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Jimmy Jericho Aames
PATTERNHOOD, CORRELATION, AND GENERALITY:
FOUNDATIONS OF A PEIRCEAN THEORY OF PATTERNS

This thesis develops a general theory of patterns on the basis of the philosophy of Charles S.
Peirce. The main questions with which this thesis is concerned are: what is the ontological status of
patterns? In what does their reality consist in? Why does exhibiting patternhood seem to be a nec-
essary condition for the very possibility of cognition? The development of the theory is motivated
by a discussion of Ontic Structural Realism (OSR), a theory that has recently been gaining attention
in analytic philosophy of science, especially in philosophy of physics. The central claim of OSR is
that only patterns (structures) are real; individual objects are not real, or have only a “thin” being in
some sense. In this thesis I deal mainly with the version of OSR developed by James Ladyman and
Don Ross in their book Every Thing Must Go. 1 address two criticisms that are commonly levelled
against OSR, (1) that it cannot give an adequate account of the difference between physical struc-
ture and mathematical structure, and (2) that it cannot give an adequate account of the relationship
between the world and our representations of the world. I then show how Peirce’s philosophical
framework, as encapsulated in his pragmatism, theory of the categories, Scholastic realism, and
theory of the continuum, could provide an answer to these difficulties. OSR will also be used to
illuminate an aspect of Peirce’s philosophy which I believe has not been sufficiently emphasized in
the literature, namely its structuralist aspect. Specifically, it will be shown that Peirce’s philosophy
leads to a worldview very similar to that of OSR, via a path of reasoning that is completely different
from those standardly used to argue for OSR. This thesis as a whole is an attempt to throw light on
the nature of patternhood through an elucidation and justification of this path of reasoning, which I
call the alternative path to OSR.

André De Tienne, Ph.D., Chair
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Introduction

The central question with which this thesis is concerned is: what is a pattern? Everything that we
experience in this world seems to have some sort of pattern, a regularity by which we are able to
make sense of the things and events around us, and respond to them in appropriate ways. This is not
to deny that there are purely random events, such as the “snow” noise that appears on analog TVs
receiving no transmission signal. But even such noise must display some kind of regularity—in the
case of the TV static, the noise is displayed on a TV screen, which is itself a regularity in space and
time (and other dimensions, as we shall see), the noise consists of black and white pixels of the
same size and shape, the distribution of black and white across a sufficiently large area is uniform,
etc.—otherwise we would not be able to perceive the noise at all. It is true that the noise itself is not
a regularity, yet it can be discerned only against the backdrop of a series of regularities. Exhibiting
regularity seems to be a condition for the very possibility of cognition; but why should this be the
case? What kind of mode of being does a pattern have? Furthermore, is there anything in the world
that is not a pattern?

This thesis will be concerned primarily with the philosophy of Charles S. Peirce, in particular his
pragmatism, theory of categories, and ideas on continuity. We shall see how Peirce can guide our
way through the seemingly intractable maze of issues surrounding the concept of patternhood, and
why it is no exaggeration to characterize him as a philosopher of patterns.

But before delving into Peirce’s philosophy, I would first like to take my point of departure in a
theory called Ontic Structural Realism (OSR), a theory which has recently been gaining attention in
analytic philosophy of science, especially in philosophy of physics. It was developed in the late
1990s by the British philosophers of science James Ladyman and Steven French, partly as a radi-
calization of the position called “structural realism” defended by John Worrall in the context of the

scientific realism debate (Worrall 1989), and partly as a metaphysical theory motivated by the find-



ings of contemporary physics. In this thesis I will deal mainly with the version of OSR developed
by Ladyman and Don Ross (the latter being an interdisciplinary scholar who does work on issues
lying at the boundary between microeconomics, neuroscience, and philosophy) in their book Every
Thing Must Go (Ladyman, Ross, et al. 2007; hereinafter abbreviated as ETMG)." As suggested by
the title of the book, OSR is a theory that holds that only structures are real—individuals are not
real. In Chapter 1 we shall discuss in more detail how we should understand the notions of structure
and individual, as well as the main thread of argumentation that Ladyman and Ross give to support
their version of OSR.

Ladyman and Ross use the terms “pattern” and “structure” synonymously, and so will I, alt-
hough I prefer the term “pattern” because “structure” tends to evoke the image of a fixed, static en-
tity, which in my view represents only a particular species of pattern. Another merit of the term
“pattern” over “structure” is its inseparable connection with observation. As pointed out by Dennett
(1991: 32), a pattern, by definition, must be a candidate for pattern recognition—an incognizable
pattern is a contradiction in terms. The term “structure,” on the other hand, tends to evoke the image
of an entity capable of subsisting independently of any relation with an observing mind; this is a
crucial issue that we shall return to repeatedly throughout the thesis. My preference notwithstanding,
I will continue to use both “pattern” and “structure” interchangeably, since the latter term is the one
established in the philosophy of science literature. I believe there will be no danger in such a usage,

as long as we keep in mind the caveats noted above.

" Every Thing Must Go is co-authored by four authors: James Ladyman, Don Ross, John Collier,
and David Spurrett; Collier being a contributor to Chapter 4 and Spurrett being a contributor to
Chapters 1 and 5. However, since Ladyman and Ross are displayed as the main authors on the
cover and title page, I shall simply refer to the authors of the book as “Ladyman and Ross.” Col-
lier, by the way, has written several papers on Peirce, particularly in connection with biosemi-

toics.



My reason for taking up OSR in this thesis is twofold. The first is to bring into relief the diffi-
culties involved in thinking about patterns from the standpoint of a nominalist metaphysics. The
main proponents of OSR, James Ladyman, Don Ross, and Steven French (Ladyman’s mentor),
argue for OSR using arguments from the philosophy of contemporary physics. They have a vague
sense that patterns can be real, but they seem to lack the philosophical framework necessary for
understanding what a pattern is, and thereby fall into the confusion of conceiving of patterns on
the model of individuals, as I shall argue in this thesis. My taking up of OSR is meant to bring
into relief this confusion and motivate our solution to it—a solution that will draw upon the ideas
and resources of Peirce’s philosophy. The other reason why I take up OSR is because I believe its
central thesis, that only patterns are real, contains a deep truth about the constitution of our uni-
verse. The proponents of OSR, however, do not seem to realize this. The “deep truth” that I speak
of has to do with what I will call the alternative path to OSR, a path of reasoning that suggests
itself from the basic tenets of Peirce’s philosophy, and which is completely different from the
arguments standardly used to argue for OSR. I will return to the alternative path to OSR later in
this Introduction.

Despite the counter-intuitiveness of its central claim, OSR has gained many followers over the
years; but it has also been subject to a myriad of criticisms. One of the most serious objections lev-
eled against OSR, in my view, is that it fails to give a sufficient account of the difference between
mathematical structure and physical structure (e.g. Cao 2003; van Fraassen 20006). Is it possible to
explain the difference between mathematical structure and physical structure in purely structural
terms? A table, according to OSR, is not an individual object but a pattern, a regularity in the phe-
nomena that can be discerned at certain grains of observational resolution. Now if we stumble into
the pattern known as a table, it blocks our progress and injures us (Harman 2010: 782). Apparently

we cannot “stumble into” a mathematical pattern in the same way. OSR must somehow explain this



difference. However, neither the authors of ETMG nor any of the other proponents of OSR seem to
have addressed this issue satisfactorily. Ladyman and Ross are candid about this: in ETMG they
simply “refuse to answer” the question as to what the difference between mathematical and physical
structure consists in (ETMG: 158). Steven French does no better than this. In his recent tome, 7The
Structure of the World (French 2014), he devotes an entire chapter to the question, but, as far as |
am able to make out, fails to offer a compelling answer. In this connection, French’s response to
Matteo Morganti’s (2011) accusation that OSR conflates general properties such as “bosonness”
and “fermionness” with actual bosons and fermions is revealing: “I am suspicious of talk of ‘ac-
tual’ properties of ‘actual’ particles when the notion of ‘actual’ remains unarticulated” (French
2014: 197). Of course, it is the burden of the OSRist, not the opponent of OSR, to provide such
an articulation; and French’s proposals involving “trope theory” and “mereological bundle theory”
are inadequate. I will discuss this issue in more detail in Chapter 1.4.

A related issue concerns the notion of representation. Namely, when OSR claims that only
structures are real, is it insisting that only the mathematical or formal structures embodied in our
theories are real, or is it insisting that only the extra-representational structure of the world in itself,
represented by those theories, is real? Being committed to realism, one would expect the OSRists to
opt for the latter route, that only the extra-representational structure of the world in itself is real. But
this gives rise to the problem of how to understand #7uth—when is a representation a true represen-
tation of the structure of the world? Should truth be understood in terms of an isomorphism between
the representation and the world? But this is nonsense; isomorphism can only be defined to hold
between mathematical structures. What exactly do we mean by the “world in itself” in the first
place? Confronted with the question raised at the beginning of this paragraph in an interview,
Ladyman responds: “this question gets to the heart of the matter and I must confess that I am not

sure what the answer to it is” (Ladyman 2009: 166). Similarly, in response to the accusation that



OSRists are unable to give an appropriate account of the relationship between representations and
the world in terms of those very representations, French simply dodges the issue by remarking that
“all current forms of realism must face this accusation, not just OSR” (French 2014: 195.fn7).

