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Abstract

Contemporary semantics has uncovered a sophisticated typology of linguistic inferences, char-
acterized by their conversational status and their interaction with logical operators. We present
experimental evidence that four of the main inference types (implicatures, presuppositions, sup-
plements, homogeneity) can be replicated with pro- and post-speech gestures, which replace
and follow spoken words, respectively. The results indicate that gestures, with their fine-grained
iconic meanings, display the same type of semantic behavior as spoken words. Because the ges-
tures were likely unfamiliar and being seen for the first time by our participants, the results also
suggest that people productively divide new informational content among the components of
the inferential typology, which may derive from general algorithms that apply to words and
gestures alike.
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1 Introduction

While gestures have traditionally been relegated to the periphery of language studies, they have
more recently become the object of renewed attention in linguistics. First, they became important
as a point of comparison for sign languages, which were shown to have not just the same types of
grammatical and logical structures as spoken languages, but also superior means of iconic enrich-
ment. Since vocal iconicity is by its very nature severely limited, it became essential to compare
sign and its iconicity to speech with gesture, rather than to speech alone (Goldin-Meadow & Brentari
2017; Schlenker 2018c; Ebert To appear). Second, spoken language has increasingly been analyzed
as a multi-modal system, with gestures occupying grammatical or discourse functions in spoken
language. For example, beat gestures can help to structure groups of words and deictic gestures

such as pointing can help to establish reference (McNeill 2005), while raised eyebrows can help
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to mark focus (Dohen et al. 2006). This multi-modal perspective also dovetails with recent studies
of primate communication, as apes are now known to exchange information not just with calls, but
also with a rich gestural inventory (Byrne et al. 2017).

But how integrated are gestural meanings with the rest of semantics? Forty years of research
have unearthed a rich typology of linguistic inferences, which are characterized by their conver-
sational status and their interaction with logical operators. For instance, “Robin has continued to
smoke” presupposes that Robin smoked before and asserts that Robin currently smokes. Unlike the
assertion, which is ‘at issue’ and thus new, the presupposition has a particular conversational status:
it is normally taken for granted. Furthermore, the presupposition but not the at-issue component has
a particular interaction with logical operators: it is preserved under negation. “Robin hasn’t contin-
ued to smoke” still presupposes that Robin smoked before, but does not preserve the inference that
Robin currently smokes. In addition to presuppositions, the inferential typology contains several
other inference types, including implicatures, supplements, and homogeneity inferences, to which
we will turn below.

Much recent attention has been devoted to the status of iconic co-speech gestures within this
typology; such gestures co-occur with spoken words and enrich their meaning by displaying a three-
dimensional shape that resembles the intended denotations. Thus “Ann helped LIFT her son”, with
a lifting gesture co-occurring with “helped”, provides information about the nature of the help that
was provided. (Here and elsewhere, gestures will be transcribed in small capital letters, e.g., LIFT.)
Theoretical and experimental results converge on the conclusion that the inferences triggered by
co-speech gestures are not at issue, i.e. not assertive (for some analysts, they are special kinds of
presuppositions (Schlenker 2018a, To appear; Tieu et al. 2018, To appear); for others, they display
the behavior of non-restrictive relative clauses (Ebert & Ebert 2014)). A common intuition is that
their simultaneous co-occurence with spoken words makes these gestures less salient, and thereby
prevents them from making the same kind of contribution as spoken words.

In this study, we focus instead on pro- and post-speech gestures, which replace and follow
spoken words, respectively. These have been less studied than co-speech gestures, and may be
less commonly produced. Because they occupy their own timeslot rather than coinciding with
a spoken word, however, they may be expected to be more salient than co-speech gestures, and
might therefore display a richer semantic behavior (for syntactic work using silent gestures, see
Goldin-Meadow et al. 2008). We present experimental evidence that it is possible, using pro- and
post-speech gestures, to replicate most of the inferential typology of spoken words, including pre-
suppositions (Schlenker To appear). Our results show that gestures, without losing their fine-grained
iconic meanings, display the same kind of semantic behavior as spoken words. Moreover, because
the gestures were unfamiliar and unlikely to have been encountered before by our participants, the
results suggest that people productively divide new informational content among the various com-
ponents of the inferential typology, which might thus derive from general algorithms that apply to
words and gestures alike.

In the rest of this article, we consider four main types of non-at-issue inferences: implicatures,
presuppositions, supplements, and so-called ‘homogeneity inferences’. We focus on some of their
most characteristic formal properties and show that they can be replicated with gestures. We also
argue that it is unlikely that our target gestures are understood by way of mere translation into words,
because they convey gradient iconic information that would be hard to match with existing spoken
words.
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2 Experiment

We used an inferential judgment task based on Tieu et al. (To appear) to elicit native speaker judg-
ments about scalar implicatures, presuppositions, supplements, and homogeneity inferences arising
from pro- and post-speech gestures.

2.1 Methods

2.1.1 Participants

103 participants were recruited through Amazon Mechanical Turk, and were paid 5USD for their
participation. All participants reported English as a native language. Informed consent was obtained
from all participants.

