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Abstract: Based on the two distinct Aristotelian funda-
mental predications, namely the essential predication be-
ing said of a subject and the accidental predication is in/
existing in a subject, I attempt to shed light on the several
types of predication relations met in the Aristotelian Or-
ganon and to construct an overall conceptual map includ-
ing the various relations mentioned in the Aristotelian
text. This scheme includes [1] the implicit category tree
of classified concepts in terms of genera and species,
where a subject-member of a lower class conveys the fea-
ture-member of an upper class, as the lower class is a sub-
set of the upper class, [2] ideas predicated of ideas, where
the predicate-idea is contained as a feature in the subject-
idea. The ideal software environment for the representa-
tion of hierarchical trees and custom-defined relationships
is the Protégé OWL (Ontology Web Language) equipped
with powerful visual tools for the display and extraction
of the entire or partial diagrams.
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1. Introduction

The goal of this research is to locate and extract from the
Aristotelian Organon (Categories, Analytics Prior, Top-
ics) all the occurrences of predication/ participation rela-
tions of the type ‘A is B’, expressed in multiple ways.

The Aristotelian relations to be studied are of the fol-
lowing forms: a species/ genus B is said of something A,
a feature B is in [otiv év mivi] something A, something B
exists in [omapyer Tvi] something A, something B follows
to [axolovfel vi] something A.

The meaning of the simple predicate proposition ‘A is
B’ is neither trivial nor univocal. There are various types
of relations, hidden under the copula ‘is’. This article
aims at locating and extracting Aristotelian predication
relations of various types, organizing them in categories
and importing them in a software ontology in the form of
a complete conceptual map. The various types of predica-
tions are analysed theoretically in Chapter 2, leading to 5
distinct categories. In Chapter 3, Analytics Prior (and
Topics in one case) are selected, because they include a
lot of predications, the most of them as examples of the
two given propositions of a false syllogism. Their truth is
certain, since the various syllogistic modes are examined
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for validity, under the presupposition that the given prop-
ositions are true. All the mentioned predications (61 rela-
tions) are recorded and categorized in one of the 5 prede-
fined categories. Chapter 4 includes a brief description of
the structure of a software ontology. In Chapter 5 all the
previously categorized extracted relations are imported in
the software ontology in order to construct a conceptual
map covering the main schemes of Aristotelian Logic,
followed by visual instances of the content. This map will
be very useful for researchers of ancient philosophy, since
they will have at their disposal a complete organization of
the universals mentioned in the Aristotelian texts along
with all their mutual relations of multiple types, followed
by the corresponding passages. The theoretical analysis in
Chapter 2 presents the criteria for the inclusion of each
predication relation in one of the 5 predefined types. The
import of the extracted relations in the software ontology
environment offers additional benefits for the researchers:
[1] they can make use of the tools of the software ontolo-
gy to search for any Aristotelian universal and its rela-
tions, the type and passage of each of the retrieved rela-
tions as well as all the universals connected to the univer-
sal under examination, [2] they can do advanced searches
based on either the predication type or a certain universal
[3] they can use the visual tools embedded in the ontology
in order to make a graph for any Aristotelian universal
after the selection of all or some of the predefined catego-
ries of relations.

Various attempts in the interdisciplinary area of digital
humanities have emerged, especially in the field of the
extraction of typical logic relations from philosophical
texts. The benefits from the transformation of the natural
language philosophical propositions to typical expressions
include categorization, their manipulation in deduction
rules schemata, mechanical evaluation of argumentation
and more effective search and retrieval mechanisms.

George Boole has presented in his Laws of Thought an
equivalent mathematical representation of the type of
predication embedded in the various schemes of the Aris-
totelian syllogism (Dendrinos: 2011). Similar research
work has also been done in identifying the distinct nature
of the various predications met in Sophist (Dendrinos:
2011). Also in Philosophical Views about Digital Infor-
mation and Relational Schemata a review of ancient clas-
sification schemata in respect to modern relationship
types is exhibited (Dendrinos: 2006). It is claimed in this
article that the relations mentioned in Platonic Sophist

Philosophical Readings XIV.2 (2022), pp. 64-72.
DOI: 10.5281/zenodo.7030239



CONCEPT PREDICATIONS AND HIERARCHIES IN ARISTOTELIAN ORGANON

imply the earliest distinction between the two ways of
predication: BT/NT (broader term/ narrower term) and
equivalence. The process of the extraction of typical pred-
icate relations from a philosophical text and the construc-
tion of an analytical concept map has been presented in
detail in the case of Platonic Parmenides, concerning the
various types of relations of the Idea of one. The Ideas
and their relations have been organized, in this article, in
the frame of a software ontology (Dendrinos: 2015). Ad-
ditionally a similar work concerning the various kinds of
Platonic predication relations has been published (Den-
drinos: 2022).

2. Various formulations of predication in Aristotle

Aristotle was the first who attempted to give an accurate
presentation of the two distinct functionalities of the same
formally type of predication. He actually wrote down in
the beginning of his work Categories (Chapter 2. 1a20.ff)
the two different forms of predication, the essential predi-
cation (is said of) and the accidental predication (is in), as
follows:

“Of things there are: (a) some are said of a subject [xkaf’
vmokelEvon Tivog Aéyerau] but are not in any subject. For exam-
ple, man is said of a subject, the individual man, but is not in
any subject. (b) Some are in a subject [év vmoxeéve éoti] but
are not said of any subject. (By ‘in a subject’ I mean what is in
something, not as a part, and cannot exist separately from what
it is in.) For example, the individual knowledge-of-grammar is
in a subject, the soul, but is not said of any subject; and the indi-
vidual white is in a subject, the body (for all colour is in a body),
but is not said of any subject. (c) Some are both said of a subject
and in a subject. For example, knowledge is in a subject, the
soul, and is also said of a subject, knowledge-of-grammar. (d)
Some are neither in a subject nor said of a subject, for example,
the individual man or the individual horse —for nothing of this
sort is either in a subject or said of a subject. Things that are in-
dividual and numerically one are, without exception, not said of
any subject, but there is nothing to prevent some of them from
being in a subject— the individual knowledge-of-grammar is

]

one of the things in a subject™".

