previous results they looked into different factor 
influencing the CB choices with negated ”stop” sentences. They find that prosody influences 
response patterns significantly. CB choices range from around 40% to 70– 90% with a specific 
intonation. In both studies, CB choices for positive sentences are at ceiling level for 
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presupposition violation, similarly to assertions. However, they find that the CB choice was slower 
with presupposition failure than when overt picture was false assertion. Overall, they find a very 
mixed picture, but presuppositions will evoke CB choices rates and reaction times different from 
controls making the assertion false. The empirical picture gets even more complex and mixed 
when embedding under quantifiers is considered (Creemers et al., 2018). 
As for implicatures, the properties of the visual alternatives themselves are not considered in the 
experimental literature on presuppositions. To evaluate previous findings, especially the observed 
differences between (presuppositional) implicatures and presuppositions, a deeper 
understanding of the visual paradigms used is needed, especially the (different) roles covered 
boxes and other visual paradigms play.  
 
In sum, the research on all three inference types highlights the importance of visual information. 
Several methodological questions arise, especially regarding what alternatives or questions are 
evoked by visual information alone. Moreover, an issue arising from the findings so far is whether 
visual information or stimuli affect different inference types differently. Studying the role of visual 
information in all three of them will allow for insights regarding whether a distinction between given 
and novel information can and must be made for visual communication, and if so, how this 
distinction can be modeled.  
 
1.2 Project-related publications   
 
1.2.1 Articles published by outlets with scientific quality assurance, book publications, 
and works accepted for publication but not yet published.  
 

1. Bade, N. (2021). On the scope and nature of Maximise Presupposition. Language and 
Linguistics Compass, 15(6). 

2. Bade, N., & Renans, A. (2021). A cross-linguistic view on the obligatory insertion of 
additive particles—Maximize Presupposition vs. Obligatory Implicatures. Glossa: a journal 
of general linguistics, 6(1). 

3. Bade, N., & Sachs, K. (2019). EXH passes on alternatives: A comment on Fox and 
Spector (2018). Natural Language Semantics, 27(1), 19-45. 

4. Bade, N., Picat, L., Chung, W. & S. Mascarenhas (accepted). Attention and alternatives in 
language and reasoning – A reply to Mascarenhas & Picat (2019). Semantics and 
Pragmatics. 

5. Schneider, C., N. Bade, M. Franke, and M. Janczyk (2021). Presuppositions of 
determiners are immediately used to disambiguate utterance meaning: A mouse-tracking 
study on the german language. Psychological Research, 1–19.  

6. Schneider, C., N. Bade, & Janczyk, M. (2020). Is immediate processing of presupposition 
triggers automatic or capacity-limited? A combination of the PRP approach with a self-
paced reading task. Journal of psycholinguistic research, 1-27. 

7. Bade, N. and F. Schwarz (2019b). (In-)definites, (Anti-)uniqueness, and uniqueness 
expectations. In F., Goel, A. K., Seifert, C. M., & Freksa, C. (Eds,), Proceedings of CogSci 
41, 119–125.  

 
1.3.2 Other publications, both peer-reviewed and non-peer-reviewed 
 

8. Bade, N. and F. Schwarz (2019a). An experimental investigation of antipresuppositions. In 
A. Creemers and C. Richter (Eds.), Proceedings of Penn Linguistics Colloquium 42, 31–
40.  

9. Bade, N., & Schwarz, F. (2021). New data on the competition between definites and 
indefinites. Experiments in Linguistic Meaning 1, 15-26. 

10. Bade, N. (2018). Obligatory Additives in the Antecedent of Conditionals. In Proceedings of 
Sinn und Bedeutung  21(1), 73-88. 
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2 Objectives and work programme 
 
2.1 Anticipated total duration of the project 
 
The project applied for is part of the Priority Programme/SPP 2392 “Visual Communication. 
Theoretical, Empirical, and Applied Perspectives (ViCom)”. The project’s duration is hence 
anticipated to be identical to the programme. Funds are applied for accordingly.  
 