2.1.2 Procedure

Participants were directed to a web-based experiment on the Qualtrics platform. On each page,
participants saw a video of a speaker producing a sentence containing a hand gesture. Beneath
the video was the question: ‘To what degree does the speaker’s utterance suggest the following?’,
followed by the inference to be judged, in bold text. Participants were instructed to slide the cursor
to fill in a bar, to indicate how strongly they felt the speaker’s utterance led them to infer the sentence
that appeared below the video (see the appendix for the full set of instructions). The slider scale had
no visual labels but was linearly mapped to a scale from 0 to 100% endorsement for analysis. The
experiment took on average 42 minutes to complete.

2.1.3 Materials

Participants were first presented with four training items, which corresponded to video-inference
pairs that they had seen in the instructions. These were meant to reinforce their understanding of
the instructions and to remind them of the appropriate use of the scale. After the four training items,
participants saw 72 test trials, which were automatically randomized across all participants.

In describing the materials, we will need to distinguish two kinds of sentences: the premises,
which were the sentences containing gestures that were produced by the speaker in the videos, and
the inferences that participants had to judge, which appeared in text below the video. The appendix
provides a full list of the premises and inferences. Below, we will describe the materials and results
together for each condition.

2.1.4 Analyses

The data and R script for this experiment are available online at https://semanticsarchive.
net/Archive/2JiZTJlM/Tieu-Schlenker-Chemla_GesturalTypology.html. For
each condition, we fit linear regression models to the ratings, with the maximal random structure
that would allow convergence, using the lme4 package in R (R Core Team 2016; Bates et al. 2015).
Below we report the results of comparisons of the models with and without the factor(s) of interest;
the appendix provides the details of each model.

2.2 Materials and results by condition

Figure 1 displays the endorsement rates for each of the target conditions.
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2.3 Iconicity controls

To ensure that participants could successfully access iconic meanings for gestures without simply
translating them into existing spoken words, we included 8 iconicity control trials in which the
gestures conveyed gradient iconic information (e.g., pertaining to the size of a wheel) that would be
hard to translate into existing lexical items. These same gestures also appeared in a subset of the
target conditions. Each premise was paired with a matching inference and a mismatching inference,
as in (1).

(1) Context: John is training to be a stunt driver. Yesterday, at the first mile marker, he was
taught to TURN-SMALL-WHEEL-COMPLETELY. Today, at the next mile marker, he will
TURN-SMALL-WHEEL.
a. Matching inference: The wheel is small.
b. Mismatching inference: The wheel is large.

As was expected if participants were able to access the intended iconic meanings of the ges-
tures, we observed an effect of inference type, with participants endorsing the matching infer-
ences (74%, SE = 1.6) significantly more than the mismatching inferences (7.3%, SE = .76)
(�2(1) = 230, p < .001).
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Figure 1: % endorsement of target and control inferences across all conditions. Error bars represent
standard error of the mean across participants.

2.4 Scalar implicatures

2.4.1 Implicatures in words

Scalar implicatures typically arise when an uttered sentence evokes a more informative alternative;
for example, the sentence “Jane ate some of the cookies” typically evokes the stronger alternative
“Jane ate all of the cookies.” By inferring that a maximally informative speaker would have uttered
the stronger alternative if it were true, the listener is led to conclude that the stronger alternative is
false (Grice 1975).1 Let us consider the examples in (2).

(2) Context: What did you do at the party — did you drink, or did you drink a lot?
1More recent work argues that implicatures are triggered not just when an alternative is more informative, but more

generally when it is not less informative, e.g., Spector (2007); we will disregard this subtlety here.
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a. I drank. ! The speaker didn’t drink a lot

b. I didn’t drink.
c. I didn’t drink a lot. ! The speaker drank

d. Nobody drank a lot. ! Some people drank

e. Nobody drank.

(2a) triggers the implicature that the contextually provided alternative I drank a lot is false. Context
is crucial here: (2a) alone would not trigger the inference. One could argue that in this context
“drink” just means drink but not a lot, which would obviate the need for an implicature. But this
would incorrectly predict that the negative (2b) should yield the negation of that meaning, and
should thus be true if the speaker drank a lot, contrary to fact.

Implicatures also arise from negative sentences. The negative (2c) implicates that the more
informative alternative in (2b) is false, hence the inference that the speaker drank. Here there just
isn’t any modulation of the meaning of “drink a lot” that would account for the observed inference,
and thus such implicatures under negation are a particularly strong argument for the competition-
based mechanism outlined above (for this reason, negative sentences will also play a crucial role
in our analysis of gestural implicatures below). Similarly, (2d) implicates the falsity of (2e), hence
the resulting implicature that some people drank. Note that in (2c,d), the context is not necessary
to trigger the inferences: the corresponding alternatives in (2b) and (2e) are generated by removing
material (i.e. “a lot”) from the target sentences (Katzir 2007).

Implicatures are expected to arise as soon as a sentence evokes a more informative alternative,
and thus implicatures are expected to arise from gestures as well. We will now show that this
expectation is borne out. For simplicity and uniformity, our experiment concentrates on cases in
which all alternatives are given by the context.

2.4.2 Implicatures in gestures

In order to trigger implicatures in the gestural domain, we made use of pro-speech gestures that
could easily evoke other pro-speech gestures; for example, a generic gesture portraying a wheel
being turned partially (TURN-SMALL-WHEEL, 45 degrees) could easily be contrasted with a version
in which the wheel was turned completely (TURN-SMALL-WHEEL-COMPLETELY, 180 degrees).
We show in this section that in positive sentences, “will TURN-SMALL-WHEEL” triggered inferences
consistent with the implicature will not turn the wheel completely, and that “will not TURN-SMALL-
WHEEL-COMPLETELY” triggered inferences consistent with the implicature will turn the wheel.

