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CANADIAN JOURNAL OF PHILOSOPHY 55
Volume 30, Number 1, March 2000, pp. 55-84

Could Experience Disconfirm
the Propositions of Arithmetic?

JESSICA M. WILSON
Sage School of Philosophy
Cornell University

Ithaca, NY 14853-3201
USA

I'regard the whole of arithmetic as a necessary, or at least a natural, consequence of
the simplest arithmetical act, that of counting...
Richard Dedekind'

Albert Casullo’ has argued that the propositions of arithmetic could be
experientially disconfirmed, with the help of an invented scenario
wherein experiences involving our standard counting procedures, as
applied to collections of objects, seem to indicate that 2+2#4. Our best
response to this scenario would be, Casullo suggests, to accept the results
of our standard counting procedures as correct, and give up our stand-
ard arithmetical theory.’ This suggestion, interestingly enough, is not as
bizarre as it initially appears. But indeed a problem lies in the assump-
tion, common to Casullo’s scenario and to his suggested resolution, that
our arithmetical theory might possibly be independent of our standard
counting procedures. Here I show that this assumption is incoherent,

1 Richard Dedekind, ‘Continuity and Irrational Numbers,’ in Essays on the Theory of
Numbers, trans. Wooster Woodruff Beman (New York: Dover 1963), 4; originally
published in 1888.

2 Albert Casullo, ‘Necessity, Certainty, and the A Priori,’ Canadian Journal of Philosophy
18 (1988) 43-66. Future references to this article will be in the text.

3 Here and throughout I take our standard arithmetical theory to be 2"*-order arith-
metic, as axiomatized by Dedekind or Peano; details of this theory will be discussed
in a later section.
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whether the independence at issue is supposed to make room for the
genuine possibility that 2+2#4, or the merely epistemic possibility that
we could rationally believe that 2+2#4: given our standard counting
procedures, then (on pain of irrationality) our arithmetical theory fol-
lows. I conclude that the propositions of arithmetic would not be discon-
firmed (or refuted) in Casullo’s scenario;, or in any scenario that depends
similarly upon the world seeming to go (or going) wrong.*

I Casullo’s Disconfirming Scenario

Casullo’s larger agenda in providing a ‘disconfirming’ scenario (I'll leave
off the scare quotes in what follows) is to investigate whether knowledge
of mathematical propositions might plausibly be fit into an inductive
empiricist framework.’ In an inductive empiricist framework, ‘at least
some mathematical propositions can be individually confirmed or dis-
confirmed and, furthermore, those mathematical propositions which are
epistemically basic are confirmed on the basis of experience and induc-
tive generalization’ (43). Epistemically basic mathematical propositions
are those involving small numbers (small enough, at any rate, to be able
to confirm experientially, in the way to be described shortly). Such
propositions act as the ‘confirmation base’ for the mathematical theory
in question. Given this base, the inductivist can allow that other mathe-
matical propositions, and indeed the extension of the confirmation base
to a full-fledged axiomatic theory, may be justified non-inductively (via,
for example, proof-theoretic methods, or abductive or holistic considera-

4 This conclusion goes only part of the way towards establishing that experience
could not disconfirm the propositions of arithmetic. In Casullo’s scenario, the
participants are justified in believing first, that they have wits enough about them
to count, and second, that the objects being counted are stable throughout the
counting process. Scenarios in which both assumptions are rejected depart too far
from the circumstances of our own experience to provide any illuminating grip on
the question of disconfirmation. And as I'll show later, scenarios in which (just) the
second assumption is rejected are susceptible to the arguments presented here
against Casullo’s scenario. But scenarios in which (just) our mathematical wits are
called into question, such as those considered by Philip Kitcher in The Nature of
Mathematical Knowledge (New York: Oxford University Press 1985), are not suscep-
tible to these arguments and may, for all I say here, represent live possibilities.

