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I suppose, like most philosophers, that Charles Sanders Peirce (1839-1914) often engenders much passion and
strongly held views. Among the prominent authors who have written about Peirce are scholars, engineers, arm-
chair philosophers, charlatans, physicists, confused thinkers, pendants, academics, linguists, mathematicians,
cosmologists, biosemioticians, atheists, religionists, scientists, and writers, among other disciplines and
viewpoints. Peirce maintained the discovery of truth is a
community exercise, yet that consensus about many aspects of his
writings eludes the Peircean community [1]. The strength of
Peirce’s theories, I believe, resides most in the generals that may be
derived from his world view. Despite the areas of disagreement, |
think that a general conclusion shared in the Peircean community
is that much can be learned about the nature of the world and
knowledge of it by studying Peirce.

In this article, I discuss the methods and approach — the
methodeutic in Thirdness according to Peirce — that I use to
interpret his writings. I want to continue to emphasize the general
in Peirce’s writings, the Thirdness, that fixes my own beliefs [2].
These beliefs, while sufficient as a basis for action and learning (or
habit), are not fixed in the sense of being inviolate. Quite the
contrary. [ am continuing to learn about Peirce, changing my views
and beliefs as evidence presents itself. This evidence comes from
either studying more of Peirce’s writings directly or learning from
others’ scholarship and insightful interpretation.

Belief is not truth, and what we take today to be truth is fallible. Continuity, change, growth and learning are
core concepts within Peirce’s conception of Thirdness. Peirce continued to question and test his own views,
leading to changing statements and interpretation in many areas across his five decades of writings. Peirce would
have never seen himself as infallible, and would disdain any of those who hold him as such. So we shall not [3].

The very scheme of Peirce’s beliefs, what he rightfully termed his architectonic, is grounded in his universal
categories of Firstness, Secondness, and Thirdness [4]. Each of these formative concepts is both necessary and
sufficient for building all aspects of an understanding of reality, which in Secondness also gives us a basis for
understanding the fictional as a contrast to that reality. All aspects of the knowable, experienced reality, what
Peirce called the phaneron, can be reduced to one or more of these universal categories, in full or degenerate
form [5].
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Having died more than a century ago, Peirce was part of an age just on the cusp of electricity, wireless
communications, the automobile, and the airplane. The discovery of relativity, atomic energy, quantum
mechanics, and computers still resided mostly into the future. So how can Peirce speak to us about these modern
things and knowledge? Well, at the most fundamental levels, Peirce is very much a big picture guy, seeking to
understand the essences of existence and reality. By trying to grok Peirce’s mindset and methods, I believe we
can address problems Peirce did not directly address himself. Because of his timeless insights, Peirce continues
to provide adaptive guidance for our changing, modern world.

Why Important to Interpret Peirce

I have maintained throughout this series that Peirce is the greatest thinker ever in the realm of knowledge
representation. Yet KR, as a term of art, was not a phrase used in Peirce’s time. True, Peirce wrote much on
relations and representation (via his semiotic theory of signs) and provided many insights on the nature of
information and knowledge, but he never used the specific phrase of “knowledge representation” [6]. Further,
while he categorized the realm of science at least 20 different times (see below), and wrote on Charles Babbage
and posited the use of electricity and logic gates for reasoning machines [7], he never attempted to categorize
knowledge such as what we have undertaken with the KBpedia Knowledge Ontology (KKO). While I think
Peirce had more than a glimmer of an idea that reasoning machines might someday be a reality, there was no
need within his time to attempt to provide the specific representational framework for doing so.

Thus, the importance of studying Peirce for me has been to tease out those principles, design bases and
mindsets that can apply Peircean thinking to the modern challenge of knowledge representation. This knowledge
representation is like Peirce’s categorization of science or signs, but is broader still in needing to capture the
nature of relations and attributes and how they become building blocks to predicates and assertions. In turn,
these constructs need to be subjected to logical tests in order to provide a defensible basis for what is knowledge
and truth given current information. Then, all of these representations need to be put forward in a manner
(symbolic representation) that is machine readable and computable.