I submit that both of these difficulties faced by OSR stem from a flawed understanding on the
part of its proponents of what it means for something to be real. This flaw, in turn, is carried over
into their conception of structure, as I hope to show in this thesis. What makes the OSR of Ladyman
and Ross attractive is the way it breaks with the modes of thinking that philosophers trained in the
analytic tradition of metaphysics are accustomed to.” Ladyman and Ross do not mince words in
their criticism of analytic metaphysics. The Preface to ETMG begins: “contemporary analytic met-
aphysics ... fails to qualify as part of the enlightened pursuit of objective truth, and should be dis-
continued” (vii). Again: “We think the current degree of dominance of analytic metaphysics within
philosophy is detrimental to the health of the subject, and make no apologies for trying to counter it”
(vii). Nonetheless, as we shall see in Chapter 1.4, they still work within the general framework of
analytic philosophy of science, in particular the scientific realism debate. And this, I believe, is the
fundamental source of OSR’s flaw. What is needed to counteract the analytic tendency in the
thought of Ladyman and Ross and complete their break with analytic metaphysics is a good dose of
Peirce.

This should not be taken to mean, however, that the illumination will be unilateral. Not only will
Peirce’s philosophy illuminate the issues faced by OSR, but OSR will also serve as an excellent
frame of reference from which we can see Peirce’s overall philosophy in a new light. Specifically,
we shall see how Peirce’s philosophy leads to a worldview very similar to that of OSR, via a path of

reasoning that is completely different from those standardly used to argue for OSR: this is the al-

? Unfortunately, the same cannot be said of French’s version of OSR, which is why I concentrate

on Ladyman and Ross’s version in this paper.



ternative path to OSR that was mentioned earlier. In Chapter 2 we will lay the groundwork for this
path of reasoning, by showing how pragmatism can be understood as a “structuralist” theory of
meaning. First I outline the basic idea behind Peirce’s pragmatic maxim by distinguishing between
two distinct formulations of the maxim, which I call the verificationist formulation and practicalist
formulation, and by discussing their relationship. Then, I proceed to exhibit the structuralism em-
bodied in the maxim: it is structuralist in that it tells us to clarify our conception of objects in terms
of the conceivable effects which they have in relation to other objects.

In order to appreciate the depth of Peirce’s pragmatism, however, it is necessary to examine its
interconnectedness with his theory of categories. Peirce’s theory of categories will therefore be the
topic of Chapter 3. The aim of this chapter will be twofold: first, to exhibit the operation of the three
categories, Firstness, Secondness, and Thirdness, within the thought process and show how this op-
eration manifests itself in the structuralism of the pragmatic maxim; and second, to show how the
theory of categories can lead us to a conception of representation that does not fall prey to the se-
cond of the difficulties faced by OSR. My argument will focus on Peirce’s 1867 paper “On a New
List of Categories.” After outlining the general strategy of his derivation of the categories in the
paper, I will take up several competing interpretations of Peirce’s notion of Reference to a Corre-
late, which constitutes the second category, and offer my own interpretation. We shall then see how
Thirdness may be understood as what may be called the pure power of gluing, that is, the power of
bringing two hitherto detached objects of thought into relation. Finally, we shall see how the con-
cept of information can be understood from the standpoint of Peirce’s theory of categories. This will
allow us to see both a striking congruence and difference between Peirce’s model of semiosis, or
the sign process, and Ladyman and Ross’s model of the self-replication of patterns in Chapter 4 of

ETMG.



In Chapter 4 we turn to Peirce’s Scholastic realism and see how it differs from realism as it is
understood in contemporary Anglo-American philosophy, including OSR. After outlining Peirce’s
arguments against nominalism, I show that “realism” in the Anglo-American sense is really a spe-
cies of nominalism in the Scholastic/Peircean sense. This will allow us to see that both of the diffi-
culties faced by OSR derive from the fact that it is straddling two incompatible metaphysics: insofar
as it takes structures to be real, it is realist (in the Scholastic/Peircean sense), since structures must
be general. But insofar as it subscribes to a correspondence conception of truth, it is conceiving of
structures as actual existents rather than as indeterminate laws—or in other words it is conceiving of
structures on the model of individuals—and is therefore nominalist. The only way for the OSRist to
be logically consistent is to expunge the residue of nominalism from his system and embrace Scho-
lastic realism, which, as I will further argue, necessarily entails a form of idealism—an objective
idealism, to use Peirce’s phrase (EP1: 293, 1891).3

Our discussion in Chapters 3 and 4 will provide an answer to the second of the two difficulties
faced by OSR, namely that it cannot give an account of the relation between our representations and
the world in itself in terms of those very representations. Chapter 5 will be concerned mainly with
how Peirce’s approach can solve the first of the two difficulties faced by OSR, namely that it cannot
give an account of the difference between mathematical and physical structure. In order to answer
this problem, it is necessary to delve into Peirce’s conception of continuity. My approach will be
chronological, focusing on how Peirce’s conception of the continuum evolved over his lifetime.
This approach, I believe, will put into relief the issues that motivated Peirce’s mature conception of
the continuum as a “supermultitudinous” collection, a collection whose multitude is greater than

that of any discrete multitude, and whose members are no longer distinct individuals but are “fused

* For an explanation of the abbreviations used in referring to Peirce’s writings, see the list at the

beginning of this thesis.



together.” We shall see the implications of Peirce’s mathematical theory of the continuum for the
distinction between physical structure and mathematical structure, and we shall also see how it can
provide us with a way of understanding why exhibiting patternhood is a necessary condition for the
very possibility of cognition.

The basic line of thought that will emerge as the result of our Peircean answer to the two difficul-
ties faced by OSR is simple: exhibiting patternhood is a necessary condition for the possibility of
cognition; cognizability is a necessary condition for something to be real; therefore, anything that is
real must exhibit some kind of patternhood, or, which amounts to the same thing, anything that is
real must be a pattern. We will thus be lead to the central thesis of OSR, but through a path of rea-

soning that is completely different from those standardly used to argue for OSR.



1. Whatis This Mysterious Thing Called Pattern?

1.1 The Theoretical Background of OSR

The aim of this chapter is to situate OSR within the broader structuralist approach to philosophy
of science in recent analytic philosophy, outline its main claims and arguments, and address its
shortcomings. In general, by structuralist 1 shall mean the tendency of thought which, in the inves-
tigation of phenomena, gives priority to relations over individual objects, and in some sense at-
tempts to reconceive the latter in terms of the former. Structuralism can come in various forms de-
pending on the type of concern it is motivated by (epistemological, methodological, or ontological),
the domain of inquiry it is interested in, its conception of structure, etc. In this thesis I will deal
mainly with the structuralist tradition in recent analytic philosophy of science, and will not address
in any detail the various other strands of structuralism, such as the Neo-Kantian strand of Hermann
Cohen, Ernst Cassirer, and Henri Poincaré in the late 19th and early 20th centuries, the
group-theoretic structuralism of the physicists Sir Arthur Eddington and Hermann Weyl, the “logi-
cal” structuralism of Bertrand Russell and Moritz Schlick, and the French structuralist tradition
originating in Ferdinand de Saussure’s approach to linguistics; although brief mention will be made
of some of these thinkers in my discussion of OSR.

The structuralist approach in analytic philosophy of science was instigated by John Worrall, who
advocated a position which he called “structural realism” (Worrall 1989). This position was moti-
vated as a response to Larry Laudan’s so-called Pessimistic Meta-Induction in the context of the
scientific realism debate (Laudan 1981). By citing examples from the history of science, Laudan
argues against what he calls “convergent realism,” a view which holds that successive theories in
any mature science preserve the theoretical relations and referents of preceding theories, and that

science therefore makes cumulative progress. He observes that most past theories which were em-
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pirically successful have nonetheless been discarded and regarded as false. Therefore, by enumera-
tive induction, we should expect current empirically successful theories to be ultimately discarded
and regarded as false as well. Against this, Worrall distinguishes those parts of scientific theories
which are discarded and those parts which are “carried over” in the process of theory change. Citing
as an example the transition from Fresnel’s elastic solid ether theory to Maxwell’s theory of the
electromagnetic field, he observes that “[t]here was continuity or accumulation in the shift, but the
continuity is one of form or structure, not of content” (Worrall 1989: 117). We can be pessimistic
about the reality of substantive entities that are posited by our scientific theories, but we do not

thereby have to embrace the empirical success of those theories as a sort of cosmic miracle:

Roughly speaking, it seems right to say that Fresnel completely misidentified the
nature of light, but nonetheless it is no miracle that his theory enjoyed the empiri-
cal predictive success that it did; it is no miracle because Fresnel’s theory, as sci-
ence later saw it, attributed to light the right structure. ... There is no elastic solid
ether. There is, however, from the later point of view [of Maxwell’s theory], a
(disembodied) electromagnetic field. The field in no clear sense approximates the
ether, but disturbances in it do obey formally similar laws to those obeyed by elas-

tic disturbances in a mechanical medium. (Worrall 1989: 117-18)

Thus we can be realists about the form or structure described by our best scientific theories, while
remaining agnostic about the nature of the entities which bear those formal relations.*

But what is meant by this “nature”? Positing such an incognizable seems to open an insur-
mountable gap between epistemology and ontology. This is no coincidence, for Worrall’s structur-

alism is motivated by epistemological issues in the context of the realism debate, and does not con-

* Of course, we should distinguish the claim that there are non-structural entities whose natures
are unknowable from the claim that it is unknowable whether there are non-structural entities in
the first place. Worrall seems to have moved recently from the former position to the latter (see

Worrall 2012). This distinction will have no bearing on my discussions in this thesis.
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cern itself with the metaphysical questions raised by current science. This is where OSR enters the
scene. As mentioned in the Introduction, OSR is a theory motivated by the metaphysical implica-
tions of contemporary physics, and as such it goes beyond the merely epistemological concerns of
Worrall’s structuralism; advocates of OSR call the latter Epistemic Structural Realism (ESR) to
distinguish it from their own position. The difference between ESR and OSR can be succinctly
summarized in the following way: ESR claims that structure is all that we can know, that is, indi-
viduals are unknowable; while OSR claims that only structure is real, that is, individuals have no
being (or have only a “thin” being in some sense).