Of the above four cases, (a) and (c) are predications,
where the predicate is a genus/ species or a property re-
spectively. Cases (b) and (d) are not predications, since
the position of the predicate is occupied by a particular
property and an individual substance respectively.

Essential predication (case a) concerns the relation of
a substance to a species/ genus (secondary substance). In
the terminology of current conceptual schemes it is the
relation between an individual and the class in which it
belongs or between an element and a set of elements shar-
ing a common characteristic. In mathematical terms it is
the relation x € A (element x belongs to set A). Let call
this type of predication Aristotelian.type.l.element-
inclusion. The name used to denote this predication in the
frame of this paper, based on the textual expressions, is:
[predicate] is-said-of™ [subject] (* Aéyetan).

Case (c) accidental predications are called by Cohen
cross-categorial predications?, since the property being
present in the subject does not belong to the familiar cate-
gory tree of the subject but to a different category tree. An

indicative example is his explanation of the predication
‘this horse is white’: white is said of an individual bit of
white color, and also white is in the certain horse. In this
way a particular bit of color is classified to the color-
universal white and also the color is in (inheres in) a cer-
tain subject (this horse). Another example of this type of
accidental predications is ‘Socrates is wise’, which can be
analyzed as follows: wisdom (as a property) is in Socrates
and in parallel wisdom is said of a specific subject, such
as knowledge-of-grammar.

Accidental predication (case c¢) concerns the relation
of a substance to a quality (property). This is not a neces-
sary connection between the substance (subject) and the
quality (predicate). ‘A certain horse is white’ is equivalent
to ‘a certain horse has the property of white’. Let call this
type of predication Aristotelian.type.2.is-present-in. The
name used to denote this predication is: [predicate] is-in*
[subject] (* év Tvi éotiv).

An important subcase of the general propositional
scheme ‘A is B’ is the case, where both subject and predi-
cate are occupied by secondary substances, where one is
subspecies of the other, such as human is animal. We can
consider them as classes, where a class A is a subset of a
class B, or class B is a superset of A. In mathematical
terms this is the relation A — B or B > A. This relation is
described in Categories, under the term of division of a
genus into a number of species. Let call this type of pred-
ication Aristotelian.type.3.genus-division. The name used
to denote this predication is: [predicate] divided-into [sub-
ject].

Taking also into account the terminology used by Ar-
istotle in Prior Analytics concerning the various schemes
of syllogism, we ought to add some additional elements to
the Aristotelian theory of predication. In the predicative
propositions ‘A is B’, given by various expressions, the
place of A or B (subject or predicate) can be occupied by
either secondary substances or properties indifferently.
Also, the subjects are used in a whole [ravti, kaBolov] or
in some [tvi, kota uépog| as terms of which other terms
(the predicates) are said of.

The remaining cases such as ‘some white are human’
or ‘some human are white’, are predications where sec-
ondary substances and properties are interconnected in
any direction. Let call this type of predication Aristoteli-
an.type.4.predicated-of. The names used to denote this
predication are: [predicate] is-predicated-of (xotn-
yopeitar) or is-said-of (Aéyetan) or is-in (v Twi €0TiV) or
exists-in (bmapyel Twi) or follows-to (AKOAOVLOET TIvi)
[subject]. Let select one of these terms as the one to be
used in our conceptual scheme: [predicate] exists-in [sub-
ject]. This general type of predication is performed in one
of 4 distinct types: in a whole, in some, not in some and in
none, denoted as: [predicate] exists-in-all [subject], [pred-
icate] exists-in-some [subject], [predicate] does-not-exist-
in-some [subject], [predicate] exists-in-no [subject] re-
spectively.

Aristotle uses a great number of certain true predica-
tions as given premises in order to clarify various cases of
false syllogistic modes. These predications will be pre-
sented in detail in the next chapter.

Lastly, Aristotle mentions in Topicorum a Platonic
like relation, where an idea (human-himself) in the posi-
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tion of the subject is characterized by a property (motion-
less) in the position of the predicate. Let call this type of
predication Aristotelian.type.5.exists-in-idea. The term
used to denote this predication is: [predicate] exists-in*
[subject] (* vmapyer tvi), where the subject is an idea.
This example will be also presented in the next chapter.

3. Constructing the Aristotelian conceptual scheme

To denote the main distinction between things that are
predicated of subjects and things which cannot be predi-
cates of anything in my conceptual scheme I use two wide
classes: universal [kaBolov] and particular [Kka8’
&aotov]®, based on the following passage of On Interpre-
tation:

“There are on the one hand the universals of things and on the
other hand the particulars. Universals are the things of such na-
ture that are predicated of many subjects, while the particulars
those that are not. Thus human is a case of universal and Kallias
a case of particular”® (Aristotle, On Interpretation, Part 7,
17a381-2).

Three subclasses of the main class universal are set: ge-
nus.species, concept and idea. Genus.species class is used
in the case of the relations: is-said-of and divided-into.
Concept class is used for the qualities taking part in the
relation: is-in (present in a substance) or exists-in (exist-
ing in an idea). Idea class is used for the ideas where a
quality exists-in. Lastly, the main class Universal class is
used in the case of the relations: exists-in-all, exists-in-no,
exists-in-some, does-not-exist-in-some.

Aristotelian.type. 1.element-inclusion.

human is said of an individual human <
[Pred.1| [human] is-said-of [Socrates]

Aristotelian.type.2.is-present-in

knowledge is in a subject: the soul of Socrates <

|Pred.2| [knowledge] is-in [Socrates]

knowledge is also said of a subject: knowledge-of-grammar <
|Pred.3| [knowledge] is-said-of [knowledge-of-grammar]

Aristotelian.type. 3.genus-division

Aristotle in Categories presents the division of genera in-
to a number of species, giving as example the division of
the genus ‘animal’ into the subspecies: winged, terrestrial,
water animals, as follows:

“I mean those species which are distinguished each from each
by one and the same method of division. Thus the 'winged' spe-
cies is simultaneous with the 'terrestrial' and the 'water' species”™®
(Categories, Part13, 15a2-4).

