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Social stereotypes affect imprecision resolution across different
tasks™

Andrea Beltrama Florian Schwarz
University of Pennsylvania University of Pennsylvania

Abstract In two experiments, we investigate how social information about the
speaker affects pragmatic reasoning in numeral interpretation. Results from a picture
selection task show that comprehenders interpret numerals more precisely when
uttered by Nerdy speakers — described as studious, introverted and uptight — as
opposed to Chill ones — described as extroverted, sociable, and laid-back (Exp.1).
Data from a Truth-Value Judgment task (Exp.2) confirm this pattern: comprehenders
exhibit more tolerance towards accepting imprecise statements uttered by Chill
speakers than Nerdy ones. These findings highlight the importance of incorporating
the interplay of social and descriptive meaning into our understanding of pragmatic
reasoning and outline several directions of inquiry to take this enterprise further.

Keywords: Social meaning, imprecision, stereotypes, numerals, experimental pragmatics,
truth-value judgment task

1 Introduction

Besides allowing us to describe reality, linguistic expressions carry a socio-indexical
meaning, which conveys information about speakers’ social identity and personality
(Labov 1966, Silverstein 2003, Agha 2003, Eckert 2008, Podesva 2011, Hall-Lew
et al. 2021). In some circumstances, this content can be conceived of as a cluster
of attributes: for example, in North America, alveolar realizations of (ING) —e.g.,
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goin’ fishin’ — typically evoke, among others, traits such as “working class", “South-
erner",“friendly", “folksy” (Campbell-Kibler 2011). In other cases, social meanings
come to represent complex, stereotypical types of speakers — or personae. For ex-
ample, in the context of US high schools, clusters of morpho-syntactic (e.g., negative
concord) and phonological features (e.g., vowel backing/raising) conspire to invoke a
“Burnout" persona, opposed to a “Jock" one (Eckert 2008); similar associations have
been discussed in relation to stereotypical figures such as “Valley Girls" (D’Onofrio
2015), “Nerds" (Bucholtz 2001), or “Frat Boys" (Kiesling 2018; see D’Onofrio 2020
for an overview). Furthermore, it’s been shown that the link between social infor-
mation and linguistic behavior is often bi-directional: comprehenders not only infer
social information from the linguistic signal; they also adjust their perception of the
linguistic signal depending on what information is available (Niedzielski 1999, Hay
2009, Babel 2012, Drager 2015, D’Onofrio 2015, 2018, 2019). Notably, a similarly
tight connection between social information and human behavior is also observed in
other domains besides language, including decision making (Fiske 2018, Jenkins
et al. 2018); social categorization: (Stolier et al. 2020, Kinzler 2021); and credibility
ascription (Fricker 2007, Davis 2016). As a result, the study of the relation between
social information and behavior continues to draw considerable attention — both in
linguistics and the cognitive science more broadly (see Wade 2020, D’Onofrio 2020,
Kinzler 2021 for overviews).

In contrast with these works, social meaning has received less attention in se-
mantics and pragmatics. Much work in this area explored — and modeled — how
comprehenders engage in inferential work to interpret linguistic expressions (Grice
1975, Horn 1984, Gazdar 1980, Levinson 2000, Roberts 1996/2012 i.a.). Yet, efforts
to formalize this reasoning, especially in Gricean and neo-Gricean frameworks, have
not been particularly concerned with capturing the role of sociolinguistic considera-
tions in the process. Most work in this tradition, in fact, has effectively endorsed a
view of conversation on which conversational partners are treated as idealized, so-
cially undifferentiated rational agents — an outlook that relegated social distinctions
between speakers as tangential, at best, to the study of pragmatic reasoning.

Crucially, the backgrounding of sociolinguistic matters in this area isn’t so much
grounded in the substance of pragmatic theories, as it is in the particular epistemo-
logical and methodological approach adopted by scholars working in this tradition.
In fact, Grice himself observes that “there are all sorts of other maxims (aesthetic,
social or moral in character) [...] that could also generate inferences" (Grice 1975:
47). All in all, these premises fully align with the idea, central to sociolinguistic
theory, that speakers differ — and are expected to differ— on how they like to use
language, just as they differ in their epistemic and emotive state. Accordingly, recent
work in pragmatics has placed social considerations front and center, showing that
comprehenders infer social meaning(s) from the semantic and pragmatic properties
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of utterances (Acton & Potts 2014, Beltrama & Staum Casasanto 2021, Acton 2019,
Glass 2015, Jeong 2021)); and that semantic interpretation is shaped by social factors
such as politeness (Bonnefon et al. 2009, Yoon et al. 2020, Mazzarella et al. 2018);
affect (Kao et al. 2014, Bergen 2016); and speaker-specific information like linguis-
tic nativeness (Fairchild & Papafragou 2018) or political orientation (Henderson &
McCready 2019, Mahler 2022; see Beltrama 2020 for an overview).

Despite these advances, however, the investigation of the socio-indexical vs.
semantic/descriptive dimensions of meaning has continued to proceed on parallel
tracks, leaving one questions largely unexplored: how do comprehenders recruit
the wealth of socio-indexical information typically available in a conversation to
compute a speaker’s intended message?

In this paper, we address this question by asking how comprehenders utilize
stereotypical social information in two tasks involved in interpretation: inferring the
intended extension of an expression; and adjudicating a description’s suitability to
represents a given fact. As our testbed, we focus on (im)precision with numerals —a
phenomenon that presents itself as especially likely to show a principled effect of
socio-indexical information on pragmatic reasoning (see Section 2). We thus see this
case as one that maximizes our chances of observing the effect of interest taking
a meaningful first step towards filling the gap — with an understanding that the
question of interest will have to be tested against a broader range of phenomena (See
Section 7).

2 Imprecision and numerals: a case study

Speakers often use quantity expressions in a way that isn’t fully adherent to the
relevant facts. For example, someone could reasonably utter (1) when the time is
6:03; or (2) when the price is $207.

(D It’s 6 o’clock.
2) The ticket costs $200.