In reading and studying Peirce for more than a decade it has become clear that he had insights and guidance
on every single aspect of this broader KR problem. The objective has been how to take these piece parts and
recombine them into a coherent whole that is consistent with Peirce’s architectonic. How can Peirce’s thinking
be decomposed into its most primitive assumptions in order to build up a new KR representation? As I argue in
this article, the key to unlocking this challenge has been through an understanding of the universal categories
and the mindset that resides behind them. In Peirce’s own term, the universal categories are the most
“indecomposable” elements of his world view.

Of course, since Peirce himself never addressed the specific challenge of knowledge representation for
computers, there is no guarantee that Peirce himself would endorse this current interpretation. Further, Peirce
was a stickler for terminology and evolved and changed in his thinking over his long intellectual career. An
appreciation of these factors is also important to do justice in posing a Peircean view of knowledge
representation.

The Terminology Tarpits

Though Peirce frequently railed against nominalism, arguing instead for a realistic view of the world, he also
was very attuned to names, labels and definitions. For example, he authored some 6,000 definitions of technical
terms over the years for the Century Dictionary [8]. He was in constant search for the “correct” way to label his
constructs. As one instance, at various times, Peirce called abductive reasoning hypothesis, abduction,
presumption, and retroduction. He also called the methodeutic speculative rhetoric, general rhetoric, formal
rhetoric, and objective logic. Such changing names were not uncommon with Peirce.
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Because Peirce held that the understanding of a language symbol is a process of shared consensus among its
community of users, he was generally loathe to use common terms for many of his constructs. Indeed, when one
of his terms, pragmatism, was adopted by William James who gave it a different spin and interpretation, Peirce
disavowed his earlier term and replaced it with the term pragmaticism. “So then, the writer [Peirce], finds his
bantling ‘pragmatism’ so promoted, feels that it is the time to kiss his child good-by and relinquish it to its higher
destiny; while to serve the precise purpose of expressing the original definition, he begs to announce the birth of
the word ‘pragmaticism’, which is ugly enough to be safe from kidnappers” [9, pp 165-166].

This penchant for “ugly” terms is not uncommon with Peirce. As examples, here are some other terminology
uses from Peirce’s writings:

agapism coenoscopy  interpretant  phaneroscopy semeiotic
anancasticism cyclosy legisign P ragmgstlc sinsign
definition
apeiry dicent medisense pragmaticism speculat'lve
thetoric
antethics entelechy  methodeutic precission stecheotic
architectonic fallibilism (.)bj ec.t 1ve qualisign synechism
idealism
axiagastics hylozoism percipuum  representamen  transuasion
ceno-pythagorean ;lgs Iz;);é?it:); periphraxy retroduction tychasticism
chorisy idioscopy phaneron rheme tychism

Examples of Obscure Peirce Terminology

Changing and “ugly” terminology is but the first of the difficulties in reading and understanding Peirce. His
own evolution as a thinker, plus the interpretations of those who study them, also complicate matters. I cover this
topic in the next section.

But a real point about interpretation, I think, is to try to get past his sometimes off-putting terminology.
Mostly what is hard to understand are terms you may be encountering for the first time. There are rewards if you
can see through the newness of this terminology to get to the meat underneath.

Eras and Changing Viewpoints

Peirce was often the first to acknowledge how he changed his views, with one set of quotes from early 1908
showing how his thinking about the nature of signs had changed over the prior two or three years [10]. Yet that
was but a small snapshot of the changes Peirce made to his sign theories over time, or of his acknowledgments
that his views on one matter or another had changed.

In his analysis of Peirce’s 70-plus definitions of the sign, Robert Marty distinguishes between the original
three correlates of the triadic relation as ‘global triadic’ and the later six-element definition as being ‘analytic
triadic’ [11, in reference to_5]. Besides this first elaboration, Peirce undertook a further extensive expansion of
his theory of signs after the turn of the 20th century. In a new book [12], Jappy provides an intelligent analysis of
this evolution of Peirce’s sign theories, focusing on his latter 28-sign scheme, what Jappy feels to be Peirce’s
most mature (but still incomplete). Thus, with respect to signs alone, we can trace an evolution or maturation of
Peirce’s sign theories that went from 3 — 6 — 10 — 28 — 66 elaborations. The latter 28 and 66 schemes
remained incompletely developed at the time of Peirce’s death.

