
The approximate number sense bootstraps scalar implicature
of comparatively modified numerals in impoverished contexts

Christoph Hesse  and  Anton Benz
Leibniz-Zentrum Allgemeine Sprachwissenschaft, Berlin, Germany

Recent years have seen an increased interest in stochastic expectations in the semantics and
pragmatics of language (cf. Lassiter, 2009; Franke et al., 2016). Our talk is on the scalar
implicatures of numerals modified by the comparative quantifiers 'more than' and 'fewer than.'
Comparatively modified numerals express numerical vagueness, uncertainty, and ignorance—
and pose an interesting puzzle: How do interlocutors limit their expectations about potential
values in the face of uncertainty?

The sentence 'London has more than 1000 inhabitants' (taken from Cummins, Sauerland, &
Solt, 2012) exemplifies two sources for constraining expectations: world knowledge and the
numeral itself. When the sentence is uttered out of the blue it sounds odd because world
knowledge tells us that London has a lot more inhabitants than 1000 and so the range we
expect—even if we are uncertain about the exact population (prior-based uncertainty)—must be
much higher than suggested by 'more than 1000,' which, however, is also vague about the
range of potential values (language-based uncertainy).

Semanticists have seen prior-based uncertainty constrained by context as something that
overshadows expectations raised by the modified numeral itself, and have consequently
focused their attention on impoverished contexts such as 'the number of signatures on a petition'
(taken from Cummins et al., 2012). Without sufficient information about the cause of the petition,
the method of collection, and the community in which signatures are collected, speakers may be
very limited in their ability to constrain their (prior) expectations. As a result, it is widely assumed
in the literature that modified numerals do not generate scalar implicature in impoverished
contexts as the comparative quantifier signals that the speaker is ignorant of the exact number
(Krifka, 1999; Fox & Hackl, 2006; Nouwen, 2015).

Cummins et al. (2012) were able to show experimentally that comparatively modified
numerals do generate scalar imlicature in impoverished contexts, and that it is not world
knowledge but the numerical property of roundness which constrains expectations about
potential values in this type of context. In their experiments, a priming context, such as 'We
need more signatures on the petition. How many did we get?' is followed by an answer
containing an estimate using a comparatively modified numeral. Participants were asked to
indicate the lower and upper bounds of the range of expected values and the most likely
potential value. They found the rounder the numeral is, the bigger the expected range, and the
further the most likely value is away from the numeral.

Contrary to Cummins et al. (2012) we argue that it is the approximate number sense
(Dehaene, 2011) which bootstraps scalar implicature of comparatively modified numerals in
impoverished contexts. We use the same experimental paradigm as Cummins et al. (2012), but
with more numerals per roundness level and across different orders of magnitude. Firstly, we
show that numerals' magnitude has a much stronger effect on range size and distance of the
most likely value than their roundness. Secondly, we show the existence of two Weber fractions
(Fechner, 1860) in relation to magnitude: The distance of the most likely value remains constant
across different orders of magnitude. When estimating range limits, participants have a strong
preference for certain round numbers (Dehaene & Mehler, 1992; Jansen & Pollmann, 2001).
Participants shift their boundary preference when the distance between the boundary and the
numeral would be smaller than a second Weber fraction. Thirdly, the two Weber fractions are
numerically similar to the acuity of the approximate number sense, which could also be the
source of language-based uncertainty.
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