2.2 Objectives 
 
The main objective of the project is to study theoretical and methodological questions regarding 
properties of visual versus linguistic alternatives to (a) understand properties of the visual modality 
in the domain of alternatives (empirical objective) and (b) incorporate visual alternatives as a 
factor into theories and models of pragmatic strengthening and presupposition triggering 
(theoretical objective). The project thereby directly adds to the objectives of the priority program 
in (i) the development of new methods using visual communication and (ii) the development of 
multi-modal theories as part of the cluster visual studies.  
Work package 1 (WP1) will explore the role of alternatives in the derivation of scalar inferences, 
both in the presuppositional domain and on the level of assertion (RQ1). Specifically, different 
priming paradigms using visual primes will be used to investigate whether alternatives can be 
provoked with purely visual means, thereby disentangling what the role of verbal versus visual 
communication is.  
The goal of work package 2 (WP2) is to develop and establish a new and reliable methodology 
using visual animations and word learning tasks for studying presupposition triggering (RQ2). The 
theoretical aim is to employ this methodology to further our understanding of the involvement of 
linguistic knowledge, such as lexical alternatives, in presupposition triggering, and to distinguish 
it from the involvement of contextual knowledge, such as visual access to events, their relative 
temporal order and predictability. The methodological aim is to investigate and compare different 
methods using the visual communication channel to detect presuppositions in an experimental 
set-up.   
 
2.3 Work programme including proposed research methods 
 
2.3.1. WP1 Accessing alternatives through pictures versus language 
 
WP1-a is concerned with the role of visual alternatives in deriving conversational implicatures. 
Existing models of strengthening say that activation of alternatives is a) constraint by context, 
more specifically exposure to the alternative and b) enough to activate an exclusion/strengthening 
mechanism. According to some theories of alternatives, their derivation is further limited by 
structural and complexity constraints. The purpose of the studies proposed is to investigate 
whether visual alternatives are subject to the same constraints regarding complexity and salience, 
thereby complementing work in the priority program investigating similar issues for gestures.  
Semantic focus is one prominent way of guiding attention to alternatives using language (Rooth, 
1992). It can be marked by using intonation (pitch accent on the term in focus), e.g. “Yolanda ate 
the spinachF” or giving an overt question “What did Yolanda eat?”. The question addressed by 
experiment series 1 is whether questions or focus can be evoked by using visual stimuli only. 
The starting hypothesis is that visual contrast triggers linguistic alternatives, which will prime 
pragmatic strengthening. Extending previous priming paradigms, the first set of experiments will 
employ a new strategy of visual priming only. It will expose participants to different images in the 
priming phase. For each trial, they see two pictures, one after the other. The way they differ is 
supposed to indicate what is at issue. The task will simply be asking the participants Same 
picture? (variant: Different picture?). Critical picture types are given in Figures 1a-1c. The first 
picture pair will make it salient which colour the stars have, the second whether all stars are red, 
the last whether only stars are red. 
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In the probe phase, participants will be tested on their truth value judgment regarding the two 
pictures in Figure 1b for “Some of the stars are red” (lexical case). Its stronger reading (“Some 
but not all the stars are red”) is falsified by the picture on the left but not by the right picture in 
Figure 1b. Participants will also be tested on their judgment regarding “The stars are red” 
(contextual case) given the two pictures in Figure 1c. Its stronger meaning (“The stars are red but 
not the circles”) is falsified by the picture on the left, but not the one on the right. If exposure to 
visual alternatives alone will trigger linguistic alternatives, which pictures participants were primed 
with should affect their judgments in the probe phase. The question evoked by visual priming with 
Figure 1 (“Are the stars red?”) does not make the colour of the circles salient, nor does it make 
the amount of red stars salient, as opposed to the parings in 1b and 1c. Thus, priming with this 
picture should lead to lower rates of implicatures for both lexical cases and contextual cases. A 
question is whether priming with the pictures in Figure 1c will affect lexical cases, and the reverse. 
If triggering alternatives will trigger the mechanism and the mechanisms is the same for both 
types of implicatures, we should see this kind of visual priming across scale types. 
The priming with pictures will be compared to priming with linguistic stimuli. That is, instead of 
showing pictures in the priming phase, participants will be exposed to sentences containing the 
relevant alternatives, see (5a) to (5d). Participants will be asked whether the sentences they see 
(one after the other), are the same or distinct. The task in the probe phase remains the same. 
Participants are asked about the truth of “Some of the stars are red” in the different picture 
scenarios given in Figure 1b and 1c. The comparison between the two priming types allows for 
methodological insights regarding what the exact role of visual versus linguistic attention to 
alternatives is. The working hypothesis is that the effect on strengthening is the same as for visual 
alternatives introduced above. Testing this hypothesis will also help in forming multi-modal 
models of pragmatic strengthening mechanisms. 
 