5 The arguments and results of this paper transcend this particular agenda, however,
applying to any account of arithmetical propositions on which these could be
disconfirmed (or refuted) by experience, under the general conditions of Casullo’s
scenario.
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Could Experience Disconfirm the Propositions of Arithmetic? 57

tions). But it is the inductive confirmation of the epistemically basic
propositions in the confirmation base that gets the theory off the ground:
‘the inductivist simply claims that in mathematics, as in science, justifi-
cation originates in inductive generalization from experience’ (45).

One oft-cited argument against the thesis that mathematical proposi-
tions, like scientific propositions, are confirmed via inductive generali-
zation from instances, relies on the premise that unlike the propositions
of science, mathematical propositions are not disconfirmable by experi-
ence.’ The argument (which Casullo calls the Irrefutability Argument)
proceeds as follows:

(P1) No experiential evidence can disconfirm mathematical propo-
sitions.

(P2) If experiential evidence cannot disconfirm mathematical
propositions, then it cannot confirm such propositions.

~. Experiential evidence cannot confirm mathematical proposi-
tions.

Casullo’s disconfirming scenario is intended to block the anti-inductivist
conclusion by undermining (P1). In this, he follows John Stuart Mill, who
provided a disconfirming scenario with a similar intention in A System
of Logic.” Casullo’s scenario is, however, an extension of Mill’s, and (as
we’ll soon see) one that evades the reasons usually given for rejecting
Mill’s scenario as showing that experiential evidence can disconfirm
mathematical propositions.

To set the stage for his scenario Casullo describes the process by which
one of the epistemically basic propositions, that are to serve as the

6 Prominent among those who have rejected an inductivist approach to mathematics
on these grounds are empiricists such as A.J. Ayer, Language, Truth, and Logic (New
York: Dover 1952), Ch. 4, excerpted and reprinted as ‘The a priori’ in Paul Benacerraf
and Hilary Putnam, eds., Philosophy of Mathematics (Englewood Cliffs, NJ: Prentice-
Hall 1964) and Carl Hempel, ‘On the Nature of Mathematical Truth,’ The American
Mathematical Monthly 52 (1945) 543-56, also reprinted in Philosophy of Mathematics
who go on to argue that mathematical propositions are analytic, and so known a
priori. See also Karl Britton, in ‘The Nature of Arithmetic: A Reconsideration of
Mill’s Views,” Meeting of the Aristotelian Society 6 (1947) and Hartry Field, Science
Without Numbers (Princeton: Princeton University Press 1980), Ch. 1.

7 John Stuart Mill, A System of Logic (New York: Harper 1867). Mill’s disconfirming
scenario is discussed in chapter vi of Book II, and chapter xxiv of Book III.
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confirmation basis for a theory of arithmetic, would be established
empirically:

One counts the number of objects in each of two distinct groups of objects, combines
the objects into a single group, recounts the objects, and then notes the resulting
numerical relations between the component groups and the combined group of
objects. (44)

During this process, it is assumed that participants in the scenario are
justified in believing that certain background conditions are met. These
are the Stability and Correct Counting conditions:

Stability condition: Neither the operations of counting and combin-
ing, nor the interactions of the objects to be counted, produce any
changes in the relevant features of the objects being counted.

Correct Counting condition: No miscounting (say, by repeating a
number or missing an object) takes place.

It is primarily in making explicit that these conditions are justifiably
believed to hold that Casullo’s scenario extends Mill’s.*

The scenario then proceeds as follows: the participants perform two
countings to two, combine the objects, and recount — and the result is a
counting to five. They repeat the process over and over, each time with
the same result. Each time, they take pains to establish that the Stability
and Correct Counting conditions are met, and in each case find that they
are. Furthermore, they discredit all hypotheses forwarded in attempts to
show that one or both of the conditions are not being met. Under these
circumstances, ‘the inductivist maintains that... the proposition [that
2+2=4] would be disconfirmed by experiential evidence and, hence, that
premise [P1] is false’ (49). This leaves the way clear for arithmetic to be
an inductive experimental science, where it is ‘an open empirical ques-
tion whether whenever one performs two countings to two, combines
the objects, and recounts, the result will be a counting to four’ (46).’

