
1.What criteria make something an abstract 
object, as opposed to a concrete object? 

2.What facts are explained by taking 
numbers to be abstract objects? 

3.What facts does an abstract theory of 
numbers have trouble explaining?



1.Dorr says “there are numbers” is true in a 
superficial sense, but not a deep sense. 
What does he mean? 

2.How could we paraphrase “the number of 
tables is two” so that it no longer refers to 
any numbers?



ABSTRACT ENTITIES 
CHRIS SWOYER



EXAMPLES OF ABSTRACTA (pp.11–13) 

1. Numbers and Sets  
3, 10–57, ⅘, √2, {x : 2<x<97}, the set of all primes,… 

2. Properties and Relations (a.k.a. Universals)  
redness, justice, the greater-than relation,… 

3. Propositions 
things that are believed, stated, known,… 

(other possible examples: merely possible individuals, facts, fictional 
characters, etc.)



CRITERIA OF ABSTRACTNESS (pp.13–14) 

1.Abstract objects are non-spatial, whereas concrete 
objects exist in space and have spatial locations. 

2.Abstract objects are non-temporal, whereas concrete 
objects begin, end, and change over time. 

3.Abstract objects lack causal powers. They don’t interact 
by cause and effect with concrete things. 



QUESTION 

How should we decide whether a 
certain kind of abstract objects exists? 

For example: how should we decide 
whether to believe in numbers?



SWOYER’S ANSWER 

We should believe in some kind of 
abstract objects if objects of that 
kind play an important role in our 
best explanations of the facts.



CHARACTERISTICS OF GOOD EXPLANATIONS 

1. Empirical coverage (They explain lots of stuff) 

2. Consistency (They aren’t self-contradictory.) 

3. Coherence (They fit with other things we know.) 

4. Parsimony (They are relatively simple. Occam’s 
Razor: “do not multiply entities beyond necessity”)



SOME FACTS IN NEED OF EXPLANATION (p.19) 

1. Arithmetical sentences and thoughts (e.g., ‘7 + 5 = 12’, ‘7 + 5 = 
13’) are either true or false, independently of anything we think. 

2. Statements of arithmetic necessarily have the truth values they do; ‘7 
+ 5 = 12’ could not have been false under any circumstances and ‘7 
+ 5 = 13’ could not have been true.  

3. Quite apart from questions about language and truth, it is the case 
that 7 + 5 = 12 but it is not the case that 7 + 5 = 13. And the first is 
necessarily the case and the second, necessarily, is not. 



SOME FACTS IN NEED OF EXPLANATION (p.19) 

4. There are infinitely many natural numbers, and necessarily so (there 
could not have been fewer).  

5. The sentence ‘3 is prime’ has the same structure as ‘Sam is tall’. The 
latter sentence is true because 'Sam' denotes someone who is tall. If 
the sentences are as similar as they seem, then '3 is prime' must be 
true because '3' denotes something that is a prime number. 

6. Just as we can validly infer 'there exists someone who is tall' from 
'Sam is tall', it seems that we can validly infer 'there is something that 
is prime' from '3 is prime'.



SOME FACTS IN NEED OF EXPLANATION (p.19) 

7. The claim ‘there is something that is prime’ follows from a true 
sentence (‘3 is prime’) and seems, quite independently, to be true. 
But the claim that there is such a thing is just our ordinary way of 
saying that something exists, that it is genuine or really there. 

8. It is possible to have reliable justified beliefs and, indeed, knowledge 
in mathematics.  

9. Much of our mathematical knowledge is a priori. This means that we 
do not need to learn, and almost never justify, our claims in 
arithmetic by appeal to experience. Once we know what ‘1’ and ‘2’ 
and ‘+’ and ‘=’ mean, we just see that 1 + 1 = 2. 



SOME FACTS IN NEED OF EXPLANATION 

We could make similar lists of things that need explanation, 
and that universals, fictional objects, and merely possible 
objects have been posited to explain.



NUMBERS AS ABSTRACT OBJECTS (p.20) 

“Here is the metaphysical story. The natural numbers are 
objects or entities, though ones of a very special kind. 
They are abstract, existing outside of space and time and 
the causal order. There are infinitely many of them (what 
logicians call a denumerable infinity of them). They do not 
change. They exist necessarily (they could not have failed 
to exist), and they necessarily have the properties and 
stand in the relations that they do (it is necessarily the case 
that 13 is a Fibonacci number and that 13 > 7).”



HOW WELL ARE THE FACTS EXPLAINED? 

1. Arithmetical sentences and thoughts (e.g., ‘7 + 5 = 12’, ‘7 + 5 = 
13’) are either true or false, independently of anything we think. 

2. Statements of arithmetic necessarily have the truth values they do; 
‘7 + 5 = 12’ could not have been false under any circumstances 
and ‘7 + 5 = 13’ could not have been true.  