To investigate the presence of scalar implicatures of the kind discussed in the preceding section,
we tested participants’ interpretation of gestures in both positive and negative sentences. Let us
start with the positive cases. Here, participants saw two kinds of premises crossed with two kinds
of inferences. They saw target premises containing weak (non-maximal) gestures (e.g., TURN-
SMALL-WHEEL), and control premises containing strong gestures, in which the gesture in the video
corresponded to a natural maximal endpoint (see (4)). Each of these premises was paired a target
inference that corresponded to the relevant scalar implicature, and with a control inference that
corresponded to the negation of the implicature (see (5)).

(3) Context: John is training to be a stunt driver. Yesterday, at the first mile marker, he was
taught to TURN-SMALL-WHEEL-COMPLETELY.

(4) Target premise: Today, at the next mile marker, he will TURN-SMALL-WHEEL.
Control premise: Today, at the next mile marker, he will TURN-SMALL-WHEEL-

COMPLETELY.
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(5) Target inference: John will turn the wheel, but not completely.
Control inference: John will turn the wheel completely.

We tested three different ‘story contexts’, each with four paradigms constructed as in (3)-(5), for a
total of 12 positive scalar implicature trials.

As was expected if participants computed implicatures, we observed strong endorsement of the
target inference in (5) (Figure 1). If the ‘non-maximal’ interpretation was indeed the result of an
implicature, we also expected to observe a statistical interaction between inference type and premise
type, with participants showing a smaller difference between the target and control inferences for the
target premise than for the control premise; this prediction was indeed borne out (�2(1) = 342, p <
.001).

These findings are consistent with participants computing scalar implicatures from the positive
sentences roughly 89% of the time, and a non-implicature at least interpretation the rest of the time.
However, these data are compatible with another possible explanation, which is that participants
endorsed the target inference 89% of the time not because they computed an implicature, but rather
because they accessed an ‘exact(ly this much)’ interpretation of the weak gesture 89% of the time
(e.g., John will turn the wheel exactly this much). To evaluate the plausibility of this alternative
explanation, we can now turn to our negative scalar implicature condition.

To create the negative scalar implicature condition, we again crossed two kinds of premises
with two kinds of inferences. Participants saw target premises involving videos of sentences with
the negation of strong/maximal gestures, and control premises containing the negation of weak/non-
maximal gestures (see (7)). Each of these premises was paired with target and control inferences
(see (8)).

(6) Context: John is training to be a stunt boat driver. Out by the first buoy, he decided to TURN-
SMALL-WHEEL-COMPLETELY, but at the second one he did not TURN-SMALL-WHEEL.

(7) Target premise: At the next buoy, he will not TURN-SMALL-WHEEL-COMPLETELY.
Control premise: At the next buoy, he will not TURN-SMALL-WHEEL.

(8) Target inference: John will turn the wheel, but not completely.
Control inference: John will not turn the wheel at all.

Similar ‘story contexts’ were used as in the positive scalar implicature condition, each with a
paradigm as in (6)-(8), for a total of 12 negative scalar implicature trials.

Let us see how these trials can shed light on participants’ behavior in the positive scalar im-
plicature condition. Notice that if participants accessed an exact semantics for the weak positive
premise “John will TURN-WHEEL”, along the lines of John will turn the wheel exactly this much but

not all the way, then under negation “John will not TURN-WHEEL” should be expected to yield the
negation of that meaning, and should thus be true if John turned the wheel completely (this is anal-
ogous with the spoken word example in (2)). In this case, we might expect to observe no difference
in the endorsement of the target and control inferences in (8); in both cases we should expect low
endorsement.

If, on the other hand, participants computed scalar implicatures from these gestures, including
under negation, we would expect to observe strong endorsement of the target inference in (8). And
if that meaning was indeed the result of an implicature, we would also expect to observe a statistical
interaction between inference type and premise type, with participants showing a smaller difference
between the target and control inferences for the target premise than for the control premise.

Consistent with the latter predictions, we observed greater endorsement of the target inference
compared to the control inference (Figure 1), and a significant interaction between inference type
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and premise type (�2(1) = 237, p < .001). These results in the negative condition can reassure
us about the positive scalar implicature results: in the negative condition, there is no issue of an
‘exact(ly this much)’ interpretation for TURN-WHEEL-COMPLETELY that could explain the partic-
ipants’ behavior. For the target premise in (7) to mean that John would turn the wheel but not
completely, the positive “John will TURN-WHEEL-COMPLETELY” would have to mean that John
would not turn the wheel but not completely, which is implausible.

Given the generality of implicature-triggering mechanisms, implicatures are expected to arise
with gestures, and indeed they do. This finding serves to establish our methodology. Note that our
results leave open whether gestural implicatures can arise in the absence of contextual alternatives,
as has been claimed for gestural implicatures that are based on alternatives obtained through strictly
less complex gestures (e.g., TURN-SMALL-WHEEL vs. TURN-SMALL-WHEEL-COMPLETELY) (Schlenker
To appear).