Similarly, Peirce’s classification of the sciences also went through considerable changes. Beverly Kent
conducted a thorough analysis in 1987, much based on unpublished manuscripts at the time, that documents at
least 20 different classifications of the sciences from Peirce over the period of 1866 to 1903 (the last
“perennial’’), with minor ones in between [13]. In addition to signs and the classification of the sciences,
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examples abound of evolving terminology or thinking by Peirce for other topics for which he is commonly
known, such as logic (deductive v inductive v abductive), pragmatism, continuity, infinitesimals, and
mathematics.

Of course, it is not surprising that an active writing career, often encompassing many drafts, conducted over a
half of a century, would see changes and evolution in thinking. Many scholars have looked to specific papers or
events in order to understand this evolution in thinking. Max Fisch divided Peirce’s philosophy development into
three periods: 1) the Cambridge period (1851-1870); 2) the cosmopolitan period (1870-1887); and 3) the Arisbe
period (1887-1914)[14]. Murphey split Peirce’s development into four phases: 1) the Kantian phase (1857-
1866); 2) three syllogistic figures (1867-1870); 3) the logic of relations (1879-1884); and 4) quantification and
set theory (1884-1914) [15]. Brent has a different split more akin to Peirce’s external and economic fortunes
[16]. Parker tends to split his analysis of Peirce into early and mature phases [17]. It is a common theme within
major scholars of Peirce to note these various changes and evolutions.

Some of this analysis asserts breakpoints and real transitions in Peirce’s thinking. Others tend to see a more
gradual evolution or maturation of thinking. Some of the arguments are clearly aimed at bolstering whatever
particular thesis the author is putting forward. Such is the nature of scholarship, and to be expected.

For me, I take a pragmatic view of these changes. First, some of Peirce’s earliest writings, particular his 1867
“On a New List of Categories’ [18], but also mid-career ones, are amazingly insightful and thought-provoking.
There is tremendous value in these earlier writings, often infused with genius. Peirce, after all, was in the prime
of his powers. Sure, I can see where some points have evolved or prior assertions have changed, but Peirce is
also good at flagging those areas he sees as having been important and earlier in error. I therefore tend to rely
most on his later writings, when a hard life lived, maturity and experience added wisdom and perspective to his
thoughts. I tend to see his later changes more as nuanced or mature, rather than fundamental breaks with prior
writings. I see tremendous continuity and consistency of world view in Peirce over time.

Sure, at the level of how specific items or ideas change over time it is important to be cognizant of when a
Peirce quote or writing occurred. The jumbled nature of the original Collected Papers means they need to be
used with caution, since they have no chronology. Most contemporary Peirce scholars now tend to date by year
the passages they quote in order to overcome this problem. I think this is good practice, and for which I am
increasingly trying to adhere. Also, I tend to not like his later terminology, since I think it errs on the side of
obscurity in order to be precise, which limits its understandability to a broader community. Peirce should have
realized that understandability holds sway over individualized perspective. He was silly to argue with James
about the term pragmatism, as James was doing so much to promote awareness of Peirce’s ideas.

The Lens of the Universal Categories

Chronologies, terminologies, or evolutions aside, still the question remains: How can one apply Peirce and his
ideas to today’s challenges? What is the essence of trying to approach and solve problems by Peircean means? Is
there a mindset by which we can think through contemporary problems in domains unheard of in Peirce’s time?
Are there indeed timeless truths?

I think there are.

To me, slicing through all of the complexity and the noise, are Peirce’s universal categories of Firstness,
Secondness and Thirdness. I find it amazing and consistent how much Peirce himself relies on the universal
categories in his own thinking and analysis. There must be something at the heart of these universal categories
that make them such a powerful lodestone.