Here, it is a good idea to have a working definition of the key term individual. An individual can
be characterized as a putative entity which bears the properties and relations prescribed by a theory
or set of beliefs, and which can subsist independently of relation to anything else. This may seem to
be a rather restrictive definition, since, according to this definition, a person would not be an indi-
vidual. In response to this potential objection, I will here note a distinction that I will discuss more
fully in Chapter 4.1: the distinction between a relative individual and absolute individual. A relative
individual is anything that satisfies the definition stated above relative to some particular purpose
or inquiry. Thus, a person can be regarded as an individual from the standpoint of commonsense or
“folk” psychology, insofar as we normally consider a person as capable of subsisting independently
of relation to anything else, at least for the purposes of everyday communication, explaining and
predicting actions, etc. However, if we adopt the perspective of the biologist, a person can no longer
be regarded as an individual, since a person is dependent upon food, water, oxygen, and so on in
order to sustain life. An absolute individual is anything that satisfies the definition stated at the be-
ginning of this paragraph regardless of any particular purpose or inquiry. Thus, a person is a rela-
tive individual but not an absolute individual. Later, we shall see that a pattern cannot be an abso-

lute individual, although it can be a relative individual (Chapter 4.1).
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It would not be a very interesting task to inquire into whether there are such things as relative in-
dividuals; it seems rather indisputable that there are individuals in this sense. The more interesting
question—the question addressed by OSR—is whether there are such things as absolute individuals.
As pointed out by Ladyman and Ross (ETMG: 1-7, 17-27), many philosophers seem to hold that
reality “bottoms out” at some fundamental level of absolute individuals, such as the level of atoms
or quarks, or at least proceed upon the assumption that this is a genuine possibility. The claim of
OSR, of course, is that this is not the correct way of looking at the world. I will have more to say
about the definition of individual in Chapter 4.1. Until then, whenever I use the term individual, 1
will use it in the sense of absolute individual, since it is the possibility of absolute individuals that
OSR is concerned with.

There is one more potential confusion that should be dispelled at this point. It is crucial to dis-
tinguish an individual from a general object-concept. The general concept of a hydrogen atom
would be an example of the latter, while (assuming that an atom is an individual) the hydrogen atom
here and now would be an example of the former. The proponents of OSR themselves seem to slide
on occasion from talk about individuals to talk about general object-concepts, and vice versa.” But
it is clear that the central tenet of OSR is the elimination (or reduction in some sense) of individuals
rather than object-concepts, for the theory is grounded on arguments concerning the identity condi-
tions of quantum particles and space-time points (ETMG, Chapter 3). Keeping this distinction clear,
let us turn to the motivations of OSR.

There are several different ways of arguing for OSR, depending on the domain of inquiry one is
interested in. Perhaps the foremost motivation of the theory is, as mentioned above, the issue of the
individuality of quantum particles in many-particle quantum theory, raised by a form of symmetry

in quantum statistics known as permutation invariance. Suppose we have two boxes, A and B, and

> As pointed out by Morganti (2011). See p. 4 above.
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we want to distribute two particles i and j among them. In a classical system there are four possible
arrangements: (1) both 7 and j in box A; (2) both i and j in box B; (3) i in box A and j in box B; and
(4) i in box B and j in box A. In a quantum system, however, there are only three possible arrange-
ments: the particles are indistinguishable from one another, and therefore the two cases in which
there is one particle in each box are regarded as identical. Thus we say that the wave function of the
system remains invariant under the permutation of particles. From this one could attempt to argue
directly that quantum particles are non-individuals, but Ladyman and French’s argument is a bit
different. Namely, they note that the physics is also compatible with a view of quantum particles as
individuals, and then they go on to argue that it is this underdetermination of interpretation that ul-
timately compels us to dispense with individuals (French and Ladyman 2003: 36-37). The idea
seems to be that the reason why the formalism of quantum mechanics cannot uniquely determine its
interpretation is because the notion of “individuality” is fundamentally ambiguous and plays no ex-
planatory role in the first place: “It is an ersafz form of realism that recommends belief in the exist-
ence of entities that have such ambiguous metaphysical status” (Ladyman 1998: 420).

Thus runs the standard argument for OSR from non-relativistic quantum mechanics.® OSR has
also been developed in quantum field theory (Kantorovich 2003; Lyre 2004) and general relativity
(Rickles 2006; Esfeld and Lam 2008). In addition to these various motivations, there are differences
in the conception of structure among proponents of OSR. Thus, Ladyman and Ross conceive of
structure in terms of “patterns,” elaborating on the theory of real patterns outlined by Daniel Den-
nett (1991), while French (2014) goes back to the group-theoretic structuralism of Cassirer, Ed-

dington, and Weyl and emphasizes the importance of group theory in understanding structure. Since

% See also F. A. Muller’s (2009) argument for OSR from the fact that quantum particles are only
weakly discernible, that is, discernable via permutation-invariant binary relations such as “has

opposite spin to.”
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in this thesis we are concerned with the OSR of Ladyman and Ross, it behooves us to examine in
detail Dennett’s theory of real patterns, from which Ladyman and Ross draw their inspiration, and
upon which their version of OSR is based.
1.2 Dennett’s Theory of Real Patterns

Dennett’s main concern in his paper on the theory of real patterns (1991) is the ontological status
of what he calls intentional states—beliefs, desires, and the like. The question he asks is: are inten-
tional states real in some sense, or are they mere figments of the imagination, perhaps useful fic-
tions, but nonetheless fictions? In order to answer this question, he develops a theory of the onto-
logical status of patterns in general, of which intentional states are a special case (namely, patterns
of bodily movements, vocalizations, etc.). It is this theory of patterns in general that interests us
here.

In the most general terms, a pattern is a regularity in some data, where data is construed in the
broadest possible sense as something that is observed or may be observed. Consider, for example,
an endless random string of 0’s and 1°s. There is no regularity in this data. On the other hand, con-
sider an endless string of alternating 0’s and 1’s: 010101010 ... etc. What we should notice is that
this data can be compressed into a program that commands: “generate an endless string of alternat-
ing 0’s and 1’s.” There is no way of compressing the random string of 0’s and 1’s—the only way
this data can be transmitted to another person is to send the bit map, which identifies each digit se-
riatim (the first place value is 0, the second place value is 0, the third place value is 1, etc.). In more
general terms, a bit map is a zero-compression encoding, where each bit of information in the initial
data is mapped one-to-one to a distinct bit in the encoding. Thus, building on Gregory J. Chaitin’s

definition of randomness,” Dennett proposes the following criterion for the presence of a pattern:

7 “A series of numbers is random if the smallest algorithm capable of specifying it to a computer

has about the same number of bits of information as the series itself” (Chaitin 1975: 48).
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“A pattern exists in some data—is real—if there is a description of the data that is more efficient
than the bit map, whether or not anyone can concoct it” (Dennett 1991: 34). That is, there is a pat-
tern in some data if there is an algorithm that reproduces the data using a smaller number of bits
than the data itself (when there is such an algorithm, we say that the data is algorithmically com-
pressible).

An interesting aspect of pattern recognition is that not all observers are able to discern the same
pattern in the same data, and even the same observer may discern different patterns in the same data
on different occasions. The famous duck-rabbit illusion is a prime example of the latter. As another
example, suppose that an image file—say a jpg image of a human face—is translated into binary
notation, pixel by pixel. The pattern is still there, but it would be impossible for the human eye to
discern the pattern visually. Other creatures with different sense organs may readily perceive pat-
terns that are imperceptible to us (Dennett 1991: 34). Hence Dennett’s proviso that the presence of a
pattern should not depend on whether or not anyone is actually able to concoct a compression algo-
rithm: there is a pattern in some data if the data is in principle compressible by a potential observer.

Dennett’s criterion specifies a necessary and sufficient condition for the presence of a pattern,
but it does not by itself guarantee that the pattern is real, i.e. that it has a mind-independent being.®
This is because we can make false generalizations—we may happen to discern patterns that are due
to pure chance, for example, and mistake them for having a real being. Dennett himself is clear
throughout his paper that not all patterns are real—there are non-real as well as real patterns, and we

need some criterion other than algorithmic compressibility for distinguishing between the two. To

¥ The definition of “real” as “mind-independent” is not Dennett’s but is due to Peirce (and Duns
Scotus); hence Dennett’s use of “real” as synonymous with “exist”: “A pattern exists in some da-
ta—is real—if there is a description of the data ...” (1991: 34). Dennett’s use of the term “real” in
the paper is, unfortunately, not very clear, as I mention below. A more rigorous discussion of the

notion of mind-independency will be given in Chapter 4.1.
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take Dennett’s example, the center of gravity of a given body expresses a real pattern (namely, a
pattern in the motions of that body), whereas the center of population of the United States—which
he defines as “the mathematical point at the intersection of the two lines such that there are as many
inhabitants north as south of the latitude, and as many inhabitants east as west of the longitude”
(Dennett 1991: 28)—does not express a real pattern (although it does express a pattem).g They are
both abstractions, but the former is somehow a good abstraction, while the latter is a bad one. In
what sense is the former abstraction good? Dennett’s answer—an answer which, as we shall see,
accords with Peirce’s argument for Scholastic realism—is that a center of gravity is an abstraction
that leads to successful predictions about future events. As he puts it, a pattern is real if you can get
rich by betting on it (Dennett 1991: 36). Although Dennett himself is not altogether clear on the
relation between his algorithmic compressibility criterion and predictive potential criterion (most
likely due to his equivocative use of the term “real”), it is safe to assume that the former constitutes
a necessary and sufficient condition for the presence of a pattern, regardless of whether it has a real
being or not, while the latter constitutes a necessary and sufficient condition for the reality of a pat-
tern.