8 Britton (‘The Nature of Arithmetic,” 2-6) provides convincing textual evidence that
Mill ‘half-acknowledges’ that these ‘two general conditions’ are assumed to be in
place in his scenario, but it takes some doing.

9 Casullo does not argue explicitly for the inverse of (P2) — that if experiential
evidence can disconfirm mathematical propositions, then it can confirm such propo-
sitions. Presumably his remarks here are intended to leave the inverse of (P2) open
as a live possibility (in particular, for the inductive empiricist). Establishing this
inverse would be a different project, and one that would have to respond to a priorist
accounts that try to show that mathematical propositions are known a priori, in spite
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Casullo sees participants in the disconfirming scenario as having two
possible responses:

(A) Keep standard arithmetical theory along with standard count-
ing procedures, but maintain that either the Stability or Correct
Counting conditions failed to hold, in spite of all evidence to
the contrary."

(B) Accept the results of the standard counting Procedures as
correct and reject standard arithmetical theory."

In the past, (A) has been the usual response to Millian scenarios in which
a series of countings seems to disconfirm an elementary arithmetical
proposition. Ayer, for example, says

It might easily happen, for example, that when I came to count what  had taken to
be five pairs of objects, I found that they amounted only to nine.... But ... one would
not say that the mathematical proposition “2x5=10"" had been confuted. One would
say that I was wrong in supposing that there were five pairs of objects to start with,
or that one of the objects had coalesced, or that I had counted wrongly.... The one
explanation which would in no circumstances be adopted is that ten is not always
the product of two and five.”

Hempel says of a scenario in which a collection of 2 microbes and a
collection of 3 microbes, when counted together, give the result 6:

10

11

12

Would we consider this as an empirical disconfirmation of the ... proposition [that
2+3=5]? Clearly not; rather, we would assume we had made a mistake in counting

of being potentially disconfirmable by experience. Cf. Donna Summerfield, ‘Modest
A Priori Knowledge,’ Philosophy and Phenomenological Research 51 (1991) 39-66.

Strictly speaking, Casullo presents a version of (A) where one maintains only that
the Correct Counting condition failed to hold, in spite of all evidence to the contrary.
However, there seems to be no reason why one couldn’t instead maintain that it
was the Stability condition that had failed to hold.

Here Casullo is assuming an account of individuation of arithmetical theories
according to which disconfirmation of even a single proposition of the theory
disconfirms the theory as a whole. This is certainly true on an inductive empiricist
account, given the foundational nature of the epistemically basic propositions at
issue. But more generally, disconfirmation of the sort of elementary arithmetical
propositions at issue here would likely render a sufficiently large tear in the fabric
of standard arithmetical theory so as to render the theory disconfirmed as a whole,
however one took that fabric to be woven.

Ayer, ‘The a priori,’ 318
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or that one of the microbes had split in two between the first and second count. But
under no circumstances could the phenomenon just described invalidate the arith-
metical proposition in question...."*

And Douglas Gasking remarks (upping the ante by emphasizing the
pervasive nature of the experiences at issue):

If I counted out 7 matches, and then 5 more, and then on counting the whole lot, got
11, this would not have the slightest tendency to make anyone withdraw the
proposition that 7+5=12 and say it was untrue. And even if this constantly hap-
pened, both to me and to everyone else, and not only with matches, but with books,
umbrellas, and every sort of object — surely even this would not make us withdraw
the proposition.... There are plenty of alternative explanations to choose from.... We
might try a psychological hypothesis.... Or we might prefer a physical hypothesis....
The one thing we should never say, whatever happened, would be that the propo-
sition that 7+5=12 had been experimentally disproved.

