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Modified fractions, granularity and scale structure Chris Cummins University of Edinburgh Fractions and percentages are extensively used to convey information about numerical quantity, including in high-stakes contexts such as the communication of risk and return in the medical and financial domains, and in the dissemination of scientific research findings. However, with a handful of exceptions (such as Solt 2011 on “more than half” vs. “most”), the pragmatics of this domain has been somewhat overlooked, particularly by comparison with other categories of numerically quantified expressions. In this presentation, I argue that fractions are an especially interesting test case for theories of scale structure and its pragmatic consequences, and for competing approaches to pragmatic enrichment, with particular reference to typicality-based accounts. I present and discuss novel experimental data on the interpretation of modified fractions, which I argue is supportive of the availability of granularity-conditioned implicatures in this domain but also suggestive of the presence of pragmatic narrowing triggered by typicality effects. I explore the consequences of this for our view of scales and granularity in pragmatics. Numeral salience. It is widely accepted that numerals differ in their psychological salience or availability (Dehaene 1997). This is intuitively clear in the domain of fractions: the meaning of one quarter is more clearly understood than that of three-sevenths, which in turn is more graspable than thirteen-nineteenths, etc. Although it is known that we can approximate any real value arbitrarily closely with a rational number (an integer fraction), the process of establishing which fraction is appropriate is not a simple one. Consequently we should expect a trade-off between simplicity, economy and precision: for instance, whether a quantity around 43% should be described as “about 43%”, “about three-sevenths”, “less than half”, or much else besides. The way such expressions are used and understood has the potential to inform us further about the way we cognise about number, its relation to language, and operations such as division and comparison. Granularity and scale structure. Krifka (2009) explores the use of granularity – the distribution of representation points – in determining how we understand quantity expressions. For Krifka, desiderata for granularity scales include that the scale points are systematically distributed and that the scale points of different granularity levels coincide. In the case of fractions, neither of these criteria are satisfied: if our system contains fractions with different denominators (e.g. quarters and thirds), these can be seen as representing different granularity levels, but their scale points do not coincide and are erratically spaced. This raises the question of whether expressions on these scales behave in the way posited by Krifka (or shown by Cummins et al. 2012 for integers) – does “more than a quarter” implicate “less than a third”, for instance? Understanding the behaviour of scales of this type would give us valuable insights into how scales of different granularity levels interact, and ultimately whether Krifka’s conceptualisation of granularity can be applied to this domain. The nature of pragmatic inference. A traditional implicature-based analysis of examples such as “more than a quarter” would hold that this conveys “less than a third” if certain conditions are met (namely that the alternative “more than a third” is known to be false by the speaker, and would otherwise be relevant to the discourse purpose). This requires the existence of a specific stronger proposition which is pragmatically negated, constituting the



implicature. An alternative or complimentary approach, discussed by Geurts and van Tiel (2013), is to posit that expressions have typicality structure. Under this assumption, an expression such as “more than a quarter” might attract a pragmatically restricted interpretation just on the basis of the hearer’s expectation about how the expression is typically used, rather than because of assumptions about specific alternatives that might have been used instead. Such typicality-based interpretations might be especially evident in the domain of fractions, given that there are infinite possibilities for greater precision at greater cognitive cost (“more than 26%”, “more than 11/42”, and so on), and the question of which alternatives to try to negate is not necessarily a straightforward one for the hearer to solve. From a theoretical perspective, the availability of such inferences also has implications for the appropriate semantic analysis of expressions of proportion (including “most”, etc.). Experiment. Two pilot studies were fielded on Amazon Mechanical Turk to investigate the interpretation of modified fractions (in each case, 20 participants were each paid $0.50). Following Cummins et al. (2012), the participants were asked to state the possible range of values for each description. The first experiment presented a range of 15 modified fractions of varying degrees of theoretical complexity, from “less than one third” to “more than four ninths”, in a pseudo-random order. The second experiment presented a range of 14 modified fractions involving (sequentially) quarters, fifths and tenths. Both experiments disclosed a high rate of pragmatically narrowed interpretations: in the first experiment, 111 (49%) of the 225 semantically correct responses were narrowed (i.e. they stated upper bounds substantially below 100% for “more than” or lower bounds substantially above 0% for “less than”). In the second experiment, 143 (55%) of the 262 semantically correct responses were narrowed. Examining specific responses, it is clear that many pragmatic answers can be attributed to classical quantity implicatures, under reasonable assumptions about the relative complexity of fractions (“more than one quarter” is frequently taken to convey “less than a third”, “less than a half”, and so on). However, there are also clusters of responses that do not appear to admit such an analysis – upper bounds on “more than a half” include 55, 60, 65 and 70. This suggests that a traditional implicature-based account of these enrichments may need to be supplemented by an appeal to typicality effects, which might explain why pragmatic constraints on the meanings of numerals are not necessarily as crisp as might be expected. I also discuss the implications of these and subsequent results for our understanding of the structure of the number line and the semantic meaning of expressions of proportion. References Cummins, C., Sauerland, U., and Solt, S. (2012). Granularity and scalar implicature in numerical expressions. Linguistics and Philosophy, 35: 135-169. Dehaene, S. (1997). The Number Sense. New York: Oxford University Press. Geurts, B. and van Tiel, B. (2013). Embedded scalars. Semantics & Pragmatics, 6(9): 1-37. Krifka, M. (2009). Approximate interpretations of number words: a case for strategic communication. In E. Hinrichs and J. Nerbonne (eds.), Theory and Evidence in Semantics. Stanford, CA: CSLI Publications. 109-132. Solt, S. (2011). How many mosts? Sinn und Bedeutung, 15: 565-579.
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