2.5 Presuppositions

2.5.1 Presuppositions in words

As mentioned at the outset in connection with the presupposition trigger “continue”, presuppositions
are characterized by two properties: they are normally taken for granted in the conversation, and
they are inherited by sentences across a variety of logical operators including negation. In (9), three
constructions of the form x stopped smoking, x continued smoking, and x regretted smoking trigger
the presupposition that x smoked before; this presupposition is preserved under negation, as in (9b),
and in questions, as in (9c). Under the negative quantifier “none”, as in (9d), a universal positive
inference is typically observed (Chemla 2009).

(9) a. Mary stopped / continued / regretted smoking.
! Mary smoked before.

b. Mary didn’t stop / continue / regret smoking.
! Mary smoked before.

c. Did Mary stop / continue / regret smoking?
! Mary smoked before.

d. None of my students stopped / continued / regretted smoking.
! Each of my students smoked before.

Unlike scalar implicatures, which are known to arise from productive mechanisms, presuppositions
are often treated as an arbitrary property of certain words, although there is a widespread (but hard
to formalize) intuition that presuppositions owe their special behavior to the fact that they constitute
a ‘pre-condition’ for the rest of the meaning of the sentence. It would thus be quite striking to
observe that potentially novel gestures could generate presupposition-like inferences.

2.5.2 Presuppositions in gestures

In order to trigger presuppositions in the gestural domain, we used gestures that convey two types
of information, one of which can intuitively be taken to be a precondition of the other: a sentence of
the form x will REMOVE-GLASSES turns out to presuppose that x wears glasses, and to assert that x
removed them; similarly, x will TURN-WHEEL presupposes that x is next to a wheel and asserts that
x will turn it.

The presupposition condition involved three kinds of gestures. Each appeared both in questions,
as in (11), and under the negative quantifier “none”, as in (12).
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(10) Context: During an experimental session, Valerie watches her graduate students use micro-
scopes and says to the lab assistant standing next to her:

(11) Question environment
Target premise: For the next phase of the experiment, will our visiting student

REMOVE-GLASSES?
Target inference: Valerie’s visiting student currently has glasses on.
Control inference: Valerie’s visiting student doesn’t currently have glasses on.

(12) ‘None’ environment
Target premise: For the next phase of the experiment, none of my students will

REMOVE-GLASSES.
Target inference: Each of Valerie’s students currently has glasses on.
Control inference: Not all of Valerie’s students currently have glasses on.

There were three ‘story contexts’ associated with the presupposition condition, each with a paradigm
constructed as in (10)-(12), for a total of 12 presupposition trials.

If participants derived the target presupposition, we expected to observe an effect of infer-
ence type, with greater endorsement of the target presuppositional inferences (p and everybody-

p, respectively) than of the control inferences (not-p and not everybody-p, respectively). This is
indeed what we observed (Figure 1), for both questions (�2(1) = 230, p < .001) and “none”
(�2(1) = 14, p < .001).

Several researchers have argued that general algorithms can predict when an inference triggered
by a given word is treated as a presupposition (e.g., Abrusán 2011), in part because across languages
constructions that convey the same global information seem to divide it in similar ways across the
at-issue and presuppositional dimensions. But it is difficult to demonstrate the productivity of such
algorithms, as one cannot exclude the possibility that the data that make it possible to learn the
informational content of a word also make it possible to learn which of its inferences are presuppo-
sitions. With gestures that participants have likely never seen before, things are different: our results
arguably display such algorithms in action. Future research might determine the precise form of this
presupposition-triggering algorithm for gestures, and whether it can predict the presuppositions of
spoken words as well.

2.6 Supplements

2.6.1 Supplements in words

Non-restrictive relative clauses are believed to trigger a special type of inference, a ‘supplement’,
characterized by two main properties. First, unlike presuppositions, supplements are informative,
i.e. they are not typically taken for granted in the conversation. Second, even when they are embed-
ded under logical words, they trigger the same inferences as independent, unembedded sentences,
as shown by the similarities between (13a) and (13b) and between (13c) and (13d); by contrast,
(13a,b) and (13c,d) differ from the embedded conjunctions in (13e) and (13f), respectively.

(13) a. It is unlikely that Robin lifts weights, which is harmful.
b. It is unlikely that Robin lifts weights. This is harmful.
c. If Ann lifts weights, which will adversely affect her health, we should talk to her.
d. If Ann lifts weights, we should talk to her. This will adversely affect her health.
e. It is unlikely that Robin lifts weights and that this is harmful.
f. If Ann lifts weights and this adversely affects her health, we should talk to her.
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2.6.2 Supplements in gestures

Post-speech gestures have been argued to trigger supplemental meanings in the same way that non-
restrictive relative clauses do (Schlenker 2018a,b). Here we provide a partial inferential argument
based on gestural versions of (13c).

The supplement condition involved two kinds of premises, a target containing a post-speech
gesture and a control in which the gesture co-occurred with the deictic this in “and does so like this”
(see (15)). Each premise was paired with two kinds of inferences, the target supplemental inference
and a weaker control inference (see (16)).2

(14) Context: June has been misbehaving a lot on the playground these days, and her teachers
are not very happy with her.

(15) Target premise (post-speech):

If June bugs a classmate today – HIT, she will get a detention.
Control premise (co-speech):

If June bugs a classmate and does so like this HIT today, she will get a
detention.

(16) Target inference: If June bugs a classmate today, it will involve hitting her.
Control inference: If June bugs a classmate today, it won’t necessarily involve hitting her.