This phenomenon, known as imprecision, has been extensively investigated in se-
mantics and pragmatics, both formally (Lewis 1979, Pinkal 1995, Lasersohn 1999,
Sauerland & Stateva 2011, Solt 2014, Kao et al. 2014, Klecha 2018, Beltrama 2021)
and experimentally (Van Der Henst et al. 2002, Syrett et al. 2009, Cummins et al.
2012, Leftel et al. 2016, Aparicio 2017). Two distinctive properties of (im)precision
highlight this phenomenon as one in which socio-indexical information is likely to
affect the interpretation process.

One property is that the precision level with which numerals are used serves
as a cue for listeners to infer social meanings. In particular, speakers using sharp
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vs. round numbers (e.g., $207 vs. $200) — respectively signaling a higher vs. lower
precision (Krifka 2009) — evoke distinct clusters of social qualities (Beltrama 2018,
Beltrama et al. 2022), which aligns with the two fundamental social dimensions
of Competence and Warmth that models of social cognition — and particularly the
Stereotype Content Model (Fiske et al. 1999, 2007, Fiske 2018) —see as central
to person perception. Specifically, precise speakers are ascribed traits that fore-
ground enhanced intellectual status, or Competence, and reduced sociability, or
Warmth: for instance, they are perceived as articulate, educated, and intelligent;
but also pedantic and obsessive. Less precise speakers are instead associated with
qualities that, conversely, foreground Warmth over Competence: for instance, they
are perceived as friendly, extroverted and laid-back, though less intelligent and
educated than precise speakers. Notably, similar indexical links have been high-
lighted in connection to other linguistic manifestations of detail-orientedness, and
particularly hyper-articulation (Bucholtz 1999, 2001) — a style characterized by
phonetic forms displaying a high degree of detail along one or more dimensions
(see Lindblom 1990). Specifically, hyper-articulated speech has been claimed to
index high-Competence qualities parallel to those evoked by precise numerals (ar-
ticulateness, Podesva et al. 2015; learnedness, Benor 2004; effortfulness, Eckert
2008), as well as stereotypical personae that centrally epitomize these traits (e.g.,
Nerds; see Bucholtz 1999, 2001). Similarly, hypo-articulation has been linked to
stereotypical personae such as “Surfer dudes", “Skaters", and “Frat Boys", which
incarnate high-Warmth traits — e.g., laid-backness, chillness, sociability (Kiesling
2018) reminiscent of those indexed by imprecise numerals.

The second relevant property is that the possibility of speaking imprecisely
requires comprehenders to perform inferential work in interpreting numerals, as can
be observed in two types of communicative situations. First, when a comprehender
is inferring what facts are being described by an utterance, they have to determine
what range of values the numeral can be taken to represent: the sentence “The ticket
costs $200", for instance, can reasonably be taken as describing a value that falls
within an interval of varying range —e.g., exactly $200; $195-$205; $190-$210;
a comprehender has to reason about the conversational setting— and ultimately
settle on a level of precision — to determine what range is contextually appropriate.
But comprehenders may also have to engage in inferential work in another type of
situation: one in which they have access to the relevant facts, and have to evaluate
whether a particular numerical description can be treated as adequately representing
them. Here, the reasoning crucially involves the comprehender calibrating how much
leniency they are willing to extend toward a speaker describing facts imprecisely.
For example, given a known price of $207, a comprehender may need to adjudicate
whether a statement like “the price is $200" is a close enough representation of this
price in the context, or should instead be rejected as a mischaracterization.
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In out studies, we explore the role of social information in these processes by
comparing comprehenders’ interpretation of numerals produced by a Nerdy vs. a
Chill speaker —two stereotypes embodying the distinctive social traits linked to
high vs. low precision respectively.

3 Speaker properties and imprecision resolution: hypotheses

Concerning the first domain of interpretation —i.e., the determination of the contex-
tual extension of the numeral — we predict that numerals uttered by someone who
features the typical high Competence social profile of a precise speaker should be
interpreted more strictly than numerals uttered by someone who features the High
Warmth profile of a less precise speaker. We call this Hypothesis 1. This prediction
is grounded in the finding that the relationship between social information and lan-
guage understanding is typically bi-directional (see Section 1): if comprehenders
consistently associate these clusters of social traits with speakers using different
levels of precision, they should thus conversely rely on these clusters to adjust
the precision level in the context. Note that, while intuitive, this prediction is not
a trivial one. First, it’s been shown that, in certain cases, the link between social
information and language understanding is merely uni--directional; and when this is
the case, linguistic information is more constraining of sociolinguistic perception
perception than viceversa (see Squires 2013 on agreement mismatches). As a result,
it is not guaranteed that, just because (im)precision informs social perception, the
link between the two necessarily works both ways. Second, even if a difference in
interpretation between speakers embodying these identities were found, the ques-
tion would still remain of whether the effect is equally driven by Competence- vs.
Warmth-based clusters of traits; or whether it is only one of these two stereotypes
that comprehenders consider when computing the extension of the numeral.

Concerning the second type of situation —i.e., the adjudication of imprecise
statements vis-a-vis a known fact— there are two plausible outcomes one could
imagine. One is that, similar to what predicted by Hypothesis 1, imprecise descrip-
tions produced by a speaker embodying the social traits linked to high precision
should be rejected more often, by virtue of being associated with a narrower range
of values. We call this Hypothesis 2A.