Mention of predictive potential brings us back to our earlier consideration, that not all observers
are able to discern the same pattern in the same data, and that even the same observer may discern
different patterns in the same data on different occasions. This means that patterns are in some sense

observer-dependent. Dennett explicates this notion in terms of predictive potential: patterns are ob-

? In case the reader may suspect that the center of population of the United States is a real pattern,
I add Dennett’s alternative example: “I doubt that this abstract object [the center of population of
the United States] is of any value at all in any scientific theory, but just in case it is, here is an
even more trivial abstract object: Dennett’s lost sock center: the point defined as the center of the
smallest sphere that can be inscribed around all the socks I have ever lost in my life” (Dennett
1991: 28).
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server-dependent in that they can be discerned only from the point of view of an observer that
adopts a certain predictive strategy, or stance, to use Dennett’s terminology.'® For instance, Dennett
calls the predictive strategy from which intentional states can be discerned the intentional stance
(Dennett 1987: 17). Likewise, there can be predictive strategies for discerning any kind of pattern
whatsoever: the Newtonian mechanics stance, the cellular biology stance, the microeconomic stance,
etc. The idea is that patterns are not simply “out there,” naked in the world; on the contrary, the
recognition of a pattern must always involve an element of active participation on the part of the
observer, namely the adoption of a certain predictive strategy. This should not be taken to mean, of
course, that the act of adopting a predictive strategy is always a conscious, deliberate act: the deci-
sion of which predictive strategy to adopt is dictated to large degree by the structure of our sense
organs, our genetic makeup, and the evolutional history of our culture (Dennett 1991: 36).

Patterns thus have an observer-dependent being; but at the same time, they are in another sense
observer-independent. They are observer-independent in that the facts about the success or failure
of our predictive strategies do not depend on what we may think or will—they are completely out of
our control. It is this uncontrollability of the outcome of our predictions that imparts to some pat-
terns—namely, those whose discernment leads to successful predictions—a mind-independent, and
hence real, being.

Thus in outline is Dennett’s theory of real patterns. As we shall see later when we consider
Peirce’s philosophy, Dennett’s theory of real patterns can be said to be a revival, in modern garbs,

of the doctrine of Scholastic realism, according to which universals have a real being. It is a sugges-

19 «['W1hile belief is a perfectly objective phenomenon ... it can be discerned only from the point
of view of one who adopts a certain predictive strategy, and its existence can be confirmed only
by an assessment of the success of that strategy ...” (Dennett 1987: 15). Although the claim here
is couched in terms of intentional states and the intentional stance, the statement can be general-

ized to hold for any kind of pattern recognition.
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tive fact that Dennett’s theory has come under criticism from all sides of the debate on the ontolog-
ical status of intentional states, as Dennett himself notes (1989: 37-42; 1991: 27-31). Namely, it
has been attacked as being not realist enough by those who hold that intentional states are “real” in
the sense that they reflect or correspond to “mental facts,” ultimately traceable to brain states; and at
the same it has been attacked as being too realist by those who hold that intentional states are
merely useful fictions. I am inclined to think that this reveals just as much about the deep-seated
preconceptions of philosophers trained in the analytic tradition, as it does about the nature of Den-
nett’s theory.
1.3 The OSR of Ladyman and Ross

Succinctly put, the central thesis of OSR is that there is no bit map representation of the world:
“it’s real patterns all the way down” (ETMG: 228). OSR does not deny the reality of everyday ob-
jects like tables and chairs, nor the objects studied by the special sciences, but it denies that they are
individuals. What we traditionally conceive as individual “things” are reconceived as real patterns,
discernable at certain grains of observational resolution (a notion that evidently corresponds with
Dennett’s notion of stance): “Some real patterns ... behave like things, traditionally conceived,
while others behave like traditional instances of events and processes” (ETMG: 121). Of course, a
non-OSRist may agree with this, and yet hold that reality “bottoms out” at some fundamental level
of individual objects, such as the level of quarks and leptons. The radicalness of OSR consists in its
claim that reality does not “bottom out” at a fundamental level; and indeed, Ladyman and Ross re-
ject the very idea that there are “levels of reality”, on the grounds that it is a metaphor unsupported
by current science (ETMG: 53-57).

Ladyman and Ross argue for their version of OSR by appealing to contemporary physics, in par-
ticular to the permutation invariance of quantum particles discussed above (ETMG: 132-140), but

also to the so-called “hole argument” in general relativity (ETMG: 141-145), and to considerations
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of quantum gravity (ETMG: 167-175) and quantum information theory (ETMG: 183-189). For our
purposes, it is not the details of these arguments that are significant, but the fact that all of these ar-
guments come from physics—and in particular, from fundamental physics rather than phenomeno-
logical physics such as fluid dynamics or optics.'' One may wonder how Ladyman and Ross are
able to argue for a metaphysical theory, which applies to all aspects of reality and not just to physics,
from a consideration of fundamental physics alone. The answer lies in what they call the Primacy of
Physics Constraint, a methodological rule prescribing an asymmetry between fundamental physics

and all other branches of science:

Special science hypotheses that conflict with fundamental physics, or such con-
sensus as there is in fundamental physics, should be rejected for that reason alone.
Fundamental physical hypotheses are not symmetrically hostage to the conclusions
of the special sciences. (ETMG: 44)

Thus, for Ladyman and Ross, fundamental physics is not just one science among many, but occu-
pies a special status. It is on the basis of this rule that they are able to draw metaphysical conclu-
sions from considerations of fundamental physics alone: insofar as fundamental physics compels us
to believe in OSR, OSR must be valid not only for fundamental physics but across the board.

Given their self-avowed “scientism” (ETMG: 61) and privileging of fundamental physics, read-
ers familiar with the analytic philosophy literature may expect Ladyman and Ross to be physical
reductionists, that is, those who hold that everything—everyday objects, events, and processes as
well as objects, events, and processes studied by the special sciences—can in some sense be “re-

duced” to fundamental physics. However, Ladyman and Ross reject all forms of reductionism, alt-

"' By fundamental physics, I mean (non-relativistic) quantum mechanics, general relativity,
quantum field theory, and theories of quantum gravity. Whether thermodynamics should also be

understood as part of fundamental physics is an open question.
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hough they do acknowledge the existence of what are known as Nagelian reductions, that is, deduc-
tive explanations of a theory by another theory, such as the explanation of the Boyle-Charles Law
for ideal gasses by statistical mechanics (ETMG: 45-53). With what Graham Harman has called an
“admirable strangeness” (2010: 778), Ladyman and Ross argue that all of the patterns that we come
across at everyday scales of observation, as well as those studied by the special sciences, have an
autonomous being, irreducible to the patterns studied by fundamental physics or other special sci-
ences, as long as they satisfy the criteria for real patternhood (to be discussed shortly). Thus, in op-
position to W. V. O. Quine’s recommendation of “desert” ontologies—meaning that ontologies
should be as sparse as possible—Ladyman and Ross endorse a view that they call Rainforest Real-
ism, according to which there are diverse, autonomous realities at many different scales of observa-
tion: “[Our realism] is thus a realism of lush and leafy spaces rather than deserts, with science regu-
larly revealing new thickets of canopy” (ETMG: 234).

What then, it may be asked, makes fundamental physics special, if not the reducibility of every-
thing to it? Ladyman and Ross’s answer is that the asymmetry between fundamental physics and the
other sciences derives from the fact that fundamental physics has a universal validity, whereas the
other sciences are valid only for restricted sub-systems of the universe: “a science is special iff it
aims at generalizations such that measurements taken only from restricted areas of the universe,
and/or at restricted scales are potential sources of confirmation and/or falsification of those general-
izations” (ETMG: 195). On the other hand, fundamental physics is that science which studies real
patterns for which measurements are maximally redundant, that is, real patterns for which meas-
urements taken anywhere in the universe, irrespective of the scale of measurement, carry infor-
mation (ETMG: 251). That fundamental physics is possible—or equivalently, that there are maxi-
mally redundant real patterns—is tantamount to the hypothesis that the universe is unified rather

than dabbled (ETMG: 251).
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Let us next turn to Ladyman and Ross’s (or rather, Ross and John Collier’s, judging from the
content of Chapter 4 in which the discussion of real patterns takes place) definition of real patterns,
and see how they elaborate on Dennett’s theory. Ladyman and Ross’s main complaint against Den-
nett’s criterion for the reality of patterns is that it is not stringent enough—on their view, the facili-
tation of successful predictions specifies a necessary condition for the reality of a pattern, but not a
sufficient condition. They refer to an idea developed by Dennett in one of his early works on phi-
losophy of mind (Dennett 1971), concerning the indispensability of the intentional stance in making
predictions about certain systems. For example, it is possible for someone to assume the intentional
stance to predict the behavior of a thermostat—*It prefers the room to be 68 degrees and believes it
is now 64 degrees, so it decides to turn on the furnace”—but one must assume the intentional stance
towards a chess-playing computer, in order to not lose predictive power (ETMG: 206). In the case
of the thermostat, the intentional stance is possible but dispensable, whereas in the case of the
chess-playing computer, the intentional stance is indispensable: if one were to dispense with the
intentional mode of data compression, then they would find it far more difficult—perhaps even im-
possible—to predict the computer’s next move.