These responses, without further argument, fail to appropriately ad-
dress the possibility raised by Casullo’s scenario. To see this, we need to
get clear regarding what this possibility is supposed to be. It is part of
Casullo’s scenario that the participants are justified in believing that the
Stability and Correct Counting conditions are being met. This leaves it
open whether, in the scenario, the conditions are, in fact, being met, or
whether they are not, in fact, being met, but the participants just aren’t
able to figure this out. These two cases correspond to two types of
possibility that might be at issue in Casullo’s scenario. Suppose first that
the conditions are, in fact, being met. Since these conditions apparently
exhaust the relevant ways in which things could go wrong, the possibil-
ity at issue in this case is what I'll call the ‘genuine’ possibility that the
participant’s true justified beliefs in the conditions holding, coupled with
their experience, could serve to (not only disconfirm, but) refute the
proposition that 2+2=4. (This strikes many as immediately incoherent;
but see the next section.) Now suppose that one or the other of the
conditions isn't, in fact, being met. The possibility at issue in this case is
what I'll call the ‘epistemic’ possibility that (although in fact one or the
other of the conditions doesn’t hold) the participant’s justified beliefs in
both conditions holding, coupled with their experience, could serve to
disconfirm the proposition that 2+2=4.

13 Hempel, ‘On the Nature of Mathematical Truth,” 378-9

14 Douglas Gasking, ‘Mathematics and the World,” reprinted in Logic and Language,
Antony Flew, ed. (New York: Anchor 1965), 430-1
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Of course, if the participants were irrational or otherwise sufficiently
cognitively impaired, either possibility would be (too) easy to defend;
which is just to say that questions of what it is rational to believe are only
interesting relative to a tacit background assumption that certain cogni-
tive capacities — here, those humans generally possess — are in place.
(Such a tacit assumption obviously comes into play, not only in assessing
what participants could rationally believe about elementary arithmetical
propositions, but also in giving content to the claim that the participants
justifiably believe the Stability and Correct Counting conditions to hold.)
To be sure, deciding just what cognitive capacities humans generally
possess is no small matter. For present purposes, however, it will be
enough to assume that the participants are as rational and inventive as
we would need to be in order for us to say (of some sufficiently but not
especially sophisticated group of us) that we were indeed justified in
believing the Stability and Correct Counting conditions to hold.

Given this tacit background assumption, there is a sense in which each
of the aforementioned possibilities is epistemic (since the scenario pre-
supposes that the participants have certain cognitive capacities, which
mediate their experience of the scenario) and there is a sense in which
each of the above possibilities is genuine (since there will presumably be
a fact of the matter whether it is compatible with these capacities that,
under the assumptions of the scenario, the participants rationally believe
that 2+2;fb4).15 Even so, for convenience I'll continue to refer to the first
sort of possibility (where the conditions hold in fact, and 2+2=4" is
refuted) as ‘genuine,” and the second sort (where one or the other of the
conditions doesn’t hold in fact, and ‘2+2=4’ is disconfirmed) as ‘epistemic.’
Now, although Casullo does not explicitly distinguish between these
possibilities, his restricting the participants to having justified belief in
(rather than knowledge of) the conditions’ holding strongly suggests
that it is the epistemic possibility that he takes to be at issue (and in any
case, his scenario presumably stands a much better chance of being
coherent on this reading). My arguments against the coherence of his
scenario will be directed accordingly. Along the way I'll show, however,
how these arguments may be adapted for use against a scenario in which
the conditions hold in fact, and that nonetheless the participants find
(because it is the case) that 2+2#4, should anyone care to put such a
scenario forth.

15 Note thatit would be enough for Casullo to establish that participants in the scenario
could, consistent with the assumptions of the scenario, take their experience as
disconfirming the proposition that 2+2=4; to block (P1) of the Irrefutability argu-
ment, he need not argue that they should, or even that they would, do this.
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It is easy to see that the above variations on response (A) fail to
appropriately address the epistemic possibility at issue in Casullo’s
scenario. For in each response it is asserted that any seeming disconfir-
mation would be resisted by appeal to some ‘alternative explanation’ in
terms of psychological or physical goings-on. But Casullo has built into
his scenario that all such ‘alternative explanations’ of the apparent
disconfirmation have been investigated, and ruled out. And there seems
nothing incoherent about this part of his scenario.™