There were two ‘story contexts’ associated with the supplement condition, each with a paradigm
constructed as in (14)-(16), for a total of 8 supplement trials.

If participants accessed the supplemental inference from the target premise, we expected greater
endorsement of the target inference than of the control inference; in contrast, for the control premise,
we expected no to low endorsement of both the target and control inferences. As expected, we ob-
served a statistical interaction between inference type and premise type (�2(1) = 27, p < .001),
with a greater difference between target and control inferences for the target premise than for the
control premise (Figure 1). This establishes that post-speech gestures trigger non-at-issue infer-
ences, consistent with the behavior of non-restrictive relative clauses.

2.7 Homogeneity inferences

2.7.1 Homogeneity inferences in words

In the recent literature, it has been argued that plural definite noun phrases such as “her presents”
trigger a ‘homogeneity inference’. This phenomenon of homogeneity is characterized by the fact
that in positive sentences, the plural definite behaves like the universal “all her presents”, but in
negative sentences it behaves like the existential “at least one of her presents” (Spector 2013; Križ
& Spector 2017; Križ 2015).3

(17) a. Mary will find her presents. ! Mary will find all of her presents

b. Mary will not find her presents. ! Mary will find none of her presents

2The control inference did not correspond exactly to the negation of the target inference, which could be paraphrased
as, It’s not the case that if June bugs a classmate today, it will involve hitting her. Instead, we chose to use the statement
given in (16), which is semantically very similar, but might be easier for participants to understand, and for our purposes
would suffice to elicit a difference with the target.

3A further characteristic property that we do not investigate here is that this inference involves some vagueness; in
contrast to the universal “Mary will find all her presents”, the definite “Mary will find her presents” may, depending on
the context, allow for certain exceptions.
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The resulting meaning thus oscillates between ‘all her presents’ and ‘none of her presents’. This
characteristic inferential behavior is referred to as ‘homogeneous’, since all presents behave in the
same way relative to the predicate.

2.7.2 Homogeneity inferences in gestures

While producing gestures that are unambiguously interpreted as plural definite descriptions might
be difficult, gestural plurals can be realized by iterating a gesture (such as one illustrating a ‘cross’ or
a ‘coin’) in different positions, as in (18). By introducing a gestural verb, such as TAKE-2-HANDED,
which targets the position in which the repetition was effected, one can obtain a meaning akin to
take them. This made it possible to investigate homogeneity inferences in gestures, since the the
gesture for take them implicitly contains a plural definite description.

In our experiment, the homogeneity condition contained two kinds of premises crossed with
two kinds of inferences. Participants saw videos of positive premises and their negative equivalents;
half were paired with a target (homogeneous) inference, and half were paired with a control (non-
homogeneous) inference, as in (19) and (20).

(18) Context: Sam is participating in a treasure hunt in the forest, and she is looking for crosses
and coins. Very quickly, Sam will find [CROSS-REP3] left and [COIN-REP3] right.

(19) Positive environment
Target premise: Sam will TAKE-2-HANDED-RIGHT.
Target inference (homogeneous): Sam will take all of the coins.
Control inference (non-homogeneous): Sam will take some, but not all of the coins.

(20) Negative environment
Target premise: Sam will not TAKE-2-HANDED-RIGHT.
Target inference (homogeneous): Sam will not take any coins.
Control inference (non-homogeneous): Sam will take some, but not all of the coins.

There were three ‘story contexts’ associated with the homogeneity condition, each with four paradigms
constructed as in (18)-(20), for a total of 12 homogeneity trials.

Participants gave higher ratings for the target inferences than for the control inferences, for both
positive premises (�2(1) = 84, p < .001) and negative premises (�2(1) = 132, p < .001) (Figure
1). This suggests that homogeneity inferences can be triggered by purely gestural means.

3 Conclusion

In this study, we conducted an inferential judgment task experiment in which native speakers of En-
glish were presented with sentences containing pro- and post-speech gestures. Due to their iconic
nature, it is expected that speakers can understand the informational content of these gestures. What
is remarkable is that speakers appear to divide this content among the main inference types that
have been observed with spoken words, namely scalar implicatures, presuppositions, supplements,
and homogeneity. These findings replicate most of the typology of linguistic inferences that have
been observed in spoken language, as theorized by Schlenker (To appear), bringing closer together
the verbal and visual-manual modalities (especially given that gestures are presumably less conven-
tionalized and therefore less subject to explicit teaching). The finding that adults might access the
typology of linguistic inferences from a single exposure to novel gestures also has implications for
the nature of the typology and how it is learned. In particular, our findings suggest that presuppo-
sition generation might not be acquired by lexical learning, i.e. on an item-by-item basis; rather, it
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might be that once speakers know the informational content of a word, they can generate its pre-
supposition ‘on the fly’. Such a view would predict that, across languages, words that have the
same informational content trigger the same presuppositions (see von Fintel & Matthewson 2008
for discussion).

Finally, our results highlight the intrinsic interest of the linguistic and experimental investigation
of pro- and post-speech gestures. These gestures offer a novel way to investigate how participants
productively generalize their knowledge to new parts of the ‘lexicon’: by virtue of their iconicity,
the informational content of these gestures can be inferred without prior exposure, and one can then
test how this content is linguistically structured.
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A Inferential judgment task instructions

Participants saw the following instructions prior to beginning the experiment.
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B Stimuli

B.1 Iconicity controls

(21) Context: John is training to be a stunt driver. Yesterday, at the first mile marker, he was
taught to TURN-SMALL-WHEEL-COMPLETELY.
Premise: Today, at the next mile marker, he will TURN-SMALL-WHEEL.
a. Matching inference: The wheel is small.
b. Mismatching inference: The wheel is large.