These predications in typical formulation are:
|Pred.4| [animal] divided-into [winged]

|Pred.5| [animal] divided-into [terrestrial]
|[Pred.6| [animal] divided-into [water]

Aristotelian.type.4.predicated-of
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The various predications are mentioned in the frame of
the 3 Aristotelian syllogistic schemes.

1%t Aristotelian syllogistic scheme

“If A is predicated of all B, and B of all C, A must be predicated
of all C: we have already explained what we mean by 'predicat-
ed of all'. Similarly also, if A is predicated of no B [xara
unoevog  kornyopeiobor], and B of all C [xara movrog
xotnyopeiolai], it is necessary that C will exist in no A [oddevi
vrdpéer]”. (Arist. Anal. Pr. Bookl, Part 4, 25b32-26a2)’.

The only valid syllogistic modes of the Ist scheme are:
Barbara (aaa), Celarent (eae), Darii (aii), Ferioque (eio).

Aristotle offers certain examples of predications of the two giv-
en premises in order to show that not all of the modes of the 1%
scheme are valid. To attain this he obviously considers that the
given premises are true cases of predications, which I collect to
import them in my overall conceptual scheme.

Examples of false syllogisms of the 1% scheme as ex-
plained in Prior Analytics follow:

“But if the first term belongs to all the middle, but the middle to
none of the last term, there will be no syllogism in respect of the
extremes; for nothing necessary follows from the terms being so
related; for it is possible that the first should not exist either in
all or in any of the last, so that neither a particular nor a univer-
sal conclusion is necessary. But if there is no necessary conse-
quence, there cannot be a syllogism by means of these premises.
As an example of a universal affirmative relation between the
extremes we may take the terms animal — man - horse; of a uni-
versal negative relation, the terms animal — human - stone. Nor
again can syllogism be formed when neither the first term exists
in any of the middle, nor the middle in any of the last. As an ex-
ample of a positive relation between the extremes take the terms
science — line — medicine, of a negative relation science — line -
unit”. (Arist. Anal. Pr. Bookl, Part 4, 26a2-9)8.

In the above text Aristotle presents the falsity of the ‘ae’
and ‘ee’ forms.

The first example of the false application (‘ae’ form)
of the 1% syllogistic scheme is given by the triad of terms:
animal, man, horse, implied in 2 given predication-
premises. Each of these predications will be characterized
in order to be imported in the software conceptual
scheme. Let put them in Aristotelian terminology.

animal exists in all humans / human exists in no horse

The second false example (‘ae’ form) is made by the tri-
ad: animal — human — stone:

animal exists in all humans / human exists in no stone

The third false example (‘ee’ form) is made by the triad:
science — line - medicine.

science exists in no line / line exists in no medicine

The fourth false example (‘ee’ form) is made by the triad:
science — line - unit.

science exists in no line / line exists in no unit
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“But if the universality is posited with respect to the minor term
either affirmatively or negatively, a syllogism will not be possi-
ble, whether the major premise is positive or negative, indefinite
or particular: e.g. A exists or does not in some B, and B exists in
all C. As an example of a positive relation between the extremes
take the terms good, habit, prudence-situation: of a negative re-
lation, good, habit, uneducatedness-situation. Again if B exists
in no C, but A exists or does not exist in some B or A exists in
no B, there cannot be a syllogism. Take the terms white- horse -
swan and white — horse - raven” (Arist. Anal. Pr. Bookl, Part 4,
26a30-39)°.

In the above text Aristotle presents the falsity of the ‘ia’,
‘oa’, ‘ie’, ‘oe’, ‘ee’ modes.

The fifth false example (‘ia’ form) is made by the tri-
ad: good — habit — prudence situation:

good exists in some habits / habit exists in all prudence situa-
tions

The sixth false example (‘ia’ form) is made by the triad:
good — habit — uneducatedness situation:

good exists in some habits / habit exists in all uneducatedness
situations

The seventh false example (‘ie’ form) is made by the tri-
ad: white — horse — swan:

white exists in some horses / horse exists in no swan

The eighth false example (‘oe’ form) is made by the triad:
white — horse — raven:

white does not exist in some horses / horse exists in no raven

“Nor when the major premise is universal, whether affirmative
or negative, and the minor premise is negative and particular,
can there be a syllogism, whether the minor premise be indefi-
nite or particular: e.g. A exists in all B and B does not exist in
some C or B does not exist in all C... Suppose the terms are an-
imal — human - white- next take some of the white things of
which human is not predicated, swan and snow: animal is predi-
cated of all of the one, but of none of the other. Consequently
there cannot be a syllogism. Again let A does not exist in any B,
but let B does not exist in some C. Take the terms inanimate —
human - white: then take some white things of which human is
not predicated, swan and snow: the term inanimate is predicated
of all of the one, but of none of the other. (Arist. Anal. Pr.
Bookl, Part 4, 26a39- 26b14)'°.

In the above text Aristotle presents the falsity of the ‘ao’,
‘ae’, ‘eo’ modes.

The ninth false example (‘ao’ form) is made by the
triad: animal — human — white:

animal exists in all humans / human does not exists in some
white (things)

But this is in contrast to the case of swans/ snow replacing
white (things) since animal is predicated of all swans, in
Aristotelian terminology: animal exists in all swans and
animal is predicated of no snow, that is, animal exists in
1o SHOW.

The tenth false example (‘eo’ form) is made by the
triad: inaminate — human — white:

inaminate exists in no human / human does not exists in some
white (things)
But this is in contrast to the case of snow replacing white
(things) since inaminate is predicated of all snow, in Aris-
totelian terminology: inaminate exists in all snow and in-
aminate is predicated of no swan, that is, inaminate exists
in no swan.