(5)  a. Every star is red. || Every star is green. 
 b. Every star is red || Some but not all stars are red.  
 c. Only the stars are red. || The stars are red and the circles, too. 
 d. The stars and not the circles are red. || The stars and the circles are red. 
 
Experiment series 2 will test existing theories of how alternatives are derived further by 
comparing two types of derivation: substitution and deletion. Both alternatives in (6b) and (6c) are 
non-weaker than the sentence in (6a). As a result, both (6b’) and (6c’) are possible conversational 
implicatures. The alternative in (6b) is derived by substituting “red” with “green”, whereas the 
alternative in (6c) is derived by deleting “green”.  
 
(6) a. Every red star is inside the white box. 
 b. Every green star is inside the white box. 
 b’. Not every green star is inside the white box. 
 c. Every star is inside the white box.  
 c’. Not every star is inside the white box. 
 
The alternatives thus differ regarding whether they can be derived from syntactic structure alone, 
or whether they are derived by substituting lexical material with material given in the context.  
Again, a priming method will be used to distinguish between the cases. In a first experiment, 
pictures will be used that are supposed to make the alternative in (6b) more salient by containing 
only red and green stars, see Figures 2a to 2c. The strong priming group will be confronted with 
the sentence in (6a) and a choice between the pictures in Figures 2a and 2b. Given that the 
assertion of (6a) is falsified in 2b, they will be forced to choose the picture in 2a, which verifies 

Figure1a Figure1b. Figure1c 
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the implicature in (6b’). The weak priming group for the substitution case will see the pictures in 
Figures 2b and 2c. As Figure 2b falsifies the assertion of (6a), this group will be forced to choose 
the picture in Figure 2c, which violates the implicature in (6b’). The weak priming group is thus 
primed to accept weaker readings. 
 

                  
 
 
In the probe phase, both groups will be asked for their judgments on (2a) and (2c) for the sentence 
in (6a). The prediction is that there will be higher rates of rejection of the picture in Figure 2c for 
the strong priming group. In another experiment, participants will be tested on the images in 
Figures 3a to 3c. The logic of the experiment remains the same. However, the different colours 
used for the non-red stars is supposed to make the alternative in (6c) more salient. 
 

                 
 
 
A variant of the experiment will additionally be exposing the groups to the linguistic alternatives 
(sentences) in (6b) and (6c). The experiments together will give new insights into the theoretical 
question whether we should differentiate between alternatives derived by deletion or substitution 
both in the visual and linguistic domain. 
WP1-b will explore similar questions for presuppositional implicatures. For experiment series 
3 the same methodology as introduced above will be used. To goal is to further our understanding 
of visual “givenness” of a referent versus introducing a referent using language. The main tension 
arising from previous studies is the contrast between the acceptability of (7) in the visual context 
of Figure 4a versus the acceptability of (8b) given the linguistic context in (8a). 
 

                                                 
 
 
The presuppositional alternative is much more salient in (8b) than it is for (7). The theoretical 
question addressed by these experiments is what will increase salience for the visual alternative. 
For that purpose, a priming paradigm will be used exposing participants to visual alternatives 
(pictures with one or more shirts, versus pictures with shirts of different colours). In a different 
experiment participants will be exposed to the linguistic alternatives (A shirt is blue, The shirt is 
blue). Again, this will allow for disentangle the impact of visual and linguistic information given in 
the context. It also allows for the behaviour of presuppositional implicatures given this information 
versus the conversational implicatures tested in experiment series 1.  
Previous experiments show almost no choices of covered boxes with presuppositional 
implicatures in a set-up where the picture in Figure 4a is compared to one where all information 
regarding the closet’s content is covered (Figure 4b). However, a question arising is whether other 
considerations, such as complexity of the visual alternative affects choices. The goals of 
experiment series 4 are a) to explore to what degree the picture is covered might affect rates of 
choices for the visual image, and b) to test a new paradigm using covered speech. To do so, the 

Figure 2a Figure 2b Figure 2c 

Figure 3c Figure 3b Figure 3a 

(7)  A shirt is blue. 
(8) a. There is a shirt in Ben’s closet. 
 b. # A shirt is blue. 