An alternative possibility is that comprehenders might determine whether to
accept or reject an imprecise statement by recruiting social information to assess the
epistemic authority that they are willing to extend to the speaker. This possibility
can be grounded in the idea that meaning interpretation doesn’t merely require the
computation of the intended extension of the expressions, but is also shaped by how
credible a comprehender takes the speaker to be (see in particular Sperber et al. 2010,
Breheny et al. 2013 on the Principle of Epistemic Vigilance). Crucially, it’s been
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argued that credibility assessments of this sort are often affected by the speaker’s
social identity. For example, work on testimonial injustice in philosophy (Fricker
2007) has highlighted the role of social stereotypes as a driving force behind the
ascription of epistemic authority to an agent, often in a discriminatory fashion—e.g.,
when a woman is seen as less credible than a man on a given topic (see McCready
& Winterstein 2017; Section 7 for further discussion). Accordingly, we consider an
alternative hypothesis (Hypothesis 2B): comprehenders could see an agent with the
social profile of a precise speaker as especially invested in descriptive accuracy, and
thus more deserving to being trusted in the presence of an imprecise description.
This should lead to a lower rate of rejection of imprecise descriptions for people
embodying the social profile of a precise speaker — generating the opposite pattern
of results to that predicted under Hypothesis 2A.

4 Experiment 1: Inferring facts from statements

In Experiment 1 we test Hypothesis 1 utilizing a COVERED SCREEN task (see Huang
et al. 2013, Schwarz et al. 2016 for predecessors).

4.1 Methods & Design

Our stimuli consisted of written dialogues between two characters, Arthur and
Rachel. In each dialogue, one character asked a question, and the other respond
after looking at their phone, uttering a quantity expression in the form of a round
number (e.g., “It’s $200.”). After seeing the dialogue, participants were asked to
determine which phone the speaker was looking at by selecting one of two images
of a phone. In one image, the phone was turned face down, making the content of
the screen invisible (COVERED screen). In the other, the phone’ display was fully
visible (VISIBLE screen).

Two factors were manipulated. The “Screen Fit" manipulation involved the
relation of the number displayed on the visible phone to the one in the utterance,
varied across three levels. Two levels were controls: Match, with displayed and
uttered numbers identical; Mismatch, with the two largely divergent. The third level,
Imprecise, was our critical one: it featured only a slight divergence between the
uttered and the displayed number, such that, depending on participants’ reasoning,
the display might or might not be seen as having prompted the utterance (see below
for details on how this margin was determined). The Screen Fit manipulation is
illustrated in Figure 1.
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$207.06

$650.06

Match Mismatch Imprecise

Figure 1  Screen Fit Manipulation. Utterance: “The price is $200"

The “Persona" manipulation varied the social identity of the interlocutors. To
implement this manipulation, we draw on D’Onofrio (2018)’s work investigating
the effect of persona-based information on phonological categorization: in this
paradigm, participants were provided social information textually, via a sentence
stating that a given speaker “had been described as X", where X is a succinct
label — typically, the term for a stereotypical persona— for a persona that embodies
to evoke a specific cluster of social traits of interest to a particular phenomenon and
research question.] . In one condition, the interlocutors were described as “Nerdy",
a persona that aptly foregrounds the high Competence qualities associated with
high precision; in another condition they were described as “Chill", a persona that
instead incarnates the high Warmth qualities associated with lower precision. In
each of these conditions participants were exposed to a trial at the beginning of the
experiment, which made explicit the key social qualities that were intended to be
associated with each persona. Respondents were told to consider the term “Nerdy"
to describe someone who is very “studious, articulate, introverted, and uptight";
and “Chill" to describe someone who is very “laid-back, sociable, extroverted, and
care-free". These clusters of traits were selected to provide as exhaustive a cover
as possible of the range of associations linked to high vs. low precision, based on
prior work focused on the social perception of detail-orientedness with respect to
either numerals or phonetic detail (see Section 2).” Finally, in a third condition,
no information about the speaker was provided. This condition served baseline

1 In D’Onofrio’s study, for instance, the labels of choice were “Valley Girl", “Business Professional",
and “Chicago Bear Fan"

2 A question raised by this approach revolves around how Nerdy vs. Chill personae relate to each
other — above and beyond the fact that they are distinct. We submit that these two stereotypes
are best thought of as occupying opposite quadrants (High Competence/Low Warmth vs. Low
Competence/High Warmth) of the social evaluation space — and thus as in opposition to each other.
This idea is crucially supported by the observation that, when participants are asked to express the
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for assessing the effect on imprecision resolution of the Nerdy and Chill personae
independent of one another (see below).

In each trial, participants were instructed to select the VISIBLE screen if they
thought that the person giving the answer would have said what they did if they had
been looking at the screen corresponding to the visible phone; and the COVERED
screen if they didn’t believe so. We expected the Match and Mismatch conditions to
evoke COVERED responses at floor vs. ceiling levels respectively, without significant
variation by speaker persona. By contrast, responses in the Imprecise condition
should depend on the (im)precision standards employed by participants on a given
trial. In particular, a strict, precise interpretation — one which excludes the value
displayed on the visible screen from the numeral’s extension — should lead to a
COVERED screen response; a liberal, less precise interpretation — one with a lower
level of precision, which instead includes the value displayed on the visible screen
in the numeral’s extension — should yield a VISIBLE screen choice.

Given this setup, the crucial requirement for items in the Imprecise condition
was that they feature a margin of deviation from the uttered number that leaves
participants somewhat on the fence: this margin should indeed be large enough to
make the displayed number clearly different from the uttered one; but close enough
to lead respondents to at least consider the possibility that the respondent might have
based their answer on that number. Based on our own initial intuitions, as well as
pilot results, we implemented an imprecision range deviating between 5 and 18%
from the uttered number (relative to the largest relevant count unit in our stimuli;
e.g., 100 for dollar amounts). In practical terms, in the Imprecise condition there
should be genuine variation between participants as to how a numeral is interpreted
strictly vs. liberally; as a consequence, if our approach to implementing the Imprecise
condition is correct, we should observe a rate of COVERED responses in this condition
in-between that of the Mismatch and Match condition respectively — and ideally
hovering around 50%.

4.2 Materials

24 experimental items were created, each varied across 9 different conditions re-
sulting from the 33 manipulation of the factors described above: Nerdy, Chill
and neutral for the persona manipulation; Match, Mismatch, and Imprecise for the
Screen Fit manipulation. The Persona factor was administered between-subjects to
avoid raising participants’ awareness of this manipulation: respondents would thus
see either only dialogues between Nerdy, Chill, or neutral, unspecified interlocutors.
Moreover, the interlocutors’ genders were counterbalanced (within-subjects) by

degree to which they see themselves as embodying these personae, the two turn out to be negatively
correlated (see also footnote n.8).
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alternating dialogues in which the Rachel asked the question and Arthur responded
with a numeral; and dialogues in with reversed order.