The first hurdle, I think, in attempting to understand the universal categories is the absolute abstractness of the
terms Firstness, Secondness and Thirdness. In this case, I believe Peirce’s terminology fussiness to be exactly
what is proper. Since, ultimately, all reality, all potential, and all emergence derives from these elements, nothing
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other than one, two and three will do. Everything that is, may be, or could surprise us arises from these elements.
This is the absolute ground. Nothing further can be decomposed from these elements, yet everything that is and
is conceivable is built from these categories. I don’t mean to be or sound religious; just logical.

So, if we have such fundamental building blocks at hand, how can we begin to understand their nature, use
and implications? How can we incorporate the universal categories into our own methodeutic? How can our
thinking, the ultimate Thirdness, leverage these elements?

As might be expected, Peirce tried to get at this very question through the idea of continuity, the force at the
heart of Thirdness. The universal categories are not static, but dynamic. The occasional “surprising fact” alters
what we think we know about reality, which causes us to re-inspect and re-categorize our world. The dynamic
universal categories, faced with the unexpected chance arising in Firstness, ripple through our awareness
(reality) to cause a new understanding of the state of existence (Secondness). The universal categories give us
the primitive elements by which we can again categorize and generalize our new world, a factor of Thirdness.
And so the cycle continues. Truth, understood to be a limit function, gets constantly exposed as all of us test and
affirm these new realities.

Peirce, the logical categorizer, concerned with methods, and interested in pragmatic approaches and solutions,
understood that how we categorize our constantly emerging worlds was fundamental. His pragmatic maxim
helps us decide among many possible alternatives. Perhaps we can follow his natural classification guidelines, an
item of keen interest to him, and one which I have previously discussed [19], as a way to better appreciate what
these universal categories of Firstness, Secondness and Thirdness are and mean, as we work to categorize our
emerging world anew.

One way to do that is to follow Peirce’s directive for determining a natural class by “an enumeration of tests
by which the class may be recognized in any one of its members” [20]. So, as to better understand the ideas of
Firstness, Secondness and Thirdness, I have assembled as many examples as I could find from Peirce’s writings
of these members of the universal categories. The following table lists these 70 or so examples of Firstness,
Secondness and Thirdness, the contexts in which they arose, and a citation where to find the supporting material
in Peirce’s writings:

Firstness Secondness Thirdness
Moods or Tones first second third [21]
Cmf;eef ;Zozs]f;{iﬂr“’ independent relative mediating [22]
The Categories monads particulars generals [23]
Time “present” “past” “future” [24]
Cognition / Space point line triangle / sphere [25]
Movement position velocity acceleration [26]
Modes of Being possibility existence law [27]
Seconds internal external Thirdness [28]
Thirds mixtures comparisons intelligibles [29]
Modality possibility actuality necessity [30]
Phenomena 1 sensations reactions generals [31]
Phenomena 2 qualities of phenomena actual facts laws (and thoughts) [32]
Active Elements chance law habit-taking [33]
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Sign-Interpretant 1

emotional interpretant

energetic interpretant

logical interpretant

rhemes

~

Firstness Secondness Thirdness
Existence chaos regularity continuity [34]
Continuity feeling effort habit [35]
Mathematics quality facts laws [36]
Cen(g:;}e) Z’ol:é.’::ean originality obsistence transuasion [37]
Form tone token type [38]
Being quality relation representation [39]
Protoplasm sensibility motion growth [40]
Natural Selection individual variation heritability e“mi“a;‘l’;rg’cftg‘;‘sfavored [41]
Modes of Evolution absolute chance mechanical necessity law of love [42]
DEO\L;Z;Z‘?Z:f tychasticism anancasticism agapasticism [43]
Consciousness 1 feeling sense of action/reaction sense of learning [44]
Consciousness 2 feeling altersense medisense [45]
Consciousness 3 immediate feeling polar sense synthetical consciousnes | [46]
Thought 1 abstraction suggestion association [47]
Thought 2 possibility information cognition [48]
Thought 3 thought-sign connected interpreted [49]
Syntl.cetical association by contiguity association by resemblance intelligibility [50]
Consciousness
Mind feelings reaction-sensations conceptions [51]
Logical Mind ideas ideas from prior ideas ideas from prior processes | [52]
Experiences simples recurrences comprehensions [53]
Information intensions extensions comprehensions [54]
ReI;’:st:iteZz%ieon attributes individuals types [55]
C’;ﬁ:‘;:éz;zsor internal external conceptual [56]
Relations attributes external relations representations [57]
Representation sign object interpretant [58]
Sign-Object icon index symbol [59]
Nature of Signs qualisign sinsign legisign [60]
Kinds of Characters singular characters dual characters plural characters [61]
Symbols words (or terms) propositions arguments [62]
[63]
[64]