Now the indispensability of a mode of compression is equivalent to the impossibility of further
compression. For suppose that further compression of the given data is possible without sacrificing
predictive power. Then the initial mode of compression can be dispensed with, since there would be
a redundancy in it. Taking the contrapositive, if a mode of compression is indispensable, then the
data cannot be further compressed without sacrificing predictive power. Conversely, if further
compression is impossible without sacrificing predictive power, then evidently the given mode of
compression cannot be dispensed with. Therefore, the indispensability of a mode of compression is
equivalent to the impossibility of further compression of the data. This is clearly a more stringent

condition for the reality of a pattern than that it should lead to successful predictions.
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But the question is: indispensable for whom? Ladyman and Ross accuse Dennett of suggesting in
his real patterns paper that indispensability should be relativized to a given level of error tolerance
on the part of the observer—this, they argue, is too instrumentalist (ETMG: 206). It seems to entail
that there is no indispensability condition at all, since any mode of compression is presumably in-
dispensable at some level of error tolerance. According to Ladyman and Ross, the indispensability
of a mode of compression ought not to be relativized to the computational capacity of some arbi-
trarily distinguished computers in some arbitrarily limited observational circumstances, such as a
group of humans (ETMG: 208); otherwise we would fall into instrumentalism. Rather, the sufficient
condition for the reality of a pattern should be the indispensability of the associated mode of com-
pression—or equivalently, the impossibility of further compression—by any physically possible
computer (ETMG: 221). Whether a given computation is physically possible can be determined by
calculating the lower bounds of the energy required to effect that computation, for example by using
Landauer’s Principle (ETMG: 208). This, according to Ladyman and Ross, is the only way that we
can make sense of Dennett’s claim that there are real patterns that no person has yet discovered, or
will ever discover, encapsulated in his proviso “whether or not anyone can concoct it [a compres-
sion algorithm]” in his formulation of the criterion for the presence of a pattern (see Chapter 1.3
above).

On the basis of these considerations, Ladyman and Ross formulate their theory of ontology, using

their unique terminology, as follows:

To be is to be a real pattern; and a pattern x — y is real iff

(1) it is projectible; and

(i) it has a model that carries information about at least one pattern P in an encod-
ing that has logical depth less than the bit-map encoding of P, and where P is not
projectible by a physically possible device computing information about another

real pattern of lower logical depth than x — y. (ETMG: 233)
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Here, a pattern is characterized as a mapping “x — ” because Ladyman and Ross define patterns
recursively, in relation to a device’s predictive computation of that pattern; this captures the observ-
er dependence of patterns noted in the previous section. x is the observed pattern, while y is the
output of a predictive computation of x by a device running a simulation of x. y is itself a further
pattern, which can in turn be simulated by another device, whose output we shall denote as z. Sup-
posing patternhood to be preserved across simulations, if x — y is a pattern, then y — z is also a
pattern. The base case of the recursive definition is, according to Ladyman and Ross, constituted by
the situation in which we cannot say anything about what x is, but can only “locate” it (ETMG: 266).
Starting from this “pattern-in-itself,” patterns are constructed one by one, y observing x, z observing
y, and so on ad infinitum. This way of defining patterns is likely intended to capture the manner in
which patterns tend to replicate themselves, that is, to transmit their Form to an interpretive agent,
so that that agent will also be under the governance of that same Form—a process commonly re-
ferred to as the “flow” of information. '

To say that a pattern is projectible is Ladyman and Ross’s way of saying that it leads to success-
ful predictions—it is shorthand for projectible into the future, or generalizable into unobserved cas-
es. More specifically, projectibility is a better-than-chance estimatability of a pattern by a physically
possible computer running a non-trivial program (ETMG: 224). Logical depth is a quantitative

measure of the informational content of a pattern, introduced by Charles H. Bennett."> What condi-

"> Or as Ladyman and Ross put it, the “dynamic propagation of temporally asymmetric influ-
ences” (ETMG: 210). I will have more to say about information “flow” in Chapter 3.3.

" Bennett defines the logical depth of an object as “the time required by a standard universal
Turing machine to generate it [the object] from an input that is algorithmically random” (1988:
227).
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tion (ii) says, essentially, is that further compression of the pattern should be impossible by any
physically possible computer, without sacrificing projectibility.

Whether Ladyman & Ross’s reformulation of the theory of real patterns is an improvement over
Dennett’s theory is an issue that will not be addressed in this thesis. It will have little, if any, bearing
on our main topic. My intention in introducing the reformulation is to familiarize the reader with the
general orientation of Ladyman and Ross’s version of OSR, and to highlight its connections with
Peirce’s theory of categories, to which we shall turn in Chapter 3.

1.4 Problems with OSR

As mentioned in the Introduction, there are, I believe, two major difficulties faced by OSR. One
is that it is unable to give a satisfactory account of the difference between mathematical and physi-
cal structure, and the other is that it is unable to give a satisfactory account of the relation between
the world and our representations of the world. I shall first address the former.

1.4.1 Problem 1: The Physical/Mathematical Distinction
One of the most serious objections levelled against OSR—perhaps the most serious—is that it

214

conflates the mathematical and the physical, the “abstract” and the “concrete.”” Here is Bas C. van

Fraassen’s objection:'

[OSR] must imply: what has looked like the structure of something with unknown
qualitative features is actually all there is to nature. But with this, the contrast be-
tween structure and what is not structure has disappeared. Thus, from the point of

view of one who adopts this position, any difference between it and ‘ordinary’ sci-

" T enclose the terms abstract and concrete in scare quotes because I am not comfortable with
this terminology. The important distinction here is between physical structure and mathematical
structure; and physical/mathematical is not coextensive with concrete/abstract. An electric field is
a physical structure, but is it concrete? In the absence of a precise definition, I think it is best to
avoid the use of these terms altogether.

" A similar complaint is voiced by Cao (2003).

25



entific realism also disappears. It seems then that, once adopted, it should not be
called structuralism at all! For if there is no non-structure, there is no structure ei-
ther. (van Fraassen 2006: 292-93)

Essentially, the objection here is that existence cannot be explained in purely structural terms.
Something other than structure must be introduced in order to differentiate between structures that
we know exert a governing power over actual existents (that is, physical structures), and structures
such that we do not know if they have any such influence on actual existents, or if they have only a
possible being (that is, mathematical structures). In other words, if there is no non-structure, then
physical structure collapses into mathematical structure, and the latter by itself does not imply the
actual existence of anything, including physical structure. Van Fraassen further elaborates on this

point (although his use of the terms “abstract” and “concrete” is not very helpful):

There are many familiar examples in which we attribute properties to properties.
The statement ‘Orthogonality is symmetric’ and ‘Orthogonality is invariant under
Euclidean transformations’ are good examples. Such statements do not imply the
existence of anything but abstract entities: properties or relations like orthogonality
and properties of properties like symmetry or invariance. So if God had—so to
speak—decided not to create nature at all, nothing at all that belongs to the proper
domain of physics, those statements would still have been true. The statement ‘X is
multiply instantiated’, where X is some property or relation like orthogonality,
must be different from this. If God had decided not to create anything concrete,
then that statement would have been false. Therefore, taking the contrapositive, if
such a statement is true, then there exist concrete entities, therefore entities other

than properties and relations. (van Fraassen 2006: 294)

The crucial question, then, is what we mean by instantiation; what do we mean when we say, for
example, that “X is multiply instantiated”? Ladyman and Ross remark in passing that “there is an
analogy here with the theory of universals and the problem of exemplification” (ETMG: 158.fn.53,

emphasis mine), but actually it is the problem of universals and exemplification. It is unfortunate
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that, despite the profundity of many of their insights, Ladyman and Ross invest little effort in en-
gaging with traditional philosophical issues in their book, in particular with the problem of univer-
sals, which I believe is the heart of the matter here. This lack of interest most likely stems from their
disparaging attitude towards traditional philosophy.'®

Their brief remark about the theory of universals notwithstanding, Ladyman and Ross’s answer
to the question concerning the physical/mathematical distinction is, as we saw in the Introduction, is
that they do not have an answer: “What makes the structure physical and not mathematical? That is
a question that we refuse to answer” (ETMG: 158). Of course, they do have reasons for refusing to
answer the question, indeed two reasons. One of them has to do with what they call the Principle of
Naturalistic Closure (PNC), which they formulate as follows (I omit their stipulations regarding

terminology):

Any new metaphysical claim that is to be taken seriously at time ¢ should be moti-
vated by, and only by, the service it would perform, if true, in showing how two or
more specific scientific hypotheses, at least one of which is drawn from funda-
mental physics, jointly explain more than the sum of what is explained by the two

hypotheses taken separately ... (ETMG: 37)

This principle is intended to delimit the domain of what Ladyman and Ross consider to be valid
metaphysics. Anything that does not meet the criterion specified in this principle is to be denounced

as non-naturalistic and hence unscientific. The principle itself reflects Ladyman and Ross’s view of

'® As a typical example of Ladyman and Ross’s attitude towards traditional philosophy, consider
the following remarks: “We ask the reader to consider whether the main metaphysical idea we
propose, of existent structures that are not composed out of more basic entities, is any more ob-
scure or bizarre than the instantiation relation in the theory of universals. We think it better to
attempt to develop the metaphysics presented in this book than to continue to use off-the-shelf
metaphysical categories inherited from the ancient Greeks that are simply not appropriate for

contemporary science or mathematics” (ETMG: 155-56).
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metaphysics as an attempt to “unify hypotheses and theories that are taken seriously by contempo-
rary science” (ETMG: 1). The proviso that at least one of the hypotheses to be unified must come
from fundamental physics is intended to prevent metaphysics from becoming one of the special
sciences—a theory that attempts to unify hypotheses drawn from biology and chemistry, for exam-
ple, would presumably be part of one of those two fields.