The Screen Fit manipulation was administered within-subjects: each participant
saw 6 items in Match and Mismatch each, and 12 items in Imprecise (with item-
condition pairings counterbalanced in a Latin Square Design). 8 items contained
utterances describing prices, expressed in dollars (as in Figures 3-4); 8 describing
distances (in miles); and 8 times (in hours:minutes).

The experiment also included 24 filler dialogues between two separate char-
acters —named Becky and Tyler and described as “college students". The fillers
were alternated with the experimental items, so that participants would never see
two consecutive items of the same type.>

4.3 Procedure

The study was implemented and administered online on the PClbex platform
(Schwarz & Zehr 2021).4 For each item, the context sentence was introduced first
on the top left of the screen. This sentence, besides reporting on the interlocutors’
goals in the conversation, also provided the key social information from the Persona
manipulation. Sequentially, two separate speech bubbles would appear, one contain-
ing the question asked by the first character and the other the answer from the other
character. Next, the question task-prompt for participants as well as the two pictures
of the phone appeared on the right-hand side of the screen. Participants entered their
responses by pressing the key matching the letter displayed under the respective
phone pictures on the keyboard. The experimental items were preceded by three
practice items. Figure 2 provides a full illustration of the display that participants
would see once all the elements appeared.

Following the last trial, participants were asked to complete an exit questionnaire
by indicating the degree to which they think they would be described as “Nerdy" and
“Chill" on a 1(min) to 10(max) scale. Before responding, participants were reminded
of the set of qualities that were taken to be distinctive of each persona throughout
the experiment, so as to ensure that their self-assessment in the questionnaire would
target the same social traits. The questionnaire’s aim was to provide a measure to
track the degree to which respondents saw themselves as sharing key qualities of
the speakers in the experiment— and thus allow us to explore how participants’
responses were modulated by their own social identity.

3 See Supplementary Materials for full experimental/filler items lists.
4 https://www.pcibex.net
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Which phone is Arthur looking at?
Arthur and Rachel, who have been described as

Nerdy people, are looking for a plane ticket.

$207.12

How much

is the cheapest It's $200 e e
ticket? = ==
Rachel Arthur . J

Figure 2  Experiment 1: Display before making the choice (Condition: Nerdy,
Imprecise)

4.4 Participants

282 self-declared native speakers of English (Age median=33; female=166; male=114;
other=2) were recruited on Prolific and compensated $2 ($8/hour).

4.5 Results

Figure 3 plots the proportions of COVERED choice rates by Persona and Screen Fit.
Two descriptive patterns can be observed. First, there is a step-wise effect of Screen
Fit Manipulation, with ceiling and floor-level rates for the controls, and the Imprecise
condition in the middle. This validates the viability of our chosen imprecision range.
Second, the rate of COVERED choices in the critical Imprecise condition appears to
be considerably higher for Nerdy than for Chill speakers, with the baseline condition
patterning in-between.

To test this pattern, we first re-coded Screen Fit as a binary factor with “Control"
(Match and Mismatch collapsed) and “Imprecise” as levels. We then fit a maximal
converging mixed-effects logistic regression on COVERED choice rates with Persona
and Screen Fit as interacting predictors, random intercepts for participants and items,
and random slopes for Screen Fit for participants and items. Persona was treatment
coded with “No Persona" as reference, so as to be able to infer the effect of both
Nerdy and Chill with respect to the baseline; Screen Fit was sum coded.

10
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Figure 3  COVERED choices across Screen Fit, split by Persona

The model (as all other models reported in the manuscript) was fit with the
Imer_alt function from the Afex package in R.> The model revealed significant
effects of Persona in opposite directions (Chill: B = —0.67; SE = 0.13; z = 4.86,
p < 0.0001; Nerdy: B =0.77; SE = 0.14; z = 5.54, p < 0.0001), reflecting the fact
that COVERED choice rates were respectively higher and lower than the No.Persona
condition for Nerdy and Chill. But both effects are crucially qualified by interactions
between Persona and Screen Fit involving both Nerdy (8 = —0.78; SE = 0.13;
z=>5.7, p < 0.0001) and Chill (8 = 0.66; SE = 0.13; z = 4.86, p < 0.0001). The
interaction reflected the fact that, in the Imprecise condition, COVERED choices

5 This makes it possible to excluded random correlations between intercept and slopes by items through
the || syntax, and thus minimize convergence and singularity issues.

11
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rates were higher for Nerdy speakers than speakers in the No.Persona condition
(SE = 0.20; z = 6.62, p < 0.0001); and lower for Chill speakers than speakers in
the No.Persona condition (SE = 0.20; z = 7.61, p < 0.0001); no significant Persona
contrasts were found in the Control condition (Nerdy vs. No.Persona: SE = 0.18;
z=0.07, p =0.99; Chill vs. No.Persona: SE = 0.18; z=0.05,p = 0.99).6

Finally, no main effect of Screen Fit was found ( = 0.00; SE = 0.10; z = 0.09,
p = 0.92), reflecting the fact that COVERED screen rates do not differ across the
Imprecise and Control conditions.’