Figure 4a 
 

Figure 4b 
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first set of experiments will pair pictures such as the on given in Figure 4a with different 
competitors covering different proportions of the pictures, see Figures (5a) to (5c).  
 

                          
 
 
The pictures differ with respect to what alternatively could have been described by the sentence 
in (7). In Figure 5a, non-uniqueness of the shirt can never be satisfied, i.e. with regard to the 
inference the CB picture cannot be a better competitor. In Figure 5b existence of a blue shirt is 
given, and the possibility of there being other shirts is granted. Figure 5c makes sure that there 
are other shirts, but does not grant that there is a blue one. The empirical question is whether 5b 
makes the number of shirts more salient, thereby triggering competition with the definite, 
compared to the other picture types. The comparison will also further our understanding of a 
method involving limited visual access, specifically what assumptions people make regarding 
covered pictures. 
This will be contrasted with a new paradigm involving covered speech. The idea is that 
participants see a a scenario and are given a choice between an overt sentence and a (partially) 
covered sentence as a description. The task involves the same logic as the CB paradigm, but 
instead of reasoning over alternative visual scenarios the sentence could have described, 
participants must reason over alternative things the person could have said when describing the 
scenario. The working hypothesis, as before, is that linguistic and visual alternatives are subject 
to the same constraints. That is, covering the determiner in a sentence should have the same 
effect as drawing visual attention to number by providing picture alternatives that only differ with 
regard to number of shirts. 
 
2.3.2. WP2 Approaching the triggering problem with visual animations 
 
The goal of experiment series 1 of WP2 is to develop an experimental set-up which allows for 
testing theories of presupposition triggering based on discussion in Schlenker (2021).  
The idea behind the experiment is to teach participants a new word with a complex meaning by 
exemplifying its usage with visual animations in a first (teaching) phase. In a second (testing) 
phase they will be asked about their own usage of the new word they learned. 
In the teaching phase, participants are shown several instances of a complex event consisting of 
two sub-parts a (initial state = being on a red line) and b (change of state = moving upward). Upon 
pushing a button, they will see a green circle moving from a red line upwards. Participants will be 
able to play the animation as many time as they want by pushing the button. Below the animation, 
they will see a sentence describing the scenario, and containing the new word “wug”: “The green 
dot wugs”. A screen shot of what the initial state in the training phase looks like is given in Figure 
6a. There will be different type of training groups. The first, “neutral”, training group will be trained 
with only positive cases (“wugging” is upward movement from the red line), see the result state in 
Figure 6b. The “canonical” group will be trained with negation to construe upward movement as 
the assertion, i.e. they are taught that “not wugging” is downward movement (from the red line), 
see the result state in Figure 6c. The “non-canonical” group will be trained with negation to 
construe starting from the red line as the assertion, i.e. they are taught, using animations, that 
“not wugging” is not starting from the red line (upward or downward).  

 

