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Numbers are typically characterised as precise and objective. At least at first sight, mathematics is an
area of knowledge where classical theories of categorization in terms of necessary and sufficient
conditions might still apply, given that there seem to be hard and clearly definable boundaries between
different mathematical categories, like integers and decimals (but see Armstrong, Gleitman & Gleitman
1983). However, in this paper, we show that the way people use numbers is vague and subjective.
Using Bayesian models, we analyse over 1.7 million occurrences of numbers between 0 and a billion
in the 100 million word British National Corpus (BNC Consortium 2007). We find that, rather than
numbers exactly quantifying mathematical properties of the world around us, certain numbers are used
more frequently than others based on their magnitude and roundness, which may reflect our cognitive
processing and representation of these numbers.

First, we replicate the finding that smaller numbers are used more frequently than larger numbers
(Dehaene & Mehler 1992; Dorogovtsev, Mendes & Oliveira 2005). This pattern is believed to reflect the
fact that our ‘mental number line’ is logarithmically scaled (Dehaene 1992), and that smaller numbers
are easier to mentally process (Dehaene & Mehler 1992). Second, in a model that controls for this small
number bias, we show that round numbers are overrepresented. Like small numbers, round numbers
are psychologically salient (Van der Henst & Sperber 2004) and more cognitively accessible (Cummins
2015: 32). Third, we find that word frequency distributions reflect the fact that people generally round
larger numbers to a greater extent than smaller numbers — for example, rounding 86 up to 90 (the
nearest multiple of ten) but rounding 186 up to 200 (the nearest multiple of 100). This finding aligns with
the idea that higher numbers have more approximate and fuzzy mental representations than smaller
numbers (DeWind et al. 2015; Shepard, Kilpatric & Cunningham 1975). Fourth, we show that round
numbers are not created equal, and that ‘roundness’ can hence be productively viewed as a prototype
category with graded membership (see Rosch 1973). Specifically, 10-ness (10, 20, 30, ... 100, 200,
300, ...), 2-ness (20, 40, 60, ... 200, 400, 600, ...), 2.5-ness (25, 50, 75, ... 250, 500, 750, ...), and 5-
ness (50, 100, 150, ... 500, 1000, 1500 ...) are features of roundness (Jansen & Pollmann 2001), and
numbers with more of these roundness properties are ‘rounder’ than others (e.g., 100 versus 25), which
increases their frequency in the BNC.

Altogether, our results demonstrate that language use about numerical information broadly seems
to mimic the way people think about numbers, suggesting deep links between numerical cognition and
communication that bear an imprint on word frequency statistics observed in corpora.
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