To gain a more fine-grained perspective on the link between persona and impre-
cision resolution, we next explored how the Persona effect in the Imprecise condition
was modulated by two further social factors: the gender of the speaker (which had
been counterbalanced across items); and the self-assessed similarity between partici-
pants’ social identity and the speaker. The latter was operationalized via a Similarity
index — obtained by combining self-ascribed nerdiness ratings for participants see-
ing the Nerdy speakers and self-ascribed chillness ratings for participants seeing the
Chill ones.? We fit another maximally complex converging mixed-effects logistic
regression on COVERED choices for the Imprecise condition data, with Persona,
Speaker Gender (both sum-coded) and Similarity (re-scaled around the mean via the
function scale() in R) as interacting predictors; random intercepts and random slopes
for Speaker Gender for items and participants. The choice patterns predicted by the
model are shown in Figure 4.°

Consistent with the findings from the first model, we found a main effect of
Persona (8=2.23; SE = 0.24; z = 9.12, p < 0.0001), with higher rates of COV-
ERED responses for Nerdy speakers. The model additionally showed a main ef-
fect of Similarity, such that COVERED choice rates decreased as Similarity in-
creased ($=0.60; SE = 0.23; z = 2.59, p < 0.01). No main effect of Speaker Gen-
der was found (8=0.01; SE = 0.27; z = 0.05, p = 0.97); and no interaction Per-
sona*Similarity ($=0.65; SE = 0.45; z = 1.43, p = 0.15), Persona*Speaker Gender
(B=0.33; SE = 0.28; z = 0.18, p = 0.23), Speaker Gender*Similarity (=0.06;
SE =0.14; z = 0.46, p = 0.64), and Persona*Speaker Gender*Similarity ($=0.33;
SE =0.29; z =1.13, p = 0.25) were found. To explore whether the Similarity effect

6 Contrasts were extracted with the emmeans package in R, with automatically adjusted « levels for

multiple comparisons.

7 The Control proportion resulted from averaging floor- and ceiling-level rates for the two original

Control conditions. Note that, in parallel analyses without the control conditions collapsed, the
NoPersona condition differs from both Match and Mismatch as clearly suggested by the graph.

8 Post-hoc analyses show that self-ascribed Nerdy and Chill traits were negatively correlated, confirming

the assumption that these personae should be thought of as occupying opposite quadrants of the social
space. See Supplementary materials for details on the density distribution and correlations relative to
these ratings.

9 The graphs were obtained via the function ggpredict from the ggeffects package in R.
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Figure 4 COVERED choices by Similarity and Speaker Gender (Imprecise only)

obtained with both Nerdy vs. Chill speakers, we re-ran the model with Persona
treatment-coded with Nerdy and Chill respectively set as reference. The model re-
vealed a Similarity effect when the speaker was Nerdy ($=0.92; SE = 0.36; z =2.56,
p = 0.01) but not with Chill (8=0.27; SE = 0.28; z = 0.95, p = 0.33).

4.6 Discussion

The results from Experiment 1 show that numerals uttered by Nerdy speakers
are associated with a narrower range of values than numerals uttered by Chill
speakers, supporting Hypothesis 1. Moreover, as suggested by the comparison with
the "no persona" baseline condition, this effect is driven by both clusters of traits
associated with the Nerdy and Chill persona. While no interaction between Persona
and Similarity was found, we found that, limited to the Nerdy persona, precision in
interpretation decreased as participants’ self-ascribed nerdiness increased.

Taken together, these findings suggest that the persona embodied by the speaker
affects the outcome of pragmatic reasoning; however, the question remains open
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of how comprehenders engage in the reverse reasoning —i.e., how they assess the
appropriateness of a numerical description in light of a known value. Experiment 2
uses a Truth-Value judgment task to evaluate these possibilities.

5 Experiment 2: Assessing statements about given facts

In Section 3 we outlined two alternative hypotheses about how our Persona manipu-
lation might affect comprehenders’ adjudication of imprecise statements vis-a-vis
an established fact. If comprehenders base their assessment on the range of values
expected to fall under the intended extension of the numeral given the speaker’s
identity —i.e., a narrower one for Nerdy speakers — imprecise descriptions from
Nerdy speakers should be rejected as ‘wrong’ more often than those coming from
Chill speakers (Hypothesis 2A). But if comprehenders perceive Nerdy speakers as
agents that are more invested in descriptive adequacy than Chill ones, they could see
them as more trustworthy in the presence of an imprecise statement, and thus accept
their imprecise descriptions more often (Hypothesis 2B).

5.1 Methods, Design, Materials & Procedure

Experiment 2 adapts the setup of Experiment 1 to a paradigm in which participants
are provided with the actual state of affairs in question, and are asked to assess
whether a statement correctly describes it. This setup corresponds to the Truth Value
Judgment task, widely utilized in experimental semantics and pragmatics (Crain &
McKee 1985, Noveck 2001, Papafragou & Musolino 2003, Doran et al. 2012).10

We implemented this setup by leaving the logic of Experiment 1 unchanged
except for one crucial modification: participants were only shown the picture of one
phone, with a number visible on the screen. They were told that the speaker was
indeed looking at this phone, and asked to indicate whether the character’s response
was RIGHT or WRONG. The full display of an item is reproduced in Figure 5.

As before, the Screen Fit manipulation (within-subjects) varied the fit between
the number on the phone and that uttered by the speaker (Match, Mismatch, Im-
precise). The Persona manipulation (between-subjects) varied the speaker persona,
with Nerdy, Chill and No.Persona as levels. Once again, the speaker gender was
counterbalanced. The experimental and filler items were the same as those used in

10 Despite the term Truth in the name of the task, a number of different wordings have been used in

the prompt, including whether participants thought the sentence was right/wrong (Crain & McKee
1985, Jasbi et al. 2019, Waldon & Degen 2020), or whether they agreed/disagreed with the state-
ment (Noveck 2001). A recent study by Cremers et al. (2023) finds different formulations to yield
comparable results.
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Arthur and Rachel, who have been described as
Nerdy people, are looking for a plane ticket.

$ 207.06
It's $200

How much
is the cheapest
ticket?

Rachel Arthur “

Is his response right or wrong?

F J

Figure S  Experiment 2 . Display before making the choice (Condition: Nerdy,
Imprecise)

Experiment 1. At the end of the experiment, participants gave themselves Nerdiness
and Chillness rating in the same exit questionnaire deployed in Exp.1.

5.2 Participants

244 participants were recruited on Prolific and compensated $8/hour (Age range:
18-82; Age Median: 33; female=135; male=102; other=7).