It is by appealing to this principle that Ladyman and Ross refuse to answer the question con-
cerning the physical/mathematical distinction: “In our view, there is nothing more to be said about
this [the physical/mathematical distinction] that doesn’t amount to empty words and venture beyond
what the PNC allows” (ETMG: 158). Interestingly, they then go on to claim that “The
‘world-structure’ just is and exists independently of us and we represent it mathematico-physically
via our theories” (ETMG: 158)." Of course, it is precisely the notion of existence that is at stake
here, so simply asserting that “the ‘world structure’ exists” is not very illuminating. Moreover, what
is striking about this sentence is that there is a substantial amount of non-PNC-compatible meta-
physical assumptions packed into it. As we shall see shortly (in our discussion of the second diffi-
culty faced by OSR) and in Chapter 4, this statement is a typical expression of the doctrine of nom-
inalism, that universals have only a mind-dependent being. Immediately after Ladyman and Ross
claim to have banished speculative metaphysics from their system with their so-called PNC, we see

that it has crept in through the back door. I will have occasion to discuss issues regarding the meth-

' To be fair, it should be noted that this statement is due not to Ladyman and Ross but to French
and Ladyman, since it is taken verbatim from French and Ladyman (2003: 45). My contention
will be that Ladyman and Ross’s OSR is straddling two incompatible metaphysics, nominalism
and realism; but I suspect that the nominalist elements are due mainly to Ladyman (and the in-
fluence of his mentor French), while the more realist ideas are due mainly to Ross and perhaps
Collier.
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odology of metaphysics in Chapter 4; here I shall simply note that I take seriously Peirce’s follow-

ing dictum:

Find a scientific man, who proposes to get along without any metaphysics [which
is what Ladyman and Ross do by restricting metaphysics to what is allowed by the
PNC] ... and you have found one whose doctrines are thoroughly vitiated by the
crude and uncriticized metaphysics with which they are packed ... Every man of us
has a metaphysics, and has to have one; and it will influence his life greatly. Far
better, then, that that metaphysics should be criticized and not be allowed to run
loose. (CP 1.129, ¢.1905)

This should not be taken to mean, however, that we have no choice but to engage in a priori meta-
physics, relying on our intuitions as evidence of the truth or falsity of hypotheses. I fully endorse
Ladyman and Ross’s criticism of the use of intuition in philosophy (ETMG: 10-15). But from this it
does not follow that metaphysics should be relegated to the position of handmaiden of the sciences,
as mandated by the PNC.

The other reason that Ladyman and Ross refuse to answer the question concerning the physi-
cal/mathematical distinction is because they are attracted by the idea that there is no distinction be-
tween the physical and the mathematical. Although they do not explicitly endorse the view, they
offer various reasons for believing in “the identity of structures in mathematics and physics, and
abandoning the distinction between the abstract structures employed in models and the concrete
structures that are the objects of physics” (ETMG: 159). Now if the claim were that the difference
between the physical and mathematical is one of degree rather than kind, then that is surely a sound
claim. To suppose otherwise would make it impossible to explain the relationship between the
physical and mathematical, in much the same way that Descartes’s mind-body dualism made it im-
possible for him to explain the relationship between mind and body. But even if the difference were

merely one of degree, there would still be a difference. To deny that there is any difference between
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the physical and mathematical is tantamount to overlooking the fact that we live in an actual world
of actions and reactions. The reasons that Ladyman and Ross give for believing in the identity of
physics and mathematics all come from physics: they emphasize how contemporary physics is be-
coming more and more abstract, and how the traditional notion of matter is becoming more and
more ephemeral. Yet, whatever physics may disclose to us will not alter the fact that we live in an
actual world rather than a merely possible one.

The core of the issue, as I see it, is this: physics (or any other science) can only give us a general
description or explanation of its object of study. When a physicist makes a statement about elec-
trons, for example, he is not concerned with this or that particular electron but with electrons in
general. But a general description or explanation can in no way differentiate between the actual and
the merely possible—a dream may have all the general characters of the actual world and yet fail to
be the actual world. What is needed for a general description or explanation to relate to the actual
world is some kind of act of ostension, such as the pointing of a finger, by which one can force an-
other’s attention to be directed towards a particular object of sense. This is something of an alto-
gether different nature from a general description or explanation. The same criticism that Peirce
levels against Hegel can thus be leveled against OSR: “The capital error of Hegel which permeates
his whole system in every part of it is that he almost altogether ignores the Outward Clash ... this
direct consciousness of hitting and of getting hit enters into all cognition and serves to make it mean
something real” (WS5: 225, 1885). I will have more to say about the “direct consciousness of hitting
and of getting hit” later in Chapter 5.1.

Before moving on to consider the second difficulty faced by OSR, let us examine whether the
other major proponent of OSR, Steven French, offers a compelling solution to the problem of the
physical/mathematical distinction. As mentioned in the Introduction, he devotes an entire chapter to

the problem (which he calls the “collapse” problem) in his recent tome, The Structure of the World
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(French 2014). In that chapter (Chapter 8), he seems to offer two distinct proposals, or rather lines
of thought, as solutions to the collapse problem. One of these involves the introduction of a
non-structural element to differentiate between the “abstract” and the “concrete.” French is clear
that the introduction of such an element in no way infringes upon the central tenet of OSR, provided

that the non-structural element is not an individual:

It is no part of OSR or of other members of the structuralist tendency in general
that all terms, concepts, features, elements, or whatever have to be defined in or
reduced to structuralist terms. The core feature of OSR, we recall, concerns the
structuralist reduction of and, according to one form, elimination of objects and
such a feature and its associated claims is certainly compatible with further

non-structural features and their associated claims. (French 2014: 201)

What French specifically has in mind seems to be “trope theory” and “mereological bundle the-
ory” (French 2014: 197), both of which he discusses at length in Chapter 7.7 (French 2014: 183-89).
Here, it should be noted that French’s discussion of these theories is only part of his survey of met-
aphysical “tools” that the OSRist can utilize, and that he does not commit himself to either theory.
Nonetheless, it will be worthwhile to point out why these theories are inadequate as solutions to the
collapse problem, because by doing so we will be able to get a sense of what an adequate solution
should look like.

Let us examine trope theory first. A trope is “a particular instance of a property, such as Spring-
steen’s awesomeness” (French 2014: 184). The advantage of appealing to tropes is that it allows us
to reduce both particular objects and general properties to “bundles” of tropes, thus resulting in a
parsimonious ontology (French 2014: 184). The “bundling” is formulated in terms of a primitive
relation of “compresence” or “togetherness” (which, French points out, may have to be replaced or

supplemented by another notion so as to avoid clashing with physics; French 2014: 184-85). What
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French calls “network instance realism” is simply an expansion of trope theory from monadic pred-
icates (properties) to n-adic predicates (relations), resulting in an ontology of individuated relations
(French 2014: 186).

The problem with this approach is that it introduces the notion of instance as a primitive notion
(in its definition of a trope as a “particular instance” of a property) without explaining what instan-
tiation is, which was the heart of the issue to begin with. It then goes on to “explain” general prop-
erties as “bundles” of tropes; but since a trope was introduced as a “particular instance of a property,”
all we have done is go around in circles. In other words, this purported solution blatantly begs the
question. An adequate solution to the problem of the physical/mathematical distinction should pro-
vide us with general principles, whose validity is demonstrated by independent means, which would
make the notion of instantiation (and the associated notions of existence, general/particular, etc.)
intelligible by deriving it as a necessary consequence of the operation of those principles. This is the
kind of explanation that we expect—nay demand—of a theory as fundamental as OSR. Neither
trope theory nor network instance theory are adequate in this sense.

“Mereological Bundle Theory” (MBT) fares no better than this. This theory, like trope theory,
conceives of the world in terms of a one-category ontology of properties, where “objects” are un-
derstood as bundles of these (French 2014: 187). But instead of appealing to the notion of “com-
presence” to bundle the properties together, it invokes the notion of mereological “fusion.” That is,
it conceives of properties as “parts” of objects in the same sense as spatiotemporal parts, and at-
tempts to explain objects as “fusions” of these parts. Since according to MBT the properties to be
fused are not tropes but general properties, the OSRist who appeals to this theory must somehow
explain how a fusion of these properties can result in a particular object rather than a general ob-

ject-concept. French’s idea seems to be to appeal to spatiotemporal location, which is itself under-
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stood as one of the properties to be fused to create an object (French 2014: 187). Thus we can re-
duce particular objects to “fusions” of general properties, including spatiotemporal location.

The problem with appealing to spatiotemporal location to explain the notion of instantiation is
that, as pointed out by Ladyman and Ross (ETMG: 172), recent studies in quantum gravity give us
good reason to suspect that the macroscopic four-dimensional spacetime that we are familiar with is
dynamically emergent rather than fundamental—the limiting behavior of a more fundamental pro-
cess or structure such as spin networks (loop quantum gravity), stochastic causality relations (causal
set theory), and quantum entanglement (tensor network approaches). Even string theorists seem to
have accepted that background-independence (in the sense of being independent of a background
spacetime structure) is a desideratum for an adequate theory of quantum gravity (ETMG: 169).
Surely, a theory that aspires to be as fundamental as OSR does should not presuppose a God-given
backdrop of spacetime, given that some of the most promising research programs in contemporary
fundamental physics give us good reason to think that spacetime is not a fundamental aspect of real-
ity. An adequate solution to the problem of the physical/mathematical distinction ought to make
instantiation entail spatiotemporal determination, rather than simply equate the two.

The second line of thought that can be discerned in French’s chapter on the collapse prob-
lem—and perhaps the more significant of the two, since French seems to commit himself to it—is

the idea that the “structure of the world” itself is “concrete” rather than “abstract.”