The predications to be imported in the conceptual
scheme in typical formulation are the following:

|[Pred.7| [animal] exists-in-all [human]

|Pred.8| [human] exists-in-no [horse]

[Pred.9| [human] exists-in-no [stone]

|[Pred.10] [science] exists-in-no [line]

|Pred.11| [line] exists-in-no [medicine]

[Pred.12] [line] exists-in-no [unit]

[Pred.13]| [good] exists-in-some [habit]

|Pred.14| [habit] exists-in-all [prudence situation]
|Pred.15| [habit] exists-in-all [uneducatedness situation]
[Pred.16| [white] exists-in-some [horse]

|[Pred.17| [horse] exists-in-no [swan]

|Pred. 18| [white] does-not-exists-in-some [horse]
|Pred.19] [horse] exists-in-no [raven]

|Pred.20| [human] does-not-exists-in-some [white]
|[Pred.21| [animal] exists-in-all [swan]
|Pred.22| [animal] exists-in-no [snow]
|Pred.23| [inaminate] exists-in-no [human]
|Pred.24| [inaminate] exists-in-all [snow]
[Pred.25| [inaminate] exists-in-no [swan]

2nd Aristotelian syllogistic scheme

“Whenever the same thing exists in all of one subject, and to
none of another, or in all of each subject or in none of either, I
call such a figure the second; by middle term in it I mean that
which is predicated of both subjects, by extremes the terms of
which this is said, by major extreme that which lies near the
middle, by minor that which is further away from the middle.
The middle term stands outside the extremes, and is first in posi-
tion” (Arist. Anal. Pr. Bookl, Part 5, 26b34-39)!".

The only valid syllogistic modes of the 2™ scheme are:
Cesare (eae), Camestres (aee), Festino (eio), Baroco
(aoo0).

Next Aristotle presents again false modes of the 2™
scheme, through examples.

“If M is predicated of every N and O, there cannot be a syllo-
gism. Terms to illustrate a positive relation between the ex-
tremes are substance — animal — human, while for a negative
relation are substance — animal — number, with substance being
the middle term. Nor is a syllogism possible when M is predi-
cated neither of any N nor of any O. Terms to illustrate a posi-
tive relation are line — animal — human, a negative relation are
line — animal - stone” (Arist. Anal. Pr. Bookl, Part 5, 27al18-
23)12,

In the above text Aristotle presents the falsity of the ‘aa’,
‘ee’ forms.

The first false example (‘aa’ form) is made by the tri-
ad: substance — animal — human:

substance exists-in-all animals / substance exists-in-all humans

The second false example (‘aa’ form) is made by the tri-
ad: substance — animal — number:
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substance exists-in-all animals / substance exists-in-all numbers

The third false example (‘ee’ form) is made by the triad:
line - animal - human:

line exists in no animal / line exists in no human

The fourth false example (‘ee’ form) is made by the triad:
line - animal - stone:

line exists in no animal / line exists in no stone

“But if M is predicated of all O, but not of all N, there will be no
syllogism. Take the terms animal — substance — raven and ani-
mal — white - raven. Nor will there be a conclusion when M is
predicated of no O, but of some N. Terms to illustrate a -positive
relation between the extremes are animal — substance — unit, a
negative relation are animal — substance - science (Arist. Anal.
Pr. Bookl, Part 5, 27b4-8)'3.

In the above text Aristotle presents the falsity of the ‘oa’,
‘ie” forms.

The fifth false example (‘oa’ form) is made by the tri-
ad: animal — substance — raven:

animal does not exist in some substances / animal exists in all
ravens

The sixth false example (‘oa’ form) is made by the triad:
animal — white — raven:

animal does not exist in some white (things) / animal exists in
all ravens

The seventh false example (‘ie’ form) is made by the tri-
ad: animal — substance — unit:

animal exists in some substances / animal exists in no unit

The eighth false example (‘ie’ form) is made by the triad:
animal — substance — science:

animal exists in some substances / animal exists in no science

“Let M exist in no N, and not to some O. It is possible then for
N to exist either in all O or in no O. Terms to illustrate the nega-
tive relation are black — snow - animal” (Arist. Anal. Pr. Bookl,
Part 5, 27b13-16)'4.

In the above text Aristotle presents the falsity of the ‘eo’
form.

The ninth false example (‘eo’ form) is made by the
triad: black — snow - animal:

black exists in no snow / black does not exist in some animals

“Let M exist in all N and in some O. It is possible then for N to
exist in all O or in no O. Terms to illustrate the negative relation
are white — swan - stone“ (Arist. Anal. Pr. Bookl, Part 5,
27b24-27)"5.

In the above text Aristotle presents the falsity of the ‘ai’
form.

The tenth false example (‘ai’ form) is made by the tri-
ad: white — swan - stone:

white exists in all swans / white exists in some stones
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“M exists in no O, and not to some N, it is possible for N to ex-
ist either in all O or in no O. Terms for the positive relation are
white — animal — raven, for the negative relation are white —
stone - raven. If the premises are affirmative, terms for the nega-
tive relation are white — animal — snow, while for the positive
relation are white- animal - swan” (Arist. Anal. Pr. Bookl, Part
5, 27b29-34)16,

In the above text Aristotle presents the falsity of the ‘ie’,
‘ia’ forms.

The eleventh false example (‘ie’ form) is made by the
triad: white — animal — raven:

white exists in some animals / white exists in no raven

The twelfth false example (‘ie’ form) is made by the triad:
white — stone - raven:

white exists in some stones / white exists in no raven

The thirteenth false example (‘ia’ form) is made by the
triad: white — animal — snow:

white exists in some animals / white exists in all snows

The fourteenth false example (‘ia’ form) is made by the
triad: white — animal — swan:

white exists in some animals / white exists in all swans

“Nor is one possible if the middle term exists in some of each of
the extremes, or does not exist in some of either, or exists in
some of the one, not in some of the other, or exists in neither
universally, or is related to them indefinitely. Common terms for
all the above are white — animal — human and white — animal -
inanimate” (Arist. Anal. Pr. Bookl, Part 5, 27b36-39)!7.

In the above text Aristotle presents the falsity of the ‘ii’
form.

