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Humans use generalisations to abstract away
from particular objects, events or facts and
convey regularities about the world. One way
of expressing generalisations in language is
through quantified sentences, such as most in-
sects are mocturnal or some mosquitoes have
white stripes, which explicitely express statisti-
cal claims about the members of a kind that
share the predicated property.

In this work we study generic sentences, such
as insects have siz legs or mosquitoes carry
malaria, which express generalisations without
explicit quantification. These two generic sen-
tences are acceptable in many contexts, but the
quantifications they convey are widely different:
almost all insects have six legs, but fewer than
1% of mosquitoes carry malaria.

Even as generics seem to express inconsistent
quantifications, they are at the heart of com-
munication and dissemination in science (De-
Jesus et al., 2019; Bowker, 2022), medical re-
search (Peters et al., 2024), and politics (Novoa
et al., 2023). Furthermore, in the social realm
generics serve as linguistic vehicle for social
essentialism (Rhodes et al., 2012) and stereo-
typing (Leslie, 2017; Bosse, 2022).

The nature of generics and their importance
in communication has led to extensive litera-
ture on the semantics of generic sentences (e.g.,
Carlson, 1977b; Cohen, 1999; Leslie, 2008;
Liebesman, 2011; Sterken, 2015; Nickel, 2016;
Tessler and Goodman, 2016; Stovall, 2019;
Nguyen, 2020; Bosse, 2021; Kirkpatrick, 2023).
However, many open questions remain, such as
how they relate to quantifiers and the degree
to which generics are context sensitive.

In this work we introduce a dataset
(CONGEN) and a metric (p-acceptability) to
explore the implicit quantification, context-
sensitivity and stereotypes in relation to gener-
ics using language models.
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The dataset: CONGEN. Most existing
datasets of generics are synthetic, often de-
rived from knowledge bases or generated by
language models (Bhakthavatsalam et al., 2020;
Allaway et al., 2024). Since the examples in
these datasets are machine-generated and/or
052 lack a context in which they might be ut-
tered, there is no guarantee that they represent
how speakers actually use generics.

To solve this problem, we build CONGEN, a
manually annotated dataset of 2873 naturally
occurring generic and quantified sentences with
their respective contexts.

The metric: p-acceptability. We build a
metric to judge whether the generic or the
quantified uttering of a sentence is more ac-
ceptable. To do this, we use the surprisal of a
language model: given a set of quantifiers (and
the generic), we take the most acceptable for a
given sentence (i.e. tigers have stripes) as the
quantifier that makes the tokens after the verb
have less surprisal. Intuitively, the p-acceptable
quantifier is the one that makes it easier to pre-
dict the property of the generalization for the
language model.

More formally, let ) be a set of candidate
quantifiers, s a bare plural generic and 6 a
language model. We construct {¢+ s | ¢ € Q}
the set of variations of s. We call ¢ the p-
acceptable quantifier for s if ¢+ s is the sentence
with the lowest surprisal of the property tokens
(i.e. tokens after the verb):

p-acceptable(s; Q, ) := argmin o Sy(q + s;0)
where S}, is the surprisal of the property tokens

1
Sp(s;0) = 1] > logpe(tilt<i)
iEP

with P is the set of indices of the property
tokens and t¢; the tokens in sentence s.
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Figure 1: P-acceptability reconstructs semantic
intuitions on quantification.

Experiments. We validate this metric by
showing that it recovers the expected dynamics
of quantifiers (all, most, some) and the generic
in CONGEN. Note how in Figure 1, some is
confused by most, most is confused by all and
some and all is confused with most but not
some. For the generic, it gets confused with
all quantifiers, as we would expect since gener-
ics can have widely different quantificational
strengths.

We argue that this metric combined with a
strong language model is expressive enough to
investigate the implicit quantification of generic
sentences, which could be understood as what
quantifications speakers convey pragmatically
when they use generics instead of explicit quan-
tifiers. We design three experiments: on im-
plicit quantification, on context-sensitivity and
on stereotypes and striking generics.

Implicit quantification. We take the
generic sentences in CONGEN and find the
p-acceptable quantifier for them, exclud-
ing the generic itself as an option (Q =
{all, most, some}). Intuitively, we select the
quantifier that makes it easier for the model,
given the subject and the verb, to predict the
object.

We find that around 80% of generics are im-
plicitly quantified by all and most, that is, they
are majority generics. Nevertheless, across two
datasets and for all the models we test, between
18% and 23% of sentences get implicitly quan-
tified with some: they are weak generics, they
express a weak or existential quantificational
strength.

Context-sensitivity. For generics and quan-
tified sentences in CONGEN, we examine how
the accuracy of p-acceptability (the percent-
age of correct predictions) changes as we cal-
culate the p-acceptable quantifiers by adding
left-context tokens. We observe that while for
quantified sentences the accuracy is quite sta-
ble as the context increases,
see a big improvement, from 35% to 50%, as
we gradually add the first 20 context tokens.
This suggests generics are context sensitive (the
model uses information in the context to better
predict the generic) in some distinctive sense
to determiner quantifiers.

in generics we

Stereotypes. We compile a small collection
of stereotypes, both positive and negative. We
find that for negative (striking) stereotypes
the most predicted quantifier is all, whereas
for positive stereotypes is most. This is con-
gruent with studies in psycholinguistics that
show that when dangerous properties are predi-
cated, humans perceive them as more prevalent
(Cimpian et al., 2010).

We also test the hypothesis that the way
the stereotype is phrased affects the quantifica-
tional strength it expresses (Leslie, 2017). Each
sentence gets 3 paraphrases: bare plural (Ks
are F), singular + ‘people’ (K people are F)
and ‘people who are’ + singular (people who
are K are F). We find that the ‘people who
are’ + singular paraphrase changes the most
predicted quantifier by p-acceptability from all
to some for negative stereotypes, suggesting
the expressed quantification is weaker.
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