Putting things in broad terms, the ‘quantum structure’, say, does not exist inde-
pendently of any exemplifying concrete system, it is the concrete system ... Indeed,
the central claim of OSR is that what appears to be a system of objects and rela-
tions should be reconceptualized as a relational structure; that is, it is the structure
that is (ultimately) ontically prior and also concrete. Hence, the conception of

structure as abstract is rejected also. (French 2014: 209)
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Mathematical structure can then be understood as the result of abstracting away certain features of
the concrete, physical structure of the world—it is “surplus” structure, in the sense that there is more
of it than there is physical structure (French 2014: 197-98, et passim).

While it is not altogether clear what French means by “abstract” and “concrete,” his use of ex-
pressions such as “exist independently of any exemplifying concrete system” to characterize ab-
stractness suggests that he is using the term “abstract” in the sense of general or multiply instantia-
ble, and the term “concrete” in the sense of actual or present here and now (a more detailed discus-
sion of these notions will be given in Chapter 4.1). If indeed this is what French has in mind, that is,
if French’s claim is that structures are not general, then my contention will be that this betrays a
serious confusion as to the mode of being of structures on French’s part. A structure must by its
very nature be general, because it is precisely its multiple instantiability that makes it a structure
rather than an individual; and that which is multiply instantiable is what philosophers have tradi-
tionally called general (or universal). To borrow an example that Peirce gives in “Prolegomena to
an Apology for Pragmaticism” (CP 4.530, 1906), consider the molecular structure of a certain sub-
stance. When a chemist conducts experiments on a sample of this substance in order to determine
its molecular structure, he is not interested in that particular sample. After the experiment is done,
he may as well throw it away. What the chemist is interested in is the molecular structure as such,
considered independently of its particular instantiations; and anything that can be considered inde-
pendently of its particular instantiations is, by definition, general or “abstract.” For the chemist, the
particular sample is nothing more than a sign of the general molecular structure: the chemist sees
the general structure through the sample, in much the same way that one grasps an idea through the
mediation of a written or spoken word. This is not to put forth any particular theory about the onto-
logical status of general structures, namely whether they are somehow “in” each instantiation or

have being independent of their instantiations, etc. My point is simply that the instantiation itself is
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not the general structure, and that the latter is the proper object of scientific investigation. Further-
more, it should be emphasized that the fact that a general structure is instantiated here and now (as
is the molecular structure in a particular sample) does not thereby make it non-general, since it is its
multiple instantiability that makes it a general rather than an individual.

Revealingly, right after the above quotation, French goes on to remark that taking structures to be
“non-specific, general, and ontological ... would be to accept a contradiction in terms” (French
2014: 209, emphasis in original).18 Now why would it be a “contradiction in terms” to affirm that
structures are both general and ontological (that is, real)? The only explanation seems to be that
French is a nominalist, assuming without argument that generals cannot be real. That is, he is as-
suming that whatever is real must also be actual, and since he wants physical structures to be real,
he has no choice but to insist that they are actual—and #his is a contradiction in terms, tantamount to
asserting the existence of something like a “particular general.” Substantially the same criticism
has been voiced by Stathis Psillos: “To put the point crudely, French seems to require a concep-
tion of structure which renders structures both concrete (qua particular spatiotemporal physical
systems) and abstract (qua shareable by distinct physical systems)” (Psillos 2012: 171); however
it should be noted that I do not concur with Psillos’s characterization of the actual or “concrete”
in terms of spatiotemporal determination. "

It is true that at one point, French grants the possibility that some form of “structure as abstract”

version of OSR is viable (French 2014: 209). However, he immediately qualifies this by remarking

" More accurately, he is paraphrasing Slowik (2012: 53), but he seems to accept the claim.

' In the latter half of this paper, Psillos goes into a discussion of the problem of universals, tak-
ing up the concept of structural universals and examining whether it could help the OSRist. His
answer—with which I substantially agree—is negative. My aim in the ensuring chapters is to
present as an alternative the Peircean view, which does not maintain that structures are a particu-
lar kind of universal (as in the theory of structural universals), but that all universals are at bot-

tom structural.
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that this kind of OSR “brings serious problems in its wake, most notably to do with the lack of
causal efficacy of this kind of structure” (French 2014: 209). But why would an “abstract” struc-
ture lack causal efficacy? It is by no means evident that this must be the case. Although French
goes into a long discussion of causation in the latter half of Chapter 8 of his book (French 2014:
212-28), he does not seem to offer any explanation of why this should be the case. Again, I think
the assumption here is that “abstract” structures cannot be causally efficacious because they are
not real—they are mere figments of the mind, or something to that effect. This nominalistic iden-
tification of reality with actuality is, I believe, the central flaw of French’s version of OSR. Alt-
hough Ladyman and Ross’s OSR is subtler than French’s, by virtue of its reliance on Dennett’s the-
ory of real patterns, we shall presently see that it is plagued by the same problem.
1.4.2 Problem 2: The Concept of Representation

Let us turn to the second of the difficulties faced by OSR, that it cannot give an adequate account
of the relationship between the world and our representations of the world. The question, it will be
recalled, is: what is it that OSR is asserting the reality of? Is it the mathematical or formal structures
embodied in our theories, or the extra-representational structure of the world itself, represented by
those theories? Ladyman and Ross seem to endorse the latter view, which is not surprising, given
their commitment to scientific realism, albeit of a structuralist kind. If they were to hold the former
view, that it is the mathematical or formal structures embodied in our theories that are real, appar-
ently there would have to be something outside of those theories, so to speak, that makes those the-
ories true rather than false; and as realists, Ladyman and Ross are committed to the idea that our
current best scientific theories are true (or approximately true) in some sense. But what can this
“outside” be, other than the structure of the world in itself? Thus Ladyman and Ross are led natu-
rally to the latter view, that it is the structure of the world in itself—or the “world-structure” as they

call it, as we saw earlier in a quotation (ETMG: 158)—that is real.
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Ladyman and Ross seem to endorse the notion of truth as some kind of correspondence between
our theories or representations on the hand and the world in itself on the other. Call this the corre-
spondence conception of truth. Here, I am not trying to articulate any precise account of this con-
ception. Indeed, my claim will be that this conception is problematic precisely because it is vague.
However, its being vague does not prevent it from being a real pattern that manifests itself in vari-
ous forms throughout ETMG. Most significantly, it is implicit in the fact that the authors feel they
have to respond to Laudan’s argument against realism from theory change (the so-called Pessimistic
Meta-Induction; ETMG: 83-93) and to van Fraassen’s constructive empiricism (ETMG: 95-111).
Laudan and van Fraassen’s arguments, as well as Ladyman and Ross’s responses, make sense only
if one presupposes the correspondence conception of truth, that there is such a thing as the “world in
itself” and that truth consists in our representations accurately “copying” or “mirroring” it; and in-
deed it is no exaggeration to say that the entire scientific realism debate in analytic philosophy of
science is predicated upon the assumption, often tacit, that one form or another of the correspond-
ence conception must be correct. The correspondence conception of truth can also be discerned in
Ladyman and Ross’s distinction between the “formal” and “material” modes discourse (ETMG:
118-22), and in their distinction between “representational” and “extra-representational” real pat-
terns (ETMG: 243); the latter will be discussed in more detail below.

Now, as I noted above, the problem with the correspondence conception of truth is that the cru-
cial notion of “correspondence” is left unarticulated. What does it mean to say that a representation
“corresponds” to the world in itself? What do we mean by the “world in itself” in the first place?
How can we verify whether a given representation corresponds to the “world in itself,” given that
we have no way of accessing the latter? An analogy from mathematics will serve to illustrate this
problem. Consider the set {0, 90, 180, 270} together with the binary operation of addition modulo

360. This represents rotation by 90 degrees on a plane. Next consider the set of complex numbers
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{1, i, -1, —i} together with the binary operation of multiplication. This too represents rotation by 90
degrees on a plane. Both of these structures satisfy the group axioms, and are isomorphic to each
other. Now two isomorphic groups are said to be representations of the same abstract group struc-
ture; in the above example the abstract group structure is known as the cyclic group of order 4. The
question is: are the isomorphic representations also isomorphic to the abstract group structure? Evi-
dently the answer is no: in order to say that a representation is isomorphic to the abstract group
structure, we must define a one-to-one mapping between the elements of both in such a way that the
group operations are preserved; but it is impossible to specify the elements of the abstract group
structure because it does not consist of distinct, identifiable elements at all (which is precisely why
we say that it is “abstract”). This is strictly parallel to the situation in the correspondence conception
of truth: namely, it is impossible to define a correspondence relation between our representations on
the one hand and the “world-structure” on the other because the latter cannot be an actually existing
thing; rather, if there is such a thing, it must be regarded as “abstract” or general, and whatever is
“abstract” or general cannot consist of distinct, identifiable elements (the reason for this will be-
come clear in Chapters 4 and 5). Once again, we see that that the root of the problem lies in the
confusion of real with actual—a confusion characteristic of nominalism.

Another problem with Ladyman and Ross’s appeal to the “world-structure” is that, as we saw in
Chapter 1.2, the very being of a pattern is dependent on an actual or potential observer. As Dennett
had pointed out (1991: 32), a pattern, by definition, must be a candidate for pattern recognition; and
this necessarily implies that there is someone or something that does the recognizing. What mean-
ing, then, can we attach to a notion like “world-structure,” if this is understood as the structure of
the world as it is in itself, independently of any observer? It is true that Ladyman and Ross are care-
ful to point out, in their discussion of what they call “first-order” and “second-order” real patterns,

that they are not making the metaphysical claim that there are two kinds of real patterns (ETMG:
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242). Rather, their first-order/second-order distinction is meant to capture contingent relationships
among real patterns: second-order real patterns are real patterns that “depend for their genesis and
maintenance on their utility to observers as devices for tracking other real patterns” (ETMG: 243).
When there is such a genetic dependence between two real patterns, R1 and R2, such that the exist-
ence of R2 depends on its utility to observers for tracking R1, R2 is said to be “second-order” with
respect to R1. Then, a real pattern is said to be “extra-representational” if it is not second-order with
respect to any other real pattern; otherwise it is “representational” (ETMG: 243).