The fifteenth false example (‘ii” form) is made by the
triad: white — animal — human:

white exists in some animals / white exists in some humans

The sixteenth false example (‘ii” form) is made by the tri-
ad: white — animal — inaminate:

white exists in some animals / white exists in some inaminates

The predications to be imported in the conceptual scheme
in typical formulation are the following:

|[Pred.26| [substance] exists-in-all [animal]
|[Pred.27| [substance] exists-in-all [human]
|Pred.28| [substance] exists-in-all [number]
[Pred.29| [line] exists-in-no [animal]
[Pred.30| [line] exists-in-no [human]
|[Pred.31| [line] exists-in-no [stone]
|Pred.32| [animal] does-not-exist-in-some [substance]
|Pred.33| [animal] exists-in-all [raven]
|Pred.34| [animal] exists-in-some [substance]
[Pred.35| [animal] exists-in-no [unit]

[Pred.36| [animal] exists-in-no [science]
[Pred.37| [black] exists-in-no [snow]

|Pred.38| [black] does-not-exist-in-some [animal]
[Pred.39| [white] exists-in-all [swan]

|Pred.40| [white] exists-in-some [stone]
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|[Pred.41| [white] exists-in-some [animal]
|Pred.42| [white] exists-in-no [raven]
|Pred.43| [white] exists-in-all [snow]
|Pred.44| [white] exists in some [human]
|Pred.45| [white] exists in some [inaminate]

3" Aristotelian syllogistic scheme

“But if one term exists in all and another one in none of a third,
or if both exist in all or in none of the third, I call such a figure
the third; by middle term in it I mean that of which both the
predicates are predicated, by extremes I mean the predicates, by
the major extreme that which is further from the middle, by the
minor that which is nearer to it. The middle term stands outside
the extremes, and is last in position” (Arist. Anal. Pr. Bookl,
Part 6, 28a10-17)'8.

The only valid syllogistic modes of the 3™ scheme are:
Darapti (aii), Felapton (eao), Disamis (iai), Datisi (aii),
Bocardo (0ao), Ferison (eio).

Next Aristotle presents again false modes of the 3™
scheme, through examples.

“If R exists in no S, P in all S, there will be no syllogism. Terms
for the positive relation are animal — horse — human, while for
the negative relation are animal — inanimate - human. Nor can
there be a syllogism when both terms are asserted of no S.
Terms for the positive relation are animal — horse — inanimate,
while for the negative relation are human — horse — inanimate,
with inanimate being the middle term™'® (Arist. 4nal. Pr.
Bookl1, Part 6, 28a30-36).

In the above text Aristotle presents the falsity of the ‘ae’,
‘ee’ forms.

The first false example (‘ae’ form) is made by the tri-
ad: animal — horse — human:

animal exists in all humans / horse exists in no human

The second false example (‘ae’ form) is made by the tri-
ad: animal — inaminate — human:

animal exists in all humans / inaminate exists in no human

The third false example (‘ee’ form) is made by the triad:
animal — horse — inaminate:

animal exists in no inaminate / horse exists in no inaminate

The fourth false example (‘ee’ form) is made by the triad:
human — horse - inaminate:

human exists in no inaminate / horse exists in no inaminate

“If P exists in all S and R does not exist in some S. Terms for
the universal affirmative relation are animate — human - ani-
mal”? (Arist. Anal. Pr. Book1, Part 6, 28b22-26).

In the above text Aristotle presents the falsity of the ‘ao’
form.

The fifth false example (‘ao’ form) is made by the tri-
ad: animate — human - animal:

animate exists in all animals / human does not exist in some an-
imals

“Nor is a syllogism possible when both are stated in the nega-
tive, but one is universal, the other particular. When the minor is
related universally to the middle, take the terms animal — sci-
ence- wild and animal — human - wild. When the major is relat-
ed universally to the middle, take as terms for a negative relation
raven — snow - white™?! (Arist. Anal. Pr. Bookl, Part 6, 28b38-
29a3).

In the above text Aristotle presents the falsity of the ‘ae’,
‘ea’, ‘i0’ forms.

The sixth false example (‘ae’ form) is made by the tri-
ad: animal — human — wild:

animal exists in all wild (things) / human exists in no wild
(thing)

The seventh false example (‘ae’ form) is made by the tri-
ad: animal — science — wild:

animal exists in all wild (things) / science exists in no wild
(thing)

The eighth false example (‘ea’ form) is made by the triad:
raven — snow - white:

raven exists in no white (thing) / snow exists in all white
(things)

“Nor is a syllogism possible anyhow, if each of the extremes
belongs to some of the middle or does not belong, or one be-
longs and the other does not to some of the middle, or one be-
longs to some of the middle, the other not to all, or if the prem-
ises are indefinite. Common terms for all are animal — human —
white and animal — inanimate - white”?? (Arist. Anal. Pr. Bookl,
Part 6, 29a6-10).

In the above text Aristotle presents the falsity of the ‘io’
form.

The ninth false example (‘io’ form) is made by the tri-
ad: animal — human — white:

animal exists in some white (things) / human does not exist in
some white (things)

The tenth false example (‘io’ form) is made by the triad:
animal — inanimate - white:

animal exists in some white (things) / inaminate does not exist
in some white (things)

The predications to be imported in the conceptual scheme
in typical formulation are the following:

|Pred.46| [horse] exists-in-no [human]
|Pred.47| [inaminate] exists-in-no [human]
|Pred.48| [animal] exists-in-no [inaminate]
|[Pred.49| [horse] exists-in-no [inaminate]
|Pred.50| [human] exists-in-no [inaminate]
|Pred.51| [animate] exists-in-all [animal]
|Pred.52| [human] does-not-exist-in-some [animal]
|[Pred.53| [animal] exists-in-all [wild]
[Pred.54| [human] exists-in-no [wild]
[Pred.55| [science] exists-in-no [wild]

|[Pred.56| [raven] exists-in-no [white]

|[Pred.57| [snow] exists-in-all [white]

|Pred.58| [animal] exists-in-some [white] (things)
|Pred.59| [human] does-not-exist-in-some [white]
|Pred.60| [inaminate] does-not-exist-in-some [white]
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Aristotelian.type.5.exists-in-idea
In Topicorum® Aristotle mentions the Platonic like
predication:

motionless [Npepelv] exists in the idea of human-himself
[adTo0vOpdTE®]” <
|Pred.61| [motionless] exists-in [human-himself]

4. About the structure of a software ontology

Software ontology is an hierarchical knowledge structure,
used as an extension of taxonomy. Taxonomy is a simple
hierarchical structure constructed of various levels of a
classification tree of classes divided into narrower sub-
classes. The last level is constituted by specific things
(individuals), which are included in one of the narrowest
classes. Ontology is based on the structure of taxonomies,
but they are equipped by additional tools, such as the pos-
sibility of definition of any custom-defined relation be-
tween individuals of the same or different classes (named
object property), the possibility of definition of any char-
acteristic of the individuals of a class (named datatype
property), the possibility of further definition or equiva-
lence of a created class through data restriction creators,
addition of annotations including web references to any
class or individual, reasoning engines, description logic
languages, query languages.