(22) Context: John is training to be a stunt driver. Yesterday, at the first mile marker, he was
taught to TURN-SMALL-WHEEL-COMPLETELY.
Premise: Today, at the next mile marker, he will TURN-LARGE-WHEEL.
a. Matching inference: The wheel is large.
b. Mismatching inference: The wheel is small.

(23) Context: Sam is participating in a treasure hunt in the forest, and she’s looking for crosses
and coins. Very quickly, Sam will find [CROSS-rep3] left HIGH and [COIN-rep3] right LOW.
Premise: Sam will take IX-left-HIGH.
a. Matching inference: The crosses were high up.
b. Mismatching inference: The crosses were not very high up.

(24) Context: Sam is participating in a treasure hunt in the forest, and she’s looking for crosses
and coins. Very quickly, Sam will find [CROSS-rep3] left defaultheight and [COIN-rep3] right defaultheight.
Premise: Sam will take IX-left defaultheight.
a. Matching inference: The crosses were not very high up.
b. Mismatching inference: The crosses were high up.

B.2 Scalar implicatures

B.2.1 Positive

(25) Context: John is training to be a stunt driver. Yesterday, at the first mile marker, he was
taught to TURN-WHEEL-COMPLETELY.
a. Target premise (weak gesture): Today, at the next mile marker, he will TURN-WHEEL.

Target inference: John will turn the wheel, but not completely.
Control inference: John will turn the wheel completely.

b. Control premise (strong gesture): Today, at the next mile marker, he will TURN-
WHEEL-COMPLETELY.
Target inference: John will turn the wheel, but not completely.
Control inference: John will turn the wheel completely.

(26) Context: Jane has been taking a weightlifting class at the gym, and working hard on a
machine that involves pushing a bar upwards against heavier and heavier weights. In her
first week of training, her trainer got her to LIFT-COMPLETELY.
a. Target premise (weak gesture): During this week’s session, Jane will LIFT.

Target inference: Jane will lift the bar, but not completely.
Control inference: Jane will lift the bar completely.

b. Control premise (strong gesture): During this week’s session, Jane will LIFT-COMPLETELY.
Target inference: Jane will lift the bar, but not completely.
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Control inference: Jane will lift the bar completely.

(27) Context: Mikey has been following a new workout routine at the gym, training on a special
kind of rowing machine that involves pulling a bar towards his chest against heavier and
heavier weights. In his first week of training, his trainer got him to PULL-COMPLETELY
(touching chest).
a. Target premise (weak gesture): During this week’s session, Mikey will PULL.

Target inference: Mikey will pull the bar, but not completely.
Control inference: Mikey will pull the bar completely.

b. Control premise (strong gesture): During this week’s session, Mikey will PULL-
COMPLETELY.
Target inference: Mikey will pull the bar, but not completely.
Control inference: Mikey will pull the bar completely.

(28) Context: Michael has been following a new workout routine at the gym, training on a
special kind of machine that involves pulling a bar from one side of his body to the other.
In his first week of training, his trainer got him to PULL-COMPLETELY (touching chest).
a. Target premise (weak gesture): During this week’s session, Michael will PULL.

Target inference: Michael will pull the bar, but not completely.
Control inference: Michael will pull the bar completely.

b. Control premise (strong gesture): During this week’s session, Michael will PULL-
COMPLETELY.
Target inference: Michael will pull the bar, but not completely.
Control inference: Michael will pull the bar completely.

B.2.2 Negative

(29) Context: Bill is training to be a stunt boat driver. Out by the first buoy, he decided to
TURN-WHEEL-COMPLETELY, but at the second one he did not TURN-WHEEL.
a. Target premise (negated strong gesture): At the next buoy, he will not TURN-WHEEL-

COMPLETELY.
Target inference: Bill will turn the wheel, but not completely.
Control inference: Bill will not turn the wheel at all.

b. Control premise (negated weak gesture): At the next buoy, he will not TURN-WHEEL.
Target inference: Bill will turn the wheel, but not completely.
Control inference: Bill will not turn the wheel at all.

(30) Context: Jones has been taking a weightlifting class at the gym, and working hard on a
machine that involves pushing a bar upwards against heavier and heavier weights. In his
second week of training, Jones managed to LIFT-COMPLETELY. In the third week, he did
not LIFT.
a. Target premise (negated strong gesture): During this week’s session, Jones will not

LIFT-COMPLETELY.
Target inference: Jones will lift the bar, but not completely.
Control inference: Jones will not lift the bar at all.

b. Control premise (negated weak gesture): During this week’s session, Jones will not
LIFT.
Target inference: Jones will lift the bar, but not completely.
Control inference: Jones will not lift the bar at all.
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(31) Context: Mabel has been following a new workout routine at the gym, training on a special
kind of rowing machine that involves pulling a bar towards her chest against heavier and
heavier weights. In her second week of training, Mabel managed to PULL-COMPLETELY.
In the third week, she did not PULL.
a. Target premise (negated strong gesture): During this week’s session, Mabel will not

PULL-COMPLETELY.
Target inference: Mabel will pull the bar, but not completely.
Control inference: Mabel will not pull the bar at all.

b. Control premise (negated weak gesture): During this week’s session, Mabel will not
PULL.
Target inference: Mabel will pull the bar, but not completely.
Control inference: Mabel will not pull the bar at all.