Sign-Interpretant 2

dicisigns

arguments
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idiosyncratic, suchness, one,
new, spontaneous, vivid, sui
generis

shock, sense of change, here and
now, compulsion, state,
occurrence, negation

structure, regularities,
conduct, representation,
middle, learning, conditional

Firstness Secondness Thirdness
Signs 1 possibles things collections 65
Signs 2 abstractives concretetives collectives 66
Propositions hypothetical categorical relative 67
Logical Terms monads dyads triads 68
Assertions possible modality actual modality necessary modality 69
Reasoning what is possible what is actual what is necessary 70
Logical Thinking clearness of conceptions clearness of distinctions clealjness' ofpractlcal 71
implications

Logic Methods abductions deductions inductions 72
Logic speculative grammar logic and classified arguments | methods of truth-seeking | [73
Sciences of Discovery mathematics philosophy special sciences 74
Philosophy phenomenology normative science metaphysics 75
Normative Science logic ethics aesthetics 76

Concepts of . .
Metaphysics spontaneity dependence mediation 77

complete in itself, freedom, . . idea of composition,
. otherness, comparison, action, o .
free, measureless variety, |,. . . . continuity, moderation,
. .. dichotomies, mutual action, will, .
freshness, multiplicity, volition. involuntary attention comparative, reason,

Others manifold of sense, peculiar, § Yy ’ sympathy, intelligence, 78

C.S. Peirce’s Universal Categories in Relation to Various Topics

Though atheists and religionists alike argue Peirce’s belief or not in God, I also find this statement by him to
be another powerful expression of the universal categories: “The starting-point of the universe, God the Creator,
is the Absolute First; the terminus of the universe, God completely revealed, is the Absolute Second; every state
of the universe at a measurable point of time is the third.” (CP 1.362)

It took me a while to realize that Firstness, Secondness, and Thirdness are not a linear sequence, nor one in
time. In fact, Peirce likens Firstness to the present, Secondness to the past, and Thirdness to the future [24]. All
possibilities, Firstness, reside in the absolute present, “for nothing is more occult” (CP 2.85), the instance at

which they act or are acted upon or perceive such changes causes them to come into existence, or Secondness, in
relation or contrast with other instances and events, because what is real is past. The continuity of these instances
through space and time, the future, enables new contexts and generalities arising from what we can learn from
Secondness and Firstness. Chance events in Firstness may spring “surprises” in Secondness that trigger new
cognition or mediation in Thirdness, which potentially predicates a new basis for categorization, certainly in the
sense of knowledge representation, my chosen frame of reference.

My thesis is that studying these assignments in relation to the various contexts is one way to internalize the
mindset of the universal categories. At the most fundamental level we can see Firstness as the raw, unexpressed
possibilities of the current problem set, the building blocks for the new category, if you will. Chance is the root
aspect of Firstness, which means any of these possibilities may express themselves in surprising ways, perhaps
causing the need for new categorization. The actual things or events of the new category, as made manifest by
their interaction or contact with what also exists in the domain at hand, provide the actual instances of
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Secondness. And, the generalities or continuities among these instances, classed as best we can in a natural
manner, provide the Thirdness of this domain. The best way to glean meaning from this table is through deep
study and contemplation.

In the context of knowledge representation, we begin with these foundational aspects of the universal
categories and then keep analyzing and categorizing following this mindset. I think it is evident in the table
above, sometimes to multiple levels depending on context (which requires studying some of the supporting
material to the table), that Peirce applied this same method. Where questions arise about which universal
category to assign something, we look to Peirce and later scholars to see if prior determinations have been
postulated and argued. If so, we test those assumptions and adopt or not those assignments, based on our own
logical assessments. We continue this process as we get deeper and more specific in our categorizations. No
matter what the assignment, each should be subject to questioning and testing by the community of users,
perhaps altering those assignments as better information or better logic is applied to the assignments. This is the
process that has been followed in developing the KBpedia Knowledge Ontology (KKO), the knowledge graph of
some 200 concepts that provides the upper-level scaffolding for our knowledge representation efforts.