OWL Protégé 4.3?* is an open software environment
for creating and editing ontologies. It includes: classes as
groups of similar things, individuals as certain things, ob-
ject properties, datatype properties, reasoners and descrip-
tion logic capacities, environment for design and execu-
tion of queries written in SPARQL -an SQL (Structured
Query Language)- for search and retrieval of any term
contained in the ontology under any custom-defined que-
ry, data restriction environment, annotation tools and
helpful visualization tools.

I’ll use Protégé 4.3 for importing all the predication
type relations of the Aristotelian corpus. The classes will
be used for: [1] Aristotelian genera, [2] pool of concepts
used in the description of the syllogistic Aristotelian
schemes. Object properties will be used in order to repre-
sent conspicuously the various types of Aristotelian pred-
ications. I’ll make an extensive use of Ontograf, a very
efficient tool for the analytical visualization of the struc-
ture of various parts of the Aristotelian philosophical on-
tology.

5. Importing the Aristotelian philosophical ontological
scheme into the software ontological environment

My defined classes concern: [1] the general category of
universals, which is used as a pool for universals taking
part in the relations: exists-in-all, exists-in-no, exists-in-
some, does-not-exist-in-some. The class of universals in-
cludes also the subclasses of genera/species, concepts and
ideas, [2] the hierarchical structure of genera/ species
connected through the relation divided-into, where also
the species are said of individuals, [3] a pool for qualities
(concepts) which are present in individuals (relation: is-
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in) or exist in ideas, [4] a pool for ideas, in which qualities
exist (relation: exist-in).

Next picture presents the relations: divided-into, is-
said-of, is-in, exists-in along with the relative participants.

4 human herself

knowladge

Picture 1. Aristotelian ontology including relations: divided-into
(purple lines), is-said-of (blue lines), is-in (brown line), exists-in
(gray line).

Next picture presents the relations: exists-in-all, ex-
ists-in-no, exists-in-some, does-not-exist-in-some of the 1%
syllogistic scheme, along with the relative participants.

# medicine
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Picture 2. Aristotelian ontology including relations: exists-in-all
(yellow line), exists-in-no (brown line), exists-in-some (light
yellow line: good to habit), does-not-exist-in-some (gray line) of
the 1% syllogistic scheme.

Next picture presents the relations: exists-in-all, ex-
ists-in-no, exists-in-some, does-not-exist-in-some of the
2nd gyllogistic scheme, along with the relative partici-
pants.
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Picture 3. Aristotelian ontology including relations: exists-in-all
(light olive line), exists-in-no (green line), exists-in-some (olive
line), does-not-exist-in-some (purple line) of the 2" syllogistic
scheme.

Next picture presents the relations: exists-in-all, ex-
ists-in-no, exists-in-some, does-not-exist-in-some of the
3t gyllogistic scheme, along with the relative participants.
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Picture 4. Aristotelian ontology including relations: exists-in-all
(light olive line), exists-in-no (green line), exists-in-some (olive
line), does-not-exist-in-some (purple line) of the 3™ syllogistic
scheme.

6. Conclusions

After a detailed analysis of the logical treatises of Aristo-
telian Organon, where various forms of predication are
mentioned, I wrote down, through characteristic extracts,
the following cases of predication.

The Aristotelian types of predication: predicate is-
said-of* subject (* Aéyetan), predicate is-in* subject (* &v
Twi €otiv), predicate divided-into subject, predicate is-
predicated-of* subject (*kotnyopeitan), predicate exists-
in* subject (* vmapyel Tvi), predicate exists-in-all subject,
predicate exists-in-some subject, predicate does-not-exist-
in-some subject, predicate exists-in-no subject, predicate
follows-to* subject (*axohovOel Tivi).

A great number (61) of distinct predications of Ideas
have been written down and then imported in a software
ontology. This mode of organization is very useful, since
the researcher will be able to search for any Idea or any
relation of a specific type dispersed in the Aristotelian

texts. Additionally some visualisations of parts of the
complete Aristotelian conceptual map have been illustrat-
ed, as a sample of the great visual opportunities given to
any researcher of ancient philosophy who wishes to focus
on certain parts of the complex conceptual network of the
Aristotelian ontology.

The importance of the clarification of the various
types of predication is obvious, since this relation consti-
tutes the core of the art of dialectics and of any attempt to
speak about the relation of either the sensibles with the
ideas or between the ideas themselves.

This work is open to discussion for any revision or
addition concerning the various types of predications
mentioned in the works of the two great philosophers of
Antiquity.