5.3 Results

Figure 6 plots the rate of rejections (=“wrong" responses) by Persona and Screen
Fit. As in Experiment 1, rejections were at floor and ceiling in Mismatch and Match
respectively, with intermediate rates in the Imprecise condition. Second, rejection
rates in the Imprecise condition differed depending on the speaker persona. However,
contrary to Experiment 1, the difference seems to involve only the Chill speakers:
while the rate of rejections for Chill speakers appears to be lower than the No.Persona
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condition, no difference can be observed between the Nerdy and the No.Persona
condition.

1.00-
Persona
[ No.Persona

4 B Nerdy
2 0.75- B chil
(=}
Q.
)
2
]
5

0.50
14
s
c
2
=
a
) 0.25-
i
o

0.00- = e I

Mismatch Imprécise Match

Figure 6 WRONG choices across Screen Fit, split by Persona

For statistical analysis, we adopted the same procedure as in Experiment 1.
First, we re-coded Screen Fit as a binary factor with “Control" (Match/MisMatch)
and “Imprecise” as levels; second, we fit a (maximally converging) mixed-effects
logistic regression on the WRONG choices with Persona (reference: NoPersona) and
Screen Fit (sum-coded) as interacting predictors, and random intercepts and slopes
for Screen Fit for items and participants. The model revealed a significant effect of
Persona for Chill (8 = 1.04; SE = 0.16; z = 6.29, p < 0.0001), reflecting the fact
that WRONG choice rates for Chill speakers were lower than those in the No.Persona
condition. But this effect was further qualified by an interaction with Screen Fit
(B =1.00; SE =0.16; z = 6.14, p < 0.0001): in the Imprecise condition, WRONG
choice rates were lower for Chill speakers than speakers in the No.Persona condition
(SE =0.24; z = 8.43, p < 0.0001), while no difference was observed in the control
condition (Nerdy vs. No.Persona: SE = 0.24; z=0.05, p = 0.97). We found no effect
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for Nerd (8 = 0.02; SE =0.15; z=0.15, p = 0.87), and no interaction involving
Nerd and Screen Fit (8 = 0.03, SE = 0.18; z =0.18, p = 0.85).

As with Experiment 1, we then explored whether the Persona effect in the Im-
precise condition was modulated by the gender of the speaker and the self-assessed
Nerdy/Chill ratings provided by participants. We fit another mixed-effects logis-
tic regression on WRONG choices for the Imprecise condition data, with Persona,
Speaker Gender (both sum-coded) and Similarity (re-scaled as in Exp.1) as interact-
ing predictors and random intercepts for items and participants. The choice patterns
predicted by the model are shown in Figure 7.

Predicted probabilities of WRONG choices

100% Female Male
%
7]
3
o 75%
=
(&)
()
< Persona
o 50%
14 o | Nerdy
= = chill
c
(e]
5
a 25%
(o]
| =
o -_—
0%

2 A 0 1 2 2 A 0 1 2
Similarity Index (rescaled)

Figure 7 WRONG choices by Similarity and Speaker Gender (Imprecise only)

As expected, we found a main effect of Persona (f=1.57; SE = 0.27; z = 5.68,
p < 0.0001), with higher rates of WRONG responses for Nerdy speakers. Yet, despite
the impressionistic increase in WRONG responses for Nerds for higher values of
Similarity, no main effect of Similarity (8=0.24; SE = 0.27; z = 0.89, p = 0.36)
was found. In addition, no effect of Speaker Gender (=0.13; SE =0.11;z=1.17,
p = 0.23) were found; and no Persona*Similarity (8=0.27; SE =0.27;z=1.01,p =
0.30), Persona*Speaker Gender (f=0.07; SE = 0.07; z = 1.02, p = 0.30), Speaker
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Gender*Similarity (8=0.04; SE = 0.07; z = 0.54, p = 0.58), and Persona*Speaker
Gender*Similarity (8=0.03; SE = 0.07; z = 0.41, p = 0.67) interactions were found.

5.4 Discussion

The findings from Experiment 2 partially support Hypothesis 2A: comprehenders
show more leniency towards accepting the imprecise descriptions of Chill speakers,
consistent with the idea, suggested by Experiment 1, that they associate numerals
uttered by this type of speaker with a broader range of values. This is not observed,
however, for the Nerdy speakers: even though their numerals are associated with
an especially narrow range of values (see Experiment 1), this doesn’t translate
in comprehenders being stricter in the adjudication of imprecise utterances — as
suggested by the fact that WRONG responses rates do not different across the Nerdy
and the No.Persona condition. In addition, we didn’t observe an effect of Similarity
for either Nerdy or Chill speakers.

6 Combined analysis

Given the partially diverging results in Experiments 1 and 2 and the fact that they
only differed minimally in the specifics of the task, we carried out a combined
analysis pooling the data from the two studies. Figure 8 illustrates the rejection rates
in the Imprecise condition across the two tasks.

1.00-

Persona
" No.Persona
I Nerd
B chil

e
B
3

Proportion REJECTIONS
@
o

0.25-

0.00-

Covered Screen Truth Value Judgment
(Rejection = “Covered” (Rejection = “Wrong”)

Figure 8 Rejection rates across tasks: Covered Screen (Expl) vs. Truth Value
Judgement (Exp2)
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To explore this pattern, we fit a mixed effect logistic regression with Task and
Persona as interacting fixed effect factors, and random intercepts for Items and
Participants.“ Task was sum coded; Persona, consistent with the approach followed
so far, was treatment-coded, with No.Persona as reference levels.

Confirming the results of the separate analyses for Experiment 1 and 2, we
found an interaction between Persona and Task involving Nerdy speakers (=0.62;
SE=0.31; z = 1.99, p =0.04): while the Covered Screen Task featured a higher
rejection rate for the Nerdy condition than the No.Persona one (SE=0.43; z = 4.40,
p <0.0001), no difference was found in the Truth Value Judgment task (SE=0.45;
z=1.51, p =0.28). Moreover, we found no difference between tasks within any
of the Persona conditions (Nerdy: SE=0.46; z = 1.76, p =0.08; Chill: SE=0.37;
z=0.06, p =0.95; No Persona: SE=0.37; z = 1.00; p =0.30).