3. Quite apart from questions about language and truth, it is the 
case that 7 + 5 = 12 but it is not the case that 7 + 5 = 13. And 
the first is necessarily the case and the second, necessarily, is not. 



HOW WELL ARE THE FACTS EXPLAINED? 

4. There are infinitely many natural numbers, and necessarily so 
(there could not have been fewer).  

5. The sentence ‘3 is prime’ has the same structure as ‘Sam is tall’. 
The latter sentence is true because 'Sam' denotes someone who 
is tall. If the sentences are as similar as they seem, then '3 is 
prime' must be true because '3' denotes something that is a 
prime number. 

6. Just as we can validly infer 'there exists someone who is tall' 
from 'Sam is tall', it seems that we can validly infer 'there is 
something that is prime' from '3 is prime'.



HOW WELL ARE THE FACTS EXPLAINED? 

7. The claim ‘there is something that is prime’ follows from a true 
sentence (‘3 is prime’) and seems, quite independently, to be true. 
But the claim that there is such a thing is just our ordinary way of 
saying that something exists, that it is genuine or really there. 

8. It is possible to have reliable justified beliefs and, indeed, 
knowledge in mathematics.  

9. Much of our mathematical knowledge is a priori. This means that 
we do not need to learn, and almost never justify, our claims in 
arithmetic by appeal to experience. Once we know what ‘1’ and 
‘2’ and ‘+’ and ‘=’ mean, we just see that 1 + 1 = 2. 



PROBLEM: MATHEMATICAL KNOWLEDGE (p.21) 

“The basic problem is that since numbers are abstract, they lie 
completely outside the spatiotemporal order. We seem unable 
to achieve any sort of contact with them. We can’t see 
numbers, touch them, point to them, measure them. Nor do 
they cause things we can see or touch or point to or measure. 
So how do we ever learn anything about numbers? Since all of 
us know that five is an odd number, we do, somehow, know 
something about them. On the present account, this knowledge 
is about an abstract object, namely the number five…. But how 
do we acquire this knowledge?”



MATHEMATICAL KNOWLEDGE: SOLUTIONS? 

•A special-purpose intellectual faculty of intuition that gives us 
mathematical knowledge. 
(But how could it possibly work?) 

•Maybe mathematical knowledge is innate? (Plato)  
(All of it? Then why am I so bad at math? Where did this 
innate knowledge come from?) 

•Mathematical knowledge is knowledge about some other 
kind of abstract object—universals, according to Russell. 
(But Russell had trouble explaining our knowledge of those!)



CAN WE EXPLAIN 1–9 WITHOUT ABSTRACTA? 

“Few philosophers like ontological bloat. Other things being 
equal, a good explanation of a philosophical target that 
doesn’t rely on abstracta is preferable to a good explanation 
that does. But other things are rarely equal. Abstract objects 
often add enough explanatory power that theories invoking 
them can give broader and smoother expla- nations of a target 
than theories that do not. For example, it is very difficult 
(though a number of philosophers believe not impossible) to 
give an account of mathematical truth that does not employ 
abstracta of any sort.” (27)



ALTERNATIVES 

•Fictionalism: numbers are fictions, invented by us. 
(but what are fictions?) 

•Error Theory: Our mathematical beliefs are radically false. 
(Then why do we agree, and why are they so useful?) 

•Conceptualism: Mathematics is all about relationships between concepts.  
(Again: why do we all agree, and why are mathematical beliefs so 
useful?) 

•Analysis (Russell, Cian Dorr): Every mathematical statement can be 
paraphrased into a statement that doesn’t refer to numbers.



THERE ARE NO 
ABSTRACT OBJECTS 

CIAN DORR



POINTS OF AGREEMENT 

•Dorr agrees with Swoyer about the central question:  

•Do we need to believe that numbers exist in order to 
explain anything? 

•Dorr says that there’s a perfectly good sense in which the 
number 5 exists, and in which ‘numbers exist’ is a true 
statement.



POINTS OF DISAGREEMENT 

•Dorr doesn’t think there are any abstract objects “in 
a deep sense”, or “at a fundamental level”. 

•Dorr calls himself a nominalist.



NOMINALISM 

“Just as there are no numbers or properties, there are 
no relations (like being heavier than or betweenness), 
or sets (like the set of people who have read this 
paper, or the null set). I will provisionally use 
‘nominalism’ for the conjunction of these four claims, 
but will try to say nothing involving this term that 
would not also be true of various stronger theses of a 
similar kind.” (34)



DEEP VS. SUPERFICIAL 

•The number of planets is 8. 

•Numbers exist. 

•The desk has the property of beigeness. 

•There is someone who is Bart’s father. 

Dorr says that these sentences are true only in a superficial 
sense. They’re false if we construe them in their deep sense. 