(32) Context: Michelle has been following a new workout routine at the gym, training on a
special kind of machine that involves pulling a bar from one side of her body to the other.
In her second week of training, Michelle managed to PULL-COMPLETELY. In the third
week, she did not PULL.
a. Target premise (negated strong gesture): During this week’s session, Michelle will

not PULL-COMPLETELY.
Target inference: Michelle will pull the bar, but not completely.
Control inference: Michelle will not pull the bar at all.

b. Control premise (negated weak gesture): During this week’s session, Michelle will
not PULL.
Target inference: Michelle will pull the bar, but not completely.
Control inference: Michelle will not pull the bar at all.

B.3 Presuppositions

B.3.1 Questions

(33) Context: Jake and Lily are watching their four children ride bumper cars at the carnival.
Each bumper car has two seats. As one of the bumper cars nears a bend in the track, the
parents wonder:
Premise: Will Sally TURN-WHEEL?
a. Target inference: Sally is in the driver’s seat.
b. Control inference: Sally is in the passenger seat, not the driver’s seat.

(34) Context: During an international meeting, Sal watches the audience and whispers to the
journalist sitting next to him: “In the second half of this presentation...”
Premise: Will the Syldavian minister WAKE-UP?
a. Target inference: The Syldavian minister is currently asleep.
b. Control inference: The Syldavian minister is not currently asleep.

(35) Context: During an experimental session, Valerie watches her graduate students use mi-
croscopes and says to the lab assistant standing next to her: “For the next phase of the
experiment...”
Premise: Will our visiting student REMOVE-GLASSES?
a. Target inference: Valerie’s visiting student has glasses on.
b. Control inference: Valerie’s visiting student doesn’t have glasses on.
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B.3.2 “None”

(36) Context: Blake and Diane are watching their group of friends ride bumper cars at the
carnival. Each bumper car has two seats. As the various bumper cars near a bend in the
track, they worry that:
Premise: None of their friends will TURN-WHEEL.
a. Target inference: Each of their friends is in the driver’s seat of a bumper car.
b. Control inference: Not every friend is in the driver?s seat of a bumper car.

(37) Context: During an international meeting, Sal watches the audience and whispers to the
journalist sitting next to him: “In the second half of this presentation...”
Premise: None of the Syldavian representatives will WAKE-UP.
a. Target inference: Each of the Syldavian representatives are currently asleep.
b. Control inference: Not all of the Syldavian representatives are currently asleep.

(38) Context: During an experimental session, Valerie watches her graduate students use mi-
croscopes and says to the lab assistant standing next to her: “For the next phase of the
experiment...”
Premise: None of my students will REMOVE-GLASSES.
a. Target inference: Each of Valerie’s students has glasses on.
b. Control inference: Not all of Valerie’s students have glasses on.

B.4 Supplements

(39) Context: June has been misbehaving a lot on the playground these days, and her teachers
are not very happy with her.
a. Target premise (post-speech gesture): If June bugs a classmate today – HIT, she will

get a detention.
Target inference: If June bugs a classmate today, it will involve hitting her.
Control inference: If June bugs a classmate today, it won’t necessarily involve hitting
her.

b. Control premise (co-speech gesture): If June bugs a classmate and does so like this HIT
today, she will get a detention.
Target inference: If June bugs a classmate today, it will involve hitting her.
Control inference: If June bugs a classmate today, it won’t necessarily involve hitting
her.

(40) Context: Terry is at the gym, and he and his friends are playing a creative new game that
involves a rapid succession of different popular sports, including soccer, basketball, tennis,
and rugby. The two teams are currently tied.
a. Target premise (post-speech gesture): If Terry scores a point – SHOOT-BASKETBALL,

I’ll take a picture.
Target inference: If Terry scores a point, it will involve getting the ball into the basket.
Control inference: If Terry scores a point, it won’t necessarily involve getting the ball
into the basket.

b. Control premise (co-speech gesture): If Terry scores a point and does so like this SHOOT-
BASKETBALL, I’ll take a picture.
Target inference: If Terry scores a point, it will involve getting the ball into the basket.
Control inference: If Terry scores a point, it won’t necessarily involve getting the ball
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into the basket.

B.5 Homogeneity

(41) Introduce two loci - agreement verb
Context: Sam is participating in a treasure hunt in the forest, and she is looking for crosses
and coins. Very quickly, Sam will find [CROSS-rep3] left and [COIN-rep3] right.
a. Target premise (positive): Sam will TAKE-2-handed-right.

Target inference: Sam will take all of the coins.
Control inference: Sam will take some, but not all of the coins.

b. Target premise (negative): Sam will not TAKE-2-handed-right.
Target inference: Sam will take not take any coins.
Control inference: Sam will take some, but not all of the coins.

(42) Introduce two loci - pointing
Context: Sam is participating in a treasure hunt in the forest, and she is looking for crosses
and coins. Very quickly, Sam will find [CROSS-rep3] left and [COIN-rep3] right.
a. Target premise (positive): Sam will take IX-right.