7 General Discussion

In two studies, we found that comprehenders reason about the sociolinguistic profile
of the speaker in drawing inferences related to meaning interpretation. Specifically,
in the COVERED SCREEN task deployed in Experiment 1, comprehenders assigned a
narrower extension to utterances from speakers embodying the social qualities linked
to precise speech—1i.e., the Nerdy ones; and a broader extension to utterances from
speakers featuring the qualities linked to approximate speech—i.e., the Chill ones.
This result provides support to Hypothesis 1, according to which comprehenders
recruit information about the social characteristics of a speaker to determine the
range of values represented by a numeral. In the Truth Value Judgment task deployed
in Experiment 2, comprehenders accepted imprecise descriptions uttered by Chill
speakers to a higher rate than imprecise descriptions uttered in the absence of social
information (per Hypothesis 2A); yet, imprecise utterances by Nerdy speakers were
accepted to the same rate as imprecise utterances in the absence of social information,
failing to align with either Hypothesis 2A or 2B. We now turn to consider the
methodological implications of these findings for semantics and pragmatics, as well
as those concerning the connection between pragmatic reasoning and other domains
human action.

In general, our results contribute to a more inclusive view of pragmatic reasoning
as a socially embedded process, in line with the findings from recent work high-
lighting the sensitivity of pragmatic reasoning to different social dimensions (see
Section] 1 for details). Our studies expand on this body of work by providing two
novel contributions. From an empirical standpoint, they broaden the range of social
dimensions known to shape pragmatic reasoning, providing evidence that com-

11 The more complex model with random slopes had singular fit and virtually identical output.
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prehenders track not only demographic or ideological information — as previously
shown — but also more complex ensembles of identity and personality traits, which
in turn coalesce in socially recognizable stereotypes. Most importantly, these clusters
of social qualities correspond to those that, conversely, comprehenders infer from
speakers’ pragmatic choices, as demonstrated in prior work on the social perception
of imprecise speech (Beltrama 2018, Beltrama et al. 2022; see Section 2). This
highlights a bi-directional relationship between social and pragmatic inferences,
similar to what has been found in many domains of speech perception (see Section
1): comprehenders infer specific constellations of social information from a speaker’s
pragmatic behavior; and recruit the very same traits as a cue to navigate pragmatic
reasoning.

Furthermore, our results unveil a parallel between meaning interpretation and
domains of cognition that goes beyond the realm of meaning narrowly construed.
Work in social psychology and philosophy illuminated how people are able to form
an impression of someone’s personality and identity from what they do or what
they look like (Fiske et al. 1999, 2007, Judd et al. 2005, Goodwin et al. 2014,
Fiske 2018, Stolier et al. 2020); and that these impressions shape different realms of
human action, including decision-making (e.g., Jenkins et al. 2018) and epistemic
reasoning (e.g., Fricker 2007, Davis 2016; Section 1 for further details). Our findings
highlight a crucial similarity between pragmatic reasoning and these domains. In
particular, by virtue of being underlied by traits pertaining to High Competence
vs. High Warmth traits respectively, and by having been effectively introduced as
such in the experiments, Nerdy and Chill stereotypes can be seen as occupying
distinct quadrants of the two-dimensional space that is commonly taken to provide
the scaffolding of processes of person perception (see Fiske 2018; Section 2 for
further details). The upshot is that pragmatic reasoning can be shaped by social
constructs and clusters of traits that are very similar to those whose influence has
been demonstrated in other areas of linguistic behavior and beyond.

At the same time, it is important to point out two respects in which the general-
izabilty of our findings is limited. First, the effect of social information on pragmatic
reasoning does not extend to all the social variables we kept track of in the studies.
Most notably, we found no effect of speaker gender. We see this result as quite
striking, especially in light of gender’s prominent role in other domains of epistemic
reasoning (Fricker 2007, McCready & Winterstein 2017, Mazzarella & Pouscoulous
2020) a.o.), as well as in language perception and production. A possible explana-
tion is that the stereotypes utilized in our studies might have been so salient that
they obscured the contrast between other social dimensions. This possibility is sug-
gested by the idea, articulated in the sociolinguistics literature, that stereotypes are
holistic constructs, whose value and salience goes beyond the “compositional” sum
of individual demographic and personality traits that (Agha 2003, Podesva 2011,
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D’Onofrio 2020). Specifically, the stereotypes of the speaker as an intellectually
invested, high-Competence Nerdy person vs. a sociable, high-Warmth Chill per-
son might have been perceived similarly across different genders — consistent with
the observation that personae along these lines have been discussed in connection
to male (Kiesling 2009) and female characters (Bucholtz 2001, Pratt 2021) alike.
Moreover, it’s important to note that, as also shown in prior experimental work,
effects of gender on pragmatic reasoning are modulated by discourse factors. For
example, McCready & Winterstein (2017) show that comprehenders’ judgments of
convincingness are jointly shaped by the speaker gender and the topic of the conver-
sation; accordingly, the impact of speaker gender on the assessment of imprecise
statements might have been similarly subordinate to further discourse factors which
were not manipulated in our study. Furthermore, we only found a limited effect of
participants’ similarity to the speaker across both studies: while in Experiment 1
precise interpretations with Nerdy speakers are highest for participants who don’t
see themselves as Nerds, no interaction between Persona and Similarity was found,
and no corresponding effect on the interpretation of Chill speakers’ utterances. In
Experiment 2, no interaction or effect involving Similarity tout court was found. Yet,
effects of social information on language processing and decision making have often
been shown to be modulated by respondents’ own identity (Park & Judd 1990, Judd
et al. 1991, Niedzielski 1999, Babel 2010, Walker & Campbell-Kibler 2015, Levon
2016, Wade 2020). Taken together, these considerations suggest a view in which
certain specific aspects of pragmatic inference are influenced by certain specific
dimensions of social variation; but not one in which this happens at any level. They
thus raise the question of whether the outcome of imprecision resolution is equally
sensitive to other sociolinguistic dimensions besides the stereotype-level distinctions
manipulated in our study; and why, if this is the case, these effects didn’t emerge in
our studies.