Roughly: in the deep sense of ‘exists’, the only things that exist 
are things that exist “fundamentally” or “in the final analysis”.



FUNDAMENTALITY 
Sometimes (when we’re talking in the deep way) we 
intend to be referring to things that actually exist. 

But other times (when we’re talking in the shallow 
way) we’re doing something else. 

It’s only our deep talk that tracks the world’s real 
metaphysical structure.



QUESTION 

Why would we have two 
different ways of talking about 
which things exist, one deep 
and the other superficial?



DORR’S ANSWER 

Superficial claims are convenient 
shorthand for complicated deep 
claims that it would be inconvenient 
to articulate fully. 



THE PARAPHRASE HYPOTHESIS 

For every true superficial claim that 
seems to be about abstract objects, 
there is a way of saying the same thing 
without referring to any abstract 
objects. (But it might be complicated.)



EXAMPLE PARAPHRASE 

Shallow: “The number of planets in our solar system is eight.” 

Deep: “In our solar system, there is a planet, and another 
distinct planet, and another distinct planet, and another 
distinct planet, and another distinct planet, and another 
distinct planet, and another distinct planet, and another 
distinct planet, and there are no more planets.”



AN IMPORTANT ASSUMPTION 

Dorr seems to think that predicates (like ‘planet’) can be 
meaningful without standing for universals. 

Russell would have disagreed with this. 

And so one thing Dorr owes us is an explanation of what 
linguistic meaning is.



EXAMPLE PARAPHRASE 

Shallow: “Central Park and Prospect Park have all of their 
important properties in common.” 

Deep: “If it’s important for a park to be big, then CP and PP 
are both big, and if it’s important for a park to have no 
traffic, then CP and PP both lack traffic, and if it’s important 
for a park to have a nice lawn, then CP and PP both have a 
nice lawn, …”



EXAMPLE PARAPHRASE 

Shallow: “Homer is Bart’s father” 

Deep: “If reality were as depicted on the television 
show The Simpsons, then Homer would be Bart’s 
father.”



AN ASIDE ABOUT ANALYSIS 

The idea that we can replace problematic-sounding 
claims with unproblematic-sounding paraphrases is 
sometimes called “analysis”. 

We analyze away puzzling entities (like numbers) by 
showing that we can (in principle) say everything we 
need to say without referring to them.



AN ASIDE ABOUT ANALYSIS 

Incidentally, this technique was invented by Russell, 
soon after The Problems of Philosophy. 

This is where “Analytic Philosophy” gets its name.



A GENERAL FORMULA FOR PARAPHRASING 

“Fortunately, the challenge to provide the required system of 
paraphrases can be met rather easily. We can simply take the 
paraphrase of any sentence S to be ‘If there were abstract objects, it 
would be the case that S.’14 Or, if one would prefer the para- 
phrases to be more explicit and less context-dependent, one could 
aim to fill in the following schematic analysis:  

If it were the case that [axioms of number-theory] and [axioms of 
set-theory] and [axioms of property and relation theory] and 
[axioms for other sorts of abstract objects], and the concrete 
world were just as it actually is, then it would be the case that S.”



SCIENTIFIC EXPLANATION 

The idea that belief in certain abstract entities is justified 
by their role in good scientific explanations is called the 
“indispensability argument”…. At first sight, the case looks 
strong, especially for mathematical entities. Why would 
modern science be so full of theories that logi- cally entail 
‘there are numbers’ if everything these theories purport to 
explain could be explained equally well without positing 
mathematical entities? 



SCIENTIFIC EXPLANATION 

But on second thought, it seems quite easy to weaken any ordinary 
scientific theory so as to make it logically consistent with ‘there are no 
numbers’ without affecting the theory’s pre- dictions about the concrete 
world. We already saw one way of doing this in section 2: when T is 
an ordinary scientific theory incorporating certain mathematical 
axioms,  

T* If it were the case that [mathematical axioms] and the concrete 
world were just as it actually is, it would be the case that T  

has exactly the same consequences for the concrete world as T itself. 



NOMINALISTS’ AMBITIONS 

Dorr seems to admit that his own proposal for how to 
replace scientific claims is not fully adequate. 

(One problem: his theory seems to simply replace 
actual numbers with merely possible numbers. But 
merely possible entities are themselves mysterious.) 

But he is optimistic that the general strategy can be 
successful.



“This is the strategy favored by Hartry Field. In his book Science 
Without Numbers (1980), Field works out an elegant and clearly 
non-parasitic version of Newtonian gravitational theory, which 
entails the existence of nothing besides particles, space-time 
points, and space-time regions. He shows that, in conjunction with 
appropriate mathematical axioms and definitions of mixed math- 
ematico-physical predicates, this theory entails the “platonistic” 
theory it is meant to replace. However, Field’s program has yet to 
be carried out for theories like general relativity and quantum 
mechanics.” (p.40)