The question remains whether the best response to Casullo’s scenario
would be to take the given arithmetical proposition (and, by extension,
standard arithmetical theory) to have been, as Gasking puts it, ‘experi-
mentally disproved’ (as per [B]). Casullo says, of claims that the explana-
tion of the apparent disconfirmation must be a matter of miscounting (as
per [A]), that ‘If this claim is not to be true by stipulation and, hence,
question-begging, then the a priorist must provide some plausible hy-
pothesis regarding the source of the mistaken counting’ (51). This is
incorrect, for it might be that the a priorist could bring some non-ques-
tion-begging argument to bear which would support choosing (A) over
(B), that none the less didn’t involve any such hypothesis. (That will, in
fact, be the approach in this paper.) Arguments previously given along
these lines, however, have been either absent or so weak as to not defini-
tively establish that (A) would be the best response to Casullo’s scenario.

Ayer, for example, rejects (B) on grounds that ‘we cannot abandon [the
propositions of mathematics] without contradicting ourselves, without
sinning against the rules which govern the use of language, and so
making our utterances self-stultifying,”” but even he seems unconvinced
by this vague, largely pragmatic justification: ‘In rejecting [an inductive
empiricist] theory, we are obliged to be somewhat dogmatic’ (ibid., 318).
Hempel justifies his choice of response (A) by appeal to the standard
arithmetical relations being part of the definition of the number terms
that result from counting: ‘under no circumstances could [counting
results] invalidate the arithmetical proposition [that 3+2=5]; for the latter
... merely states that any set consisting of 3+2 objects may also be said to
consist of 5 objects. And this is so because the symbols ““3+2” and ““5”
denote the same number: they are synonymous by virtue of the fact that
the symbols “2,” “/3,”” “5,” and ““+"’ are defined (or tacitly understood) in
such a way that the above identity holds as a consequence of the meaning

16 The above responses would also, for the same reason, fail to appropriately address
the genuine possibility that might be at issue in Casullo’s scenario.

17 Ayer, ‘The a priori,’ 319
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attached to the concepts involved in it.”'® But Hempel’s appeal to defini-
tion is indecisive against response (B), since the inductivist challenge can
be reframed as the question whether, as a result of untoward experience,
we might be compelled to revise those portions of our definitions of
number symbols having to do with arithmetical relations.”

Gasking offers a Wittgensteinian justification for choosing (A) over
(B), claiming that it is a fact about our use of mathematical (and in
particular, arithmetical) propositions that these are incorrigible (that is,
not disconfirmable). But there are two problems with this approach.
First, Casullo can deny that Gasking’s ‘language game’ response shows
that participants would be justified in choosing (A) over (B), as follows.”
Consider the following two propositions: (1) it is a fact about our use of
mathematical propositions that they are incorrigible; (2) it is a fact about
our use of mathematical propositions that it is only under the direst
epistemic circumstances that we are even to consider relinquishing the
simplest such propositions. Presumably, Gasking would agree that we
can’t know a priori which of these correctly characterizes our practices.
But then even if (1), not (2), is correct, then (not being in such dire
epistemic circumstances ourselves), we have no reason for believing that