Another limitation concerns the empirical scope of our study. As discussed in
Section 2, (im)precision was selected as a case study in that it provided a promising
testbed to observe the effects of interest. But of course, not all cases of mean-
ing indeterminacy are necessarily intertwined with social stereotypes as deeply as
(im)precision — or at least, we do not know that yet. It remains to be seen whether,
for example, the resolution of vague predicates (e.g., fall) is subject to similar soci-
olinguistic dynamics as those highlighted for numerals (though see Beltrama et al.
2024 for evidence that social considerations matter here as well). In light of this, we
see our findings on (im)precision as a proof of concept that social perception can
impact meaning resolution; and that the same question should therefore extended,
in whatever way is appropriate, to other domains of pragmatic reasoning. Broaden-
ing the empirical base of this work will also make it possible to better understand
how the interaction between social information and meaning interpretation can be
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captured in formal models of pragmatic inference. While we don’t see our results
as providing conclusive support to any particular framework, we believe that recent
developments of game-theoretic frameworks provide an especially promising route
(Burnett 2017, 2019, Henderson & McCready 2019, McCready & Henderson 2020).
In this approach, the signaling and uptake of social meanings is captured with the
same probabilistic tools deployed to formalize pragmatic inferences, capitalizing
on the idea interlocutors can cooperatively (and recursively) reason about what
identity traits they want each other to recognize, and calibrate their conversational
and inferential behavior accordingly. To our knowledge, work in this tradition hasn’t
explicitly investigated how sociolinguistic perception impacts pragmatic inferences;
but a setup where conversational agents come with their own sets of prior probabil-
ities— which differ depending on agential background, information, assumptions
and overall goals —emerges as especially conducive to capture the sensitivity of
pragmatic reasoning to patterns of sociolinguistic variation.

Our findings also provide a methodological contribution, as they afford a novel
angle to consider the context-sensitivity of judgments commonly used in meaning-
based tasks —i.e., inference and Truth-Value judgment tasks. In this regard, it’s
important to note that the effect of social information — at least in connection to
Chill speakers —is general enough to apply across two related, yet distinct kinds of
meaning inferences, both of which have been at the core of experimental paradigms
aiming to tap into the outcome of meaning interpretation: comprehenders’ deter-
mination of the intended extension of a particular expression; and their assessment
of the acceptability of a description vis-a-vis a known, established body of facts.
This suggests that, to a certain extent, the impact of social stereotypes on pragmatic
reasoning impacts comprehenders’ interpretation process above and beyond the
specific inference deployed in a task. In light of these considerations, the question
arises as to why responses to Nerdy speakers’ utterances are only influenced by
social information in the COVERED SCREEN task, but not the TVJ one — a pattern of
results that wasn’t predicted by any of the hypotheses we put forward. However, one
possibility we would like to suggest, and ultimately test in future work, is that this
asymmetry between stereotypes might be linked to epistemic considerations similar
to those that had originally motivated Hypothesis 2B — even though the specific
prediction of that hypothesis is not borne out in the data. To see this, it is first crucial
to consider that, in the TV]J task, a rejection response —i.e., labeling the response
as ‘wrong’ —is crucially prejudicial: it commits the comprehender to expressing a
negative assessment of the speaker’ conversational behavior as someone who failed
to correctly represent the relevant facts. This contrasts with the Covered Screen
paradigm, in which a participant’s selection of the COVERED screen simply indicates
the belief that the speaker must have been looking at a different phone. Accordingly,
Nerdy speakers’ social perception as agents invested in descriptive accuracy, while

22



Social stereotypes affect imprecision resolution

not strong enough to lead comprehenders to accept their imprecise descriptions to
a higher rate (as per Hypothesis 2B), might have nevertheless made respondents
hesitant to see Nerdy speakers as conversationally blameworthy — effectively off-
setting the higher rate of rejections relative to the baseline condition predicted by
Hypothesis 2A. At the same time, we note that, following this line of reasoning,
we should predict a lower rate of rejections in the TVJ task relative to the Covered
Screen task: if rejection is prejudicial, and participants generally want to avoid
blaming the speaker, their responses should be more charitable. Yet, not only are
the overall acceptance rates in Experiment 2 not higher; with the Nerdy persona,
they even tend to be lower. In light of this observation, further empirical evidence
will be needed to support this explanation. In particular, online behavioral measures
tracking the time-course of interpretation might be especially promising to illuminate
participants’ reasoning with respect to possible differential preferences for precise
vs. imprecise interpretations across the two tasks — even in the face of similar overall
rejection rates. For example, Aparicio (2017) reports evidence from a self-paced
reading task indicating that imprecise interpretations, cued either linguistically or
contextually, incurred higher reading times than precise ones, turning out to be
more costly to comprehenders than imprecise ones. Similar time-course evidence,
following appropriate revision of the two paradigms, could provide a suitable basis
to investigate differences in compehenders’ preferences for precise vs. imprecise
interpretation across the two tasks that—including those possibly linked to the
additional prejudicial component involved in TVJs’ rejections. Combined with the
evidence from the present investigations, this work will further contribute to under-
standing how the outcome of TVIJs is affected by contextual and epistemic factors
that go beyond the descriptive meaning of the sentence being adjudicated — in line
with the recent body of work that independently unveiled the impact of pragmatic
considerations on these experimental measures (Sikos et al. 2019, Scontras & Pearl
2021, Waldon & Degen 2020).

8 Conclusion

Our results provide a novel perspective on link between the socio-indexical and
descriptive dimensions of meaning: they highlight the role of speakers’ social iden-
tity in guiding meaning interpretation; and point to different, promising directions
of investigation to shed further light on the relationship between sociolinguistic
perception and pragmatic reasoning.

Appendix
Link to supplementary materials.
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