
Numbering Planets and Equating Facts 

 

 The following sentence is true only if numbers exist: 

(1) The number of planets in the solar system is eight. 

 It is true; hence, numbers exist. So run familiar arguments for realism about 

mathematical objects. But this relies on a controversial semantic thesis: that ‘The number of 

planets’ and ‘eight’ are singular terms standing for the number eight, and ‘is’ expresses 

identity. This is the ‘Fregean analysis’. 

Hofweber (2005: 179-180) draws attention to a problem facing the Fregean analysis. 

Number terms occupy two syntactic positions. In (1), ‘eight’ appears to be in singular-term 

position. In contrast, ‘eight’ in the following appears to be in adjectival position: 

(2) There are eight planets in the solar system. 

 But singular terms cannot typically occur in adjectival position. This puzzle has two 

dimensions: a syntactic and semantic one. The latter is to account for the relation between the 

semantic contributions made by number terms in each position; the former is to account for 

the syntactic position of each.  

 I present a syntactic and semantic theory for applied arithmetical sentences such as (1) 

that not only solves Frege’s Other Puzzle, but also enjoys considerable advantages over its 

rivals.  

First, I argue that any theory compatible with the available syntactic and semantic 

data that solves the puzzle is preferable to the Fregean analysis.  

Second, I present evidence from Moltmann (forthcoming: 2) for the claim that 

number terms, such as ‘eight’, do not behave semantically as singular terms in contexts such 

as (1). An example of such evidence is that the singular term ‘The number eight’ does not 

substitute for ‘eight’ salva conguitate: 

(3) *The number of planets in the solar system is the number eight. 

 I show that such evidence is not decisive: first, by providing alternative and 

incompatible explanations for such phenomena; second, by calling into question the principle 

that co-referring terms must always substitute salva congruitate – the ‘reference princple’. I 

defend a suitably modified version of this principle formulated by Dolby, and use it to 

provide my own evidence directly in support of the claim that number terms in contexts such 

as (1) function semantically as determiners. This solves the semantic dimension of Frege’s 

Other Puzzle. 

Third, I present evidence from Moltmann (forthcoming: 1-13) for the claim that 

number-of terms, such as ‘The number of planets in the solar system’, are singular terms 

standing for concrete number tropes. I show that the evidence suggests instead that they are 

opaque singular terms standing for facts about cardinality, but is silent with regards to the 

metaphysical nature of such things.  

Fourth, I agree with Molrmann (forthcoming: 13-15) and Felka (forthcoming 7-20) 

that sentences such as (1) are best understood as specification sentences, which in turn should 

be analysed as having an elided answer clause occurring after the copula. However, I show 

that their analysis of the pre-copular clause as a question faces insoluble problems.  



I propose to analyse the pre-copular clause as an opaque answer. This answer-answer 

analysis is compatible with all the evidence for the question-answer analysis, but inherits 

none of its problems. Moreover, it leads naturally to a plausible semantics of specification 

sentences: they are identity statements that equate facts. This fits perfectly with my analysis 

of number-of terms as picking out cardinality facts. It is also compatible with my solution to 

the semantic dimension of Frege’s Other Puzzle: though ‘eight’ in (1) is a determiner, it is 

elliptical for an answer clause that stands for the relevant fact. Sentences such as (1) are 

therefore analysed as specification sentences that identify cardinality facts. This solves the 

syntactic dimension of Frege’s Other Puzzle. 

Fifth, I compare my semantic theory with its rivals. Schlenker’s (2003) similar 

account of specification sentences gives rise to problems that are more elegantly solved by 

my own: he must posit pre-semantic pragmatic processing in order to get the right 

distribution of truth-values. I can get the right results without this ad hoc merging of 

disciplines. My account of gives a better explanation of how the phenomenon of focus arises 

than that offered by Hofweber (2007: 26-28). More generally, my account respects a fact that 

has been relatively ignored in the literature: that (1) and (2) are not semantically equivalent. 

The former is true in worlds where there are more than eight planets in the solar system; the 

latter is not. I can respect this fact while allowing room for a pragmatic account of why 

utterances of (2) will often carry the implicature that there are exactly eight planets.        

Finally, I discuss the relevance of my theory to the argument for realism. My analysis 

does not mention numbers in the truth-conditions of (1), but the failure of the argument has 

not been established. The available syntactic and semantic data is silent on the metaphysical 

nature of cardinality facts. To establish the argument’s success, metaphysical work must be 

done: it must be shown that the obtaining of the facts mentioned depends in some way on the 

existence of mathematical objects. To establish its failure, either the converse must be shown, 

or it must be shown that speakers do not typically communicate the truth-conditions of (1), 

and that some metaphysically innocent communicated content of (1) is responsible for the 

intuition that it is true. This is the realm of pragmatics. I conclude that semantics alone cannot 

establish the success or failure of the argument. 
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