18 Hempel, ‘On the Nature of Mathematical Truth,” 379

19 Admittedly, the inductive empiricist could do more to make intelligible how the
definitions of number terms might be amenable to experience. Kitcher, in ‘Arithme-
tic for the Millian,” Philosophical Studies 37 (1980), 219, attempts this on Mill’s behalf:
‘I suggest that we read [Mill] as offering an epistemological thesis about definitions:
to be justified in accepting the definitions on which arithmetic rests we must have
empirical evidence that those definitions are applicable.... Mill would allow that
certain sentences of our language are true in virtue of the connotations of the
expressions they contain, and that we can defend our assertion of these sentences
by citing our understanding of the language. However ... our defense is adequate
only so long as our right to use our language is not called into question. In particular,
if experience gives us evidence that certain concepts are not well-adapted to the
description of reality our assertion of sentences involving those concepts isno longer
justified...” Kitcher supports his reading of Mill, in part, by reference to Mill’s
discussion of the term ‘acid.’ It was part of the original definition of this term that
an acid had the property of containing oxygen, so that, at one point in time, the
assertion of a sentence like ‘All acids contain oxygen’ could have been defended
simply on grounds of understanding the terms involved. After the discovery of
hydrochloric acid, consisting only of hydrogen and chlorine, both definition and
defense were undermined. On this understanding, disconfirming scenarios can be
seen as attempts to show that arithmetical relations stand to the definition of number
terms as the property of containing oxygen stood to the original definition of ‘acid.”

20 Thanks to Mark Richard for this suggestion.
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(1), rather than (2), obtains, and so no reason for thinking that partici-
pants in the scenario would be justified in preferring (A) over (B).
Second, on Gasking'’s account the incorrigibility in question would just
as well attach to propositions in an alternative mathematical system in
which, for example, 3x4=24: ‘This latter proposition, if it were part of our
mathematical system, would be incorrigible, exactly as “3x4=12""is to us
now.”” Thus even if Gasking’s ‘language game’ approach does provide
some reason for choosing (A) over (B), it is unlikely to be popular. For it
carries with it all the disadvantages that attach to accepting Casullo’s
disconfirming scenario (namely, admitting that we might have believed
arithmetical propositions different from those in our standard arithmeti-
cal theory) without providing the justificatory basis for accepting non-
standard propositions that Casullo’s scenario provides (namely, that in
the process of disconfirming the standard arithmetical propositions,
certain non-standard arithmetical propositions are inductively con-
firmed).

It appears that the usual arguments for choosing (A) over (B) in
response to disconfirming scenarios are inconclusive, at best. Moreover,
Casullo takes accepting (A) to involve either accepting inexplicable
failures in our counting procedures to yield results compatible with our
arithmetical theory, or (as per Ayer, Hempel, and Gasking) introducing
ad hoc explanations of why the Stability or Correct Counting conditions
failed. (Since, in Casullo’s scenario, all hypotheses that might have
undermined the participant’s justified beliefs in the conditions’ holding
have been investigated, and ruled out, any further explanation of why
one or the other condition failed seems bound to be ad hoc.) Given the
inconclusive nature of previous arguments in favor of (A), Casullo’s
suggestion that participants in his scenario should choose (B) over (A) is
not unreasonable. If choosing between (A) and (B) ultimately came down
to choosing between being ad hoc and being revisionary, we might be
inclined to take the latter course.

I Two Aspects of Number

Although, by the above lights, the suggestion that we might dispense
with standard arithmetical theory in the face of experience is not unrea-
sonable, there is a strong prima facie intuition that disconfirming scenar-
ios such as Mill’s and Casullo’s are incoherent (which accounts for the
tendency for response [A], however dogmatic or problematic, to be
preferred over response [B]). Casullo’s scenario can be made more

21 Gasking, ‘Mathematics and the World,” 442
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plausible by noting that in this scenario (as well as in response [B])
Casullo is tacitly separating two aspects of number. The first aspect of
number has to do with a number’s being the cardinality of a set, as
illustrated by the sentence ‘There are three objects on that table.” In the
scenario this aspect of number is left intact, insofar as the participants
are assumed to be in possession of standard counting procedures, that
enable them to perform ‘countings to two,” ‘countings to five,” and so
on.” The second aspect of number concerns the relations of numbers to
each other, as in ‘Three plus two is five.” It is these relations (correspond-
ing to addition and multiplication) that the propositions of arithmetic
are partly about, and it is propositions predicating such relations that
Casullo thinks are ‘open empirical questions’ insofar as they could be
disconfirmed, in spite of standard counting procedures (determinations
of cardinality) seeming to operate as usual. Casullo’s disconfirming
scenario, then, can be understood as asserting that the relational, ‘arith-
metical,” aspect of number is epistemically independent of the intrinsic,
‘cardinal,’ aspect. This assertion amounts to the thesis that the following
two assumptions could be rationally and concurrently held (for example,
by participants in the scenario):

(A1) We are in possession of standard counting procedures that
result in correct determinations of cardinality, under condi-
tions where (as we justifiably believe) the Stability and Correct
Counting conditions hold (i.e., the cardinality aspect of num-
ber is justifiably believed to remain the same).