Lastly, I hope that this work will find continuators in
the interdisciplinary areas, since a cooperation between
researchers in humanities and informatics would lead to
very fruitful results.
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Notes

''J. L. Ackrill translation. Original text: “T@®v &vtwv t& pév ka®’ vmo-
KEWEVOL TVOG Aéyetat, £V DIOKEWWEVE® O 0Vdevi 0Ty, olov dvBpwmTog
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Kka®’ vmokeyévon pev Aéyetar tod Tvog AvOpdOTOL, &V VTOKENEVED O
ovdevi €oTv: 1O 0¢ &v VmOKEWEV® pEV 0Tl kab  Vmokeévov O
000evOG AéyeTal, £V DITOKEWEVE O Aéym O &V TV Ui OG HEPOG VTLAPYOV
advvoTov yopic sivar Tod &v & &oTiv, Olov 1 TiG YPOUUOTIKY &V
VTOKEWEV® PEV EGTL TR WuyT], ke Drokeévou € 000evOg Aéyetat, Kol
TO TL AEVKOV €V VTOKEWEV® PEV €0TL T GOUATL, dmav yap ypdUo &v
copatt, Kob' vmokeyévon 8¢ 00devOg Aéyetar T 8¢ Kb’ vToKEEVOL
Te MEYETOL Kol 8V DIOKEWEV® £0TIV, 010V 1) EMIGTIUN &V DTOKEIUEVE HEV
£0TL T Woxdl, kad  vmokeévon 8¢ Aéyetar TG YPAUUOTIKTG: T0 68 obte
gv Omokelévp SoTiv obte ka®' Vmokeévov Aéyetar, olov O Tig
GvOpomog 1 0 Tig (nmog, 0VIEV Yap TAOV TOOVT®V 0VTE €V VITOKEWEV®D
£oTiv oUTe Kb’ VIokeEVOL AéyeTan AmA®dG 0& TO dtopo Kol £v aplOud
KOt 00OEVOG DTTOKEWEVOD AEYETAL, £V DTOKEWWEV® O EViaL 0VIEV KOAVEL
slvat 1) Yop TiG YPOUUOTIKT TOV &V DTOKEILEVE® 0TIV,

2 Marc Cohen, Predication and Ontology: The Categories, https:// facul-
ty. washington.edu/smcohen/320/cats320.htm

® The cases of a quality in the position of the subject and a secondary
substance in the position of the predicate, though are not frequently met,
appear in Prior Analytics: “take some of the white things of which man
is not predicated* [hv w5} katnyopeitar devidv 6 dvBpwmog] (Arist. Anal.
Pr., 26b7-8)

1 prefer to use the term “particular’ (kath’ hekaston/ xkad’ &kactov) as
opposed to ‘universal’ (katholou/ xkafdiov). I could also use the term
‘individual’, as other researchers, but there is a little difference, accord-
ing to some Aristotelian passages, between the two terms, since an indi-
vidual (tode ti/ 7dde 1) is not excluded to be a universal. What makes
something a fode ti is its nature as a fully determinate thing, not further
differentiable; what makes something a kath’ hekaston is its nature as a
particular thing, unrepeatable, and not predicated of anything else (Stan-
ford Encyclopedia of Philosophy: Aristotle’s Metaphysics)

* (Translation into English is mine) «Enel 8¢ éott Td pév kofoA0L TV
Tpaypdtov T 8¢ Kob' Exactov, — Aéym 8¢ KaBOAov pEV O €mi mAelOVmV
néQUKE Kot yopsichat, ko' Exactov 88 & Wy, olov dvOpemog PEV TOV
kaborov Kokiog 8¢ tdv kad’ Ekaotovy

¢ «AvtidupiicOon 8¢ Aéyetan GAAAOIC T& KoTdt TRV oY diaipecty, olov
70 TVOV T® el®d Kol T® EvOdpE- TadTa Yop GAANAOLS AvTidmipnTat €K
700 ovtod Yévoug Gvtar TO yap (dov dwoupeiton gig todta, €ig 1€ TO
TTINVOV Ko 10 melov Kol T0 EVudpov»

7 (translation into English of this and the following passages by A. J.
Jenkinson, with changes in critical terms) «&i yop 10 A KoTd TOVTOG TOD
B kol 10 B xata moavtog tod I, avdykn 10 A koatd movtog tod I
Kotnyopeichar mpotepov yap eipntor TG TO KOTO TOVTOG AEYOUEV.
opoimg 8¢ kol €1 70 pev A koo undevog tod B, 10 8¢ B katd movtog tod
T, 61110 A 00devi 1 ' vmapEery

8 «el 88 10 pév mpdTov TovTi T® Pécm AKoAovOE], TO 8¢ pécov undevi 1@
£oy0t® VmApyel, OVK EoTOl GLANOYIGHOG TMV GKpmV: OVOEV Yap
avaykaiov copPaivet T TadTa slvar Kol yop movTi Kol undevi Evoéyston
0 TPpOTOV TQ €0YdTe VmApyew, Gote obTe TO KOTO WEPOG OVTE TO
KaBoAOL yivetor dvaykoiov: pndevog 8¢ Gvtog dvaykoiov S ToVTOV
oK £otatl GVAAOYIGUOG. Gpot Tod mavti vVadpyew (Pov — dvOpwmog —
{nmog, t0o0 undevi {Hov — avbpwmog — Aifog... Spor toD VmApyEw
EMOTANN — Ypapup — loTpik, T00 Ui VIEPYEWV EMOTAUN — YPOUUU —
HOVAGY.

 « "Eav 8¢ mpog 10 Ehattov dikpov TO kaboAov Tebf | Kotnyoptkodv i
otepnTIkOV, OVK E0TOL  OLAANOYIOHOG, OUTE  KOTOQATIKOD  0UTE
amoatikod Tod Ad10picToL fj KaTd HéEPOG EVTOG, 010V €1 TO PEV A TIvi 16
B vmépyet fj un dmapyet, 10 8¢ B mavti 1@ T vmapyete dpot tod vmapyev
ayabov — €61c — ppovnol, tod pn vmapyew ayabov — E&ig — dpobia.
méA €1 70 pev B undevi td I, 10 8¢ A tvi 1@ B 1j Omapyer 1j un dmdpyet
i u ol VapyEL, 0Vd obTmG £Tan GLALOYIGHOC. Bpot AeVKOV — ITrog
— KOKVOG, Aevkdv — nmog — KOpa&y.