As of the date of this writing, there is NO other knowledge representation framework besides KKO that
explicitly embraces Peirce’s universal categories of Firstness, Secondness and Thirdness. While many, many
insights from Peirce’s writings contribute to how we approach representing knowledge in our systems, the
adoption of the mindset of universal categories is by far the most important element in how we go about
constructing our representations.

A Synthetic Mindset Through Peirce’s Architectonic

Unfamiliar terminology and a triadic foundation to his philosophy make Charles Peirce a difficult guide to
initially follow. Further, there are many dimensions, each richly layered, to his guidance. For those who have
stayed the course, Peirce has become an invaluable guide.

The overarching framework of Peirce’s philosophy — his architectonic — is grounded in his universal
categories of Firstness, Secondness and Thirdness. As a scientist and logician, Peirce applied this mindset in
pragmatic and testable ways. These methods, indeed the scientific method itself, further guide how and where to
apply this mindset in ways that are economical and promise the most knowledge among all of the possible paths
of inquiry. Peirce’s fierce realism, the belief there is reality beyond our own minds, and his insistence that this
reality is subject to inquiry and the fixation of belief leading ever closer to truth, is distinctly different than the
mind-body duality put forward by Descartes.

Richard Bernstein in a recent book [79], calls this viewpoint a sea change:

“Pragmatism begins with a radical critique of Cartesianism. In one fell swoop, Peirce seeks to demolish
the inter-related motifs that constitute Cartesianism [mind-body duality; primacy of personal experience;
doubt as a starting condition; there are incontrovertible truths to be discovered] . ... We can view the
development of pragmatism from Peirce until its recent resurgence as developing and refining this
fundamental change of philosophical orientation — this sea change. A unifying theme in all the classical
pragmatists as well as their successors is the development of a philosophical orientation that replaced
Cartesianism (in all its varieties).” (pp 18-19)

Our real world is constantly changing, constantly unfolding. Our real world is viewed by all of us differently,
based on background, predilection, perspective and context. What we think we know about the world today is
subject to inquiry and new insights. New factors are constantly arising to shift what we think we know about
ourselves and our place in the world.

Knowledge representation by computers that does not explicitly account for perspective, meaning, and
interpretation is doomed to be wooden and unable to handle context. Such is the state of art today. We do not all
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need to agree on the specifics or any single interpretation of what our domains of inquiry may be. But we do
need a framework that can respect and model those differences.

To sum up, how I interpret Peirce embraces three perspectives. First, given the breadth of Peirce’s insights, |
try to read as much by him and about his writings by others as I can. This exposure helps set a rich milieu for my
own insights, but also in interpretation and critical judgment. Second, despite my awe of Peirce’s genius, [ do not
treat his writings as gospel. Were he alive today, I have no doubt that the massive increase in knowledge and
information since his day would cause him to alter his own viewpoints — perhaps substantially so in some areas.
There is no similar reason why any of us should shy from questioning any of Peirce’s assertions. Yet, given
Peirce’s immense powers of logic, one better be well prepared with evidence and sound reasoning before
undertaking such a challenge.

And, third, and most fundamentally, I try to view how to represent knowledge through the lens of Peirce’s
universal categories. The tasks of defining and organizing knowledge demand that we bring meaning, context
and perspective to the task. Peirce stood on the shoulders of the giants before him. We can now stand on Peirce’s
shoulders to mount the next rung on the ladder of knowledge. I believe Peirce’s universal categories and what
they imply offer the next adaptive climb upward for knowledge representation. As Bernstein states, “Peirce
opened up a new way of thinking that is still being pursued today in novel and exciting ways by all those who
have taken the pragmatic turn. This is the sea change he helped initiate.” (p 52)
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