(A2) Relations (corresponding to addition and multiplication) hold-
ing between the results given by standard counting procedures
are different from those given by standard arithmetical theory
(i.e., the arithmetical aspect of number is justifiably believed to

vary).

Casullo’s scenario drives a wedge between two aspects of number that
we don't ordinarily consider separately. This explains the prima facie

22 Of course (as per the epistemic possibility) if the participants are wrong about either
the Correct Counting or Stability conditions holding, it might be the case thata given
‘counting to two’ failed to accurately reflect the number of objects being counted
(although such inaccuracy would have to be persistent, systematic, and undetect-
able by participants in the scenario, who are justified in believing the conditions to
hold). Asit turns out, the accuracy of the counting results isirrelevant to the question
of whether Casullo’s scenario is coherent. For the moment, it is enough to note that
Casullo’s scenario is not designed to call counting results into question.
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implausibility of the scenario, as well as the resistance to allowing that
participants might appropriately respond to the scenario (as per [B]) by
accepting the results of standard counting procedures as correct and
rejecting standard arithmetical theory. More importantly, given that
there are two aspects of number, it is not obvious that participants in
Casullo’s scenario couldn’t rationally find these to be independent of
each other, as required.

III Keeping our Counting Procedures and
Rejecting our Arithmetic

Determining whether Casullo’s scenario represents a coherent possibil-
ity thus comes down to the question of whether the arithmetical aspect
of number could possibly be epistemically independent of the cardinal
aspect. (I'll sometimes call this ‘the independence question.”) We can
start by investigating the presuppositions of (A1l); that is, by investigat-
ing what is involved in possessing standard counting procedures, under
conditions where the Stability and Correct Counting conditions are
justifiably believed to hold. H.N. Casteneda has provided the following
formulation of the principles involved in counting:

(C1) To count the objects of a collection or aggregate K is to establish
a one-to-one correspondence between the objects of K and a set
N of numbers (or numerals) such that:

(C2) Nincludes1;

(C3) There is at most one number in N whose immediate successor
isnotin N;

(C4) The number of objects in K is the number mentioned in (C3) if
it exists; otherwise the number of objects in K is infinite;

(C5) The one-to-one correspondence may be carried out (i) by actu-
ally attaching one number (or numeral) to each object; or (ii)
by forming partial non-overlapping correspondences of type
(i), as when we count by twos or fives or hundreds; or (iii) by
specifying a rule for actually attaching numerals to as many
objects as we please.”

23 Hector Neri Casteneda, ‘Arithmetic and Reality,” The Australasian Journal of Philoso-
phy 37, 2 (1959), 103. It is uncontroversial that something like these principles is

This content downloaded from 142.150.190.39 on Mon, 01 Jun 2015 20:07:23 UTC
All use subject to JSTOR Terms and Conditions



http://www.jstor.org/page/info/about/policies/terms.jsp

Could Experience Disconfirm the Propositions of Arithmetic? 67

Since the participants in the scenario are in possession of standard
counting procedures, Casteneda’s formulation gives us some indication
of the relevant concepts we can take the participants to possess. To start,
we can note that, according to this formulation, the participants will
possess the concept of a one-to-one correspondence: as per (C1), to count
just is to establish such a corresgondence. Although this notion can be
defined in mathematical terms,* there is nothing especially technical
about the notion of a one-to-one correspondence. The idea is simply to
match up all the objects in one collection with all the objects in another
collection — something any kid who knows how to set a table can do.
As a separate issue, one might think that this formulation of counting
already spells deep trouble fo