Figure 5a Figure 5b Figure 5c 
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In the testing phase, participants will see an animation falsifying one of the two meaning 
components (upward-not-from-red, downward-from-red), none of them (upward-from-red = true 
control), or both (downward-not-from-red = false control). They will be asked to judge the truth of 
postive and negative sentences (“The green dot wugs”/”The green dot does not wug”) given the 
animation they see. The upward-from-red animation will function as a true and appropriate control 
as both meanings are satisfied, whereas the downward-not-from-red animation condition will 
function as a false control. The two critical conditions are the ones where the animation only 
falsifies one part of the complex meaning. If the meaning of “wug” is simply construed as 
conjunctive, i.e. as “The dot moved upward and from the red line” both should be judged as false 
with positive sentences and as true with negative sentences. However, if one of the two meanings 
is construed as presuppositional, response patterns for the two critical animation conditions 
should be different. Specifically, for the condition where the presuppositional meaning is violated 
there should be no reversal of judgment under negation, but mixed judgments for both sentence 
types (positive and negative). If training with negation in the teaching phase affects what is 
construed as presuppositional, the judgments should change with group. All existing theories 
predict that the initial state is more likely to be presupposed in change of state verbs. Training 
against the triggering algorithm that predicts that behaviour (“non-canonical” group) should be 
less effective. Moreover, the neutral group should construe the initial state as presupposed. 
Initial results from pilot experiments suggest that the experimental method is valid for testing 
presuppositional status. After further refining it and replicating initial results, follow-up experiments 
will be created testing specific predictions of given theories. For example, instead of using 
negation to teach what meaning components are presupposition/assertion alternative words 
expressing the opposite will be taught, e.g. “daxing” will be introduced as moving downwards from 
the red line (versus not moving from the red line). The goal is to test whether presuppositions can 
be predicted from lexical alternatives (Abusch, 2010). To investigate whether it is the stative 
nature or the relative temporal order that matters for presuppositionality, animation types will be 
varied with regard to whether a) being on the red line is the initial/result state b) both or one of 
the parts of the animation being eventive (e.g., moving right on the red line/being on the red ling 
and then moving upward). Another possible extension of the design is to play with likelihood of 
the two events/states appearing together in the teaching phase, thereby testing the theory that it 
is predictability that matters for the presupposition triggering algorithm.  
Experiment series 2 of WP2 will address more methodological questions regarding what are 
appropriate tasks to detect presuppositions. More “traditional” methods like testing for projection 
have been shown to be defective due to the gradience involved, and them not being specific to 
presuppositions. However, methods involving testing for gradience of truth, as well as methods 
using the covered box paradigm are hard to interpret theoretically. For the former, it is unclear 
how to relate participants’ naïve judgments to the theoretical notion behind it (undefinedness); for 
the the latter, the variance found in CB choices is also found with other inference types, making 
a distinction and interpretation of the results hard(er). The tasks that will initially be compared are 
given in Table 1 below.   
 
 
 

Figure 6a Figure 6b Figure 6c 
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forced choice judgment likelihood 
(Partially) covered box and 
overt picture 
 
(Partially) covered 
sentence and overt 
sentence 
 
Overt pictures (contrast) 

The sentence is: 
True – False – Strange thing to 
say/Irrelevant/Poor 
description/Misleading 
 
Completely True – Completely 
False –Neither 

(scene given) à likelihood 
of saying that is… 
(sentence given) à 
likelihood of describing 
that scene is… 
(sentence and scene 
given) à likelihood of 
responding “Hey wait a 
minute” is…  

 
This comparison of tasks allows for an evaluation of what might distinguish more indirect 
measures using visual input (not choosing/choosing a sentence or picture) from directly 
assessing a sentence’s meaning. It will help optimize our methodologies to draw sharper 
theoretical conclusions. 
 
2.3.3. Summary of the work program 
 
WP1 explores possible constraints on the derivation of visual alternatives, especially the role of 
complexity, salience and mode of derivation in the presuppositional and assertional domain. This 
will allow for building more explicit multi-modal models of pragmatic strengthening, explicitly 
incorporating visual and linguistic information. It will also allow for optimizing and refining 
experimental methods using visual stimuli.  
WP2 will develop and shape a new method using visual animations for investigating algorithms 
of presupposition triggering. The results will be compared to previous results on iconic triggering 
with gestures and in sign languages. The empirical perspective offered complements the ones 
offered in the work on gestures and sign languages in the priority program more generally, 
allowing for building a more solid and valid empirical basis for theories incorporating visual 
communication, which is one of the designated main goals of the priority program. 
 
Work timetable 
09/22-02/23 Run first experiments of experiment series 1 of WP1 & WP2 
03/23-08/23 Follow-up studies on experiment series 1 of WP1, submit initial results to 

major conferences 

09/23-02/24 Run experiments series 2 of WP1, write up results for publication on WP1 
03/23-08/23 Run experiment series 2 of WP2, prepare publication on WP2 
09/24-02/25 Run experiment series 3/4 of WP1, possible follow-ups on WP2, submit 

manuscripts on WP1/WP2 
03/25-09/25 Follow-up on experiment series 3/4, wrap up publications, prepare phase 2  
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