Target inference: Sam will take all of the coins.
Control inference: Sam will take some, but not all of the coins.

b. Target premise (negative): Sam will not take IX-right.
Target inference: Sam will take not take any coins.
Control inference: Sam will take some, but not all of the coins

(43) Default locus - non-agreement verb
Context: Sam is participating in a treasure hunt in the forest. Very quickly, Sam will find
[COIN-rep3] center-right.
Note: TAKE-1-handed-neutral locus is realized where the right hand is, without indexing
the center-right/default locus introduced for [COIN-rep3] center-right.
a. Target premise (positive): Sam will TAKE-1-handed-neutral locus.

Target inference: Sam will take all of the coins.
Control inference: Sam will take some, but not all of the coins.

b. Target premise (negative): Sam will not TAKE-1-handed-neutral locus.
Target inference: Sam will not take any coins.
Control inference: Sam will take some, but not all of the coins.

C Statistical models

C.1 Iconicity controls

The mixed effects linear regression model included Inference Type (match vs. mismatch) as a fixed
effect and random by-participant slopes for Inference Type, as well as random intercepts for item
(story context):

(44) iconicity.lm = lmer(endorsement ⇠ Inference.Type + (1 + Inference.Type | SubjectID) + (1 |
Story), REML=FALSE, data=iconicity)

A comparison of the models with and without the fixed effect revealed a significant effect of Infer-
ence Type (�2(1) = 230, p < .001), with participants endorsing the matching inferences more than
the mismatching inferences.
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C.2 Positive scalar implicatures

The mixed effects linear regression model included Premise Type (target vs. control), Inference
Type (target vs. control), and their interaction as fixed effects, random by-participant slopes for
the interaction between Premise Type and Inference Type, and random intercepts for item (story
context):

(45) dsi.lm = lmer(endorsement⇠ Premise.Type*Inference.Type + (1 + Premise.Type*Inference.Type

| SubjectID) + (1 | Story), REML=FALSE, data=dsi)

Model comparisons with and without the fixed effects revealed no effect of Premise Type (�2(1) =
2.8, p = .091), a significant effect of Inference Type (�2(1) = 13, p < .001), and a significant
interaction between Premise Type and Inference Type (�2(1) = 342, p < .001). The crossover
interaction was due to the opposing effects of premise type on inference type.

C.3 Negative scalar implicatures

The mixed effects linear regression model included Premise Type (target vs. control), Inference
Type (target vs. control), and their interaction as fixed effects, random by-participant slopes for
Premise Type and Inference Type, and random intercepts for item (story context):

(46) isi.lm = lmer(endorsement ⇠ Premise.Type*Inference.Type + (1 + Premise.Type + Infer-

ence.Type | SubjectID) + (1 | Story), REML=FALSE, data=isi)

Comparisons of the models with and without the fixed effects revealed a significant effect of Premise
Type (�2(1) = 12, p < .001), no main effect of Inference Type (�2(1) = 3.0, p = .086), and a
significant interaction between Premise Type and Inference Type (�2(1) = 237, p < .001). The
crossover interaction was due to the opposing effect of premise type on inference type.

C.4 Presuppositions

Mixed effects linear regression models included Inference Type (target vs. control) as a fixed effect,
random by-participant slopes for Inference Type, and random intercepts for item (story context):

(47) q.lm = lmer(endorsement ⇠ Inference.Type + (1 + Inference.Type | SubjectID) + (1 | Story),
REML=FALSE, data=q)

(48) none.lm = lmer(endorsement ⇠ Inference.Type + (1 + Inference.Type | SubjectID) + (1 |
Story), REML=FALSE, data=none)

Comparisons of the models with and without the fixed effect revealed a significant effect of Infer-
ence Type for both the question targets (�2(1) = 230, p < .001) and the “none” targets (�2(1) =
14, p < .001).

C.5 Supplements

The mixed effects linear regression model included Premise Type (target vs. control), Inference
Type (target vs. control), and their interaction as fixed effects, random by-participant slopes for
Premise Type and Inference Type, and random intercepts for item (story context):

(49) supp.lm = lmer(endorsement ⇠ Premise.Type*Inference.Type + (1 + Premise.Type + Infer-

ence.Type | SubjectID) + (1 | Story), REML=FALSE, data=supp)
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Comparisons of the models with and without the fixed effects revealed no effect of Premise Type
(�2(1) = 1.5, p = .22), a significant effect of Inference Type (�2(1) = 30, p < .001), and a
significant interaction between Premise Type and Inference Type (�2(1) = 27, p < .001).

C.6 Homogeneity

The mixed effects linear regression models for the positive and negative targets included Inference
Type (target vs. control) as a fixed effect, random by-participant slopes for Inference Type, and
random intercepts for item (story context):

(50) hmg.positive.lm = lmer(endorsement ⇠ Inference.Type + (1 + Inference.Type | SubjectID) +
(1 | Story), REML=FALSE, data=hmg.positive)

(51) hmg.negative.lm = lmer(endorsement ⇠ Inference.Type + (1 + Inference.Type | SubjectID) +
(1 | Story), REML=FALSE, data=hmg.negative)

Comparisons of the models with and without the fixed effect revealed a significant effect of Infer-
ence Type for the positive targets (�2(1) = 84, p < .001) and for the negative targets (�2(1) =
132, p < .001).
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