Despite Ladyman and Ross’s careful proviso that they are not making a metaphysical distinction
between two kinds of real patterns, I find the notion of extra-representational real patterns problem-
atic. As we saw in the previous section, Ladyman and Ross define the reality of patterns in terms of
projectibility. To say that a pattern is projectible is to say that it can be reliably used by observers to
track other real patterns (namely, those that have not yet been observed). Now if there is such a
thing as an extra-representational real pattern, that is, a real pattern that can exist independently of
its utility to observers for tracking other real patterns, then how can its reality be established? Not in
terms of its projectibility. As mentioned above, I think that here Ladyman and Ross are sliding into
a correspondence conception of truth. Furthermore, by definition, an extra-representational pattern
would seem to be capable of existing independently of reference to any actual or potential observer.
How does this cohere with Dennett’s claim that a pattern must be a candidate for pattern recogni-
tion? Insofar as Ladyman and Ross incorporate the observer-dependence of patterns into their defi-
nition of real patterns (Chapter 1.3), there seems to be a serious tension within their system. If we
are to retain talk of “extra-representational” patterns or the “world-structure,” the notions must be

reformulated in such a way as to render them compatible with the observer-dependence of patterns;
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and moreover, we should dispense with the idea that any intelligibility can be attached to such a
notion as the structure of the world as it is in itself.?’

Without further ado, let us turn to Peirce to see how his ideas can shed light on these issues faced
by OSR. Reciprocally, we shall also see how OSR can serve as a frame of reference that will allow
us to see an aspect of Peirce’s philosophy which, I believe, has not been sufficiently emphasized in

the literature, namely its structuralist aspect.

* Here, it is unnecessary to go into French’s views with respect to the problem of representation.
As I mentioned above (fn. 17), the notion of “world-structure” is due not to Ladyman and Ross but
rather to Ladyman and French. In light of this, and given what has already been said regarding
French’s version of OSR, I believe it is clear that my criticism of Ladyman and Ross with respect to

the second problem applies equally, if not a fortiori, to French.

40



2. Pragmatism as a Structuralist Theory of Meaning

2.1 Two Formulations of Pragmatism

A good place to start our foray into Peirce’s system of thought is his pragmatism. I will first out-
line the basic idea behind Peirce’s pragmatic maxim by distinguishing between two distinct formu-
lations of the maxim, which I call the verificationist formulation and practicalist formulation, and
by discussing their relationship. Then, in the following section, I will show how pragmatism can be
understood as a structuralist theory of meaning.

Peirce’s pragmatic maxim appeared in public form for the first time in “How to Make Our Ideas
Clear” (1878), the second paper of the lllustrations of the Logic of Science series, published in the
Popular Science Monthly. It was formulated as a logical principle for clarifying ideas, for attaining
the “third grade of clearness” of apprehension, the first two being the traditional criteria of clearness
and distinctness as formulated by Descartes and developed by Leibniz (W3: 257—61). The famous
statement of the maxim runs as follows: “Consider what effects, which might conceivably have
practical bearings, we conceive the object of our conception to have. Then, our conception of these
effects is the whole of our conception of the object” (W3: 266). While it is evident that this is a rule
for clarifying our concepts in terms of some sort of “effects,” the difficulty of making sense of this
statement lies in understanding what Peirce means by “effects which might conceivably have prac-
tical bearings.” The natural interpretation, induced by the examples that Peirce gives in the paper as
applications of the pragmatic maxim, is this: the maxim is a rule which tells us to clarify our con-
cepts in terms of what we conceive would be the counteractive effects of actions conducted upon an
object to which the concept in question can be veritably applied as a predicate. In other words it

dictates that the meaning of a concept can be expressed in conditional propositions of the form:
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(i) If you were to do m to object x (to which the concept in question can be veritably applied as a

predicate), then you would have an experience of type n.

Call this the verificationist formulation of the pragmatic maxim.”' The examples that Peirce gives
in “How to Make Our Ideas Clear” in order to illustrate his maxim, namely those of the concept of
“hardness,” “heaviness,” “force,” and “reality,” fit neatly with this interpretation. In the case of
hardness, the pragmatic maxim dictates that the meaning of calling something (say a diamond)
“hard” can be expressed in conditional propositions such as: “if you were to apply pressure to the
diamond with a knife-edge, then it would not be scratched.” Likewise, the meaning of calling
something “heavy” can be expressed in conditional propositions such as “if you were to try to lift
the heavy object, then it would take considerable effort.” Peirce’s clarification of the concept of
“reality” is conducted along similar lines: he asks what the “peculiar sensible effects which things
partaking of it [the quality of reality] produce” (W3: 271).

There are passages, however, that suggest a different interpretation of the pragmatic maxim.
“How to Make Our Ideas Clear” can for the most part be read along verificationist lines, but there is

one passage which does not seem to fit this interpretation. This is where Peirce takes up the concept

*!' This corresponds to what Alston calls the experimentalist formulation, which he expresses by
the following scheme: “If you do m to x, then you will experience n” (1955: 67-68). My formula-
tion is a correction of Alston’s in two respects: firstly, instead of saying “experience n,” I say
“experience of fype n,” in order to indicate that the experience should be a general type rather than a
particular instance (the significance of this will become apparent in Chapters 4 and 5); and secondly,
I have replaced Alston’s “you will experience” with the subjunctive “you would have an experience.”
The difference between “will” and “would” is subtle but important. It concerns the reality of possi-
bilia, the recognition of which prompted Peirce to abandon his earlier Scotist brand of realism and
adopt a more “extreme” form of realism in the late 1890s. Significant though the distinction may be,
I will not go into it in this thesis; for a more extended discussion of this matter see Aames (2015,

online text).
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of “force,” and says “According to our rule, we must begin by asking what is the immediate use of
thinking about force” (W3: 268). Here he is talking not about how the subject of our predication
will behave under given conditions, but the practical effects of our having the conception of force.
This seems to imply that the meaning of the concept of “force” should be clarified not in terms of
conceivable sensible effects, but in terms of the bearings which the concept will have on our con-
duct. It should be noted, however, that Peirce’s actual application of the pragmatic maxim to the
concept of force is conducted along verificationist lines, this initial remark notwithstanding. I will
return to the concept of force in the following section.

There are passages from other writings, mainly from the later period of Peirce’s life, that rein-
force this reading. In the 1905 paper “The Issues of Pragmaticism,” Peirce gives a reformulation of

his pragmatic maxim as follows:

The entire intellectual purport of any symbol consists in the total of all general
modes of rational conduct which, conditionally upon all the possible different cir-
cumstances and desires, would ensue upon the acceptance of the symbol. (EP2:
346, 1905)

Here, explicit reference to “effects” is dropped, and the meaning of a symbol (of which the concept
is a species) is instead equated with “general modes of rational conduct.” Again, in the Harvard

Lectures of 1903 Peirce says:

Pragmatism is the principle that every theoretical judgment expressible in a sen-
tence in the indicative mood is a confused form of thought whose only meaning, if
it has any, lies in its tendency to enforce a corresponding practical maxim express-
ible as a conditional sentence having its apodosis in the imperative mood. (EP2:
134-135, 1903)
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The idea behind these formulations can be rendered in the following way. The meaning of a concept

can be clarified in terms of habits of conduct expressible in conditional propositions of the form:

(i1) If you want to have an experience of type r, then you ought to do s to object x (to which the

concept in question can be veritably applied as a predicate).

Call this the practicalist formulation of the pragmatic maxim.” Again, to take the concept of hard-
ness for example, a practicalist clarification would look something like this: the meaning of calling
something—take the diamond again—*hard” consists in habits of conduct expressible in condition-
al propositions such as “if you want to see the diamond resisting being scratched, then you ought to
apply pressure to it with a knife-edge.” The idea is that the meaning of a concept lies in the attitudes
that we take towards objects to which we can veritably apply the concept as a predicate.

Sentences rendered in formulation (i) can always be translated into those of formulation (ii), by
taking experience type n as the object of desire, and action m as the action one is obligated to on the
condition of having the desire, that is, by substituting m for s and n for ».>* But the converse does
not hold. In order to see why the converse does not hold, it is necessary to retrace Peirce’s deriva-
tion of the maxim in “How to Make Our Ideas Clear.” First he observes that the “soul and meaning

of thought ... can never be made to direct itself toward anything but the production of belief.

2 This formulation is taken in all essentials from Alston’s formulation of the same name: “if you
want r, then you ought to do s to x” (1955: 68). There are two differences between my formula-
tion and Alston’s: I have added that the experience r should be a general type, and I have made it
explicit that the meaning of the concept lies not in the conditional statement as such, but rather in
the habits of conduct expressible in such statements. The significance of these modifications will
become clearer in Chapters 4 and 5.

3 Again, this way of putting the matter is borrowed from Alston (1955: 68). Hookway (2012)
offers a similar account of Peirce’s various formulations of the pragmatic maxim, although he

gives three distinct formulations instead of two.
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Thought in action has for its only possible motive the attainment of thought at rest; and whatever
does not refer to belief is no part of the thought itself” (W3: 263). So the meaning of a thought can
be explicated by reference to the belief which it leads to. Next he notes, following his argument in
“The Fixation of Belief,” that a belief is simply another name for a habit, a tendency to act in certain
ways given the relevant circumstances. Thus we attain the practicalist formulation of the pragmatic
maxim, as we have explicated the meaning of a