10« Ovd" &étov 1O pév mpog T peilovi dxpe koBOLov yévnron 1
KOTNYOPIKOV | otepnTikdv, 10 8¢ TPpOg T@® ENATTOVL GTEPNTIKOV KOTO
UEPOG, OVK £0TOl GLAAOYIGHOG [adlopicTov Te Kal &v uépel Anebévroc],
oiov &i olov &l 10 pév A mavti T B vmapyet, 10 8¢ B tivi T I iy, i i pn
VTl VIAPYEL... VrokeioBwaov Yap ol dpot {Pov — GvOpwTog — AevKOVe
ito, Kol MV p1) KoTNyopsitol Asukdv 6 dvOpamog, siMiebo KdKvog Kol
XUdve ovkodV 10 (Pov ToD pEV TavTOG Katnyopeital, tod 8¢ 00devoc,
HoTE 0VK 0T GLALOYIGHOC. TTOAWY TO pev A undevi @ B vmapyéto, 1o
8¢ B tivi 1 I un vmapyétoe kai ol dpot Eotmoay dyvyov — GvOpwmog —
Aevkov: eita el PBmGaY, OV P Katnyopeital Asvkdv O dvOpomog,
KOKVOG Kol Yudve T0 yap Gyvyov tod HEV mavTog Katnyopeital, Tod 8¢
003EVOON.

1 ¢Otav 8& 1o adTd T PV movTi T 5& undevi vVmapy, 1 Ekatépm Tavti
1 undevi, 10 pev oyxfua o to1vToV KOA® de0TEPOV, HEGOV O v AT
Myo 1O KaTyopoOpevOV Augolv, dkpo 88 kb @v Aéystar TodTO,
pelov 8¢ dkpov O TPOg Td HESH Keipevov: ENATTOV O& TO TOPPOTEP®
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100 péoov. tifetor 8¢ 0 péoov EEw pEv TV Gkpwv, TpdTOV O& TH

Oéoem.
12

«av 0¢ 10 M movtog tod N kol 100 E kotnyopftor, ovk £oton
GvALoyopdG. dpot tod Vmhpyew ovoio — (Pov — AvOpwmog, TOD pun
Vrapyew ovoio — {dov — appds pésov odoia. ovd’ dtav unite o0 N
pite 00 E undevog katnyopftar T M. dpot tod VIApYEWV Ypopun —
{dov — GvOpomoc, Tod U vrapyxew ypapun — {dov — Aibog»

13 «8pot {@ov — odoia — kOpas, (Hov — Aevkdy — kopas. ovd” Stav Tod
pev E undevog, 1od 8¢ N tvag. 6pot tod vmdpyev (dov — ovoio — povag,
700 un vmapyew (Dov — ovoia — EMGTAUN»

14 «olov 0 M 1@ pév N pmdevi 1@ 88 Z tvi pn) dmopyéto- Evoéyston o
kol wovti kol pndevi 1@ E 10 N vmdpyew. 6pot Tod pev prn vrapyew
pELaY — v — Ldovy

15 «olov 10 M @ pév N mavti 1@ 8¢ E tvi dmapyéto. evéyetar o1 10 N
@ E kol movti Kol undevi vrapyev. 6pot Tod undevi Hrapyev Aevkov —
KOKvVOG — Aifog»

16«10 M 1 pév E undevi @ 8¢ N tvi py dmépyst, £vogyetar to N 1) =
Kol movti kol pndevi vmapyewv. 6pot Tod Vmapxew Agvkov — {dov —
KkOpag&, 10D pun Vmapyew Aevkov — Aibog — kOpa. €l 8¢ Katnyopkal ol
TPoTdoels, dpot Tod pn vdpyew Aevkov — (Dov — yudv, Tod VrapyEw
AgVKOV — LDOV — KOKVOGY

17 @A 008" &l Tvi ExoTép® VIAPYEL | Py VIApYEL, 1) T pev T 8& iy, 1
undetépw mavti, fj adopiotws. Hpot 8¢ Kool naviwv Agvkov — (Pov —
GvOpwmog, Aevkdv — {Dov — Gyvyov»

8 Edwv 88 1 antd 10 pév movti 1o 8& pmdevi vmapym, fi dueo Tavti §
undevi, To eV oyfpa TO TodTOV KOA®D Tpitov, HéGov & &v avT®d Aéym
Ko 0 GUE® TO KATNYOPOVUEVE, dKpa 88 Té KaTyopovusva, peifov &
Gkpov 0 moppmdTEPOV ToD HEGOV, EAattov 8¢ TO EyydTepov. TibeTan 8¢ 1O
péoov EEm pev Tdv Grpav, Eoyatov 8¢ Tij 0éoem.

Y «gav 8¢ 10 pév P pndevi 10 8¢ IT mavti dmapyn @ I, ovk Eotar
GLALoYlopdG. Hpot Tod Vmapyewy (Dov — inmog — GvOpwmog, TOod pun
vrapxew {dov — dyvyov — avBpwmog. ovd’ dtav Gpee katd pndevog
00 X Aéyntat, ovk £6Tol GLALOYIGHOC. Opot ToD Vrdpye {Dov — inmog
— dyoyov, Tod pr| vrapyew dvBpwmog — tnmog — dyvyovy

20 «oiov &l o pév I mavti @ Z, 10 8¢ P tvi 1 T iy dmépyst. Spot 1od
vt vrapyew Epyoyov — avpwmog — (Hovy

21 «o0d” Btav auedTEPOL oTEPNTIKOL TEOMOY, ) & 6 Usv KoBOAov 6 & v
uépeL. dpot tav 6 EAGTTmV 7| KadOLov TPOC TO pécoV, (HOV — EmoThun
— dypov, Ldov — avBpwmog — dyplov: dtav & 0 peilwv, Tod pév un
VIAPYEV KOPAE — YLDV — AEVKOV»

22 «OD8” G EKATEPOG TV TO PEGH DIAPYN T 1} DAy, T 6 uEV Dépym
0 8¢ un Omhpym, | O pEV Tvi 6 8¢ N mavti, §| adopictmwe, ovk EoTon
GLALOYIOHOG ovdap®dS. Gpot 8¢ Kkowol maviov (dov — GvOpomog —
AgvKOV, LHOV — Ayuyov — AELKOV»

2 “inasmuch as 'being motionless' does not exist in 'human-himself' qua
'human’, but qua 'idea’, it could not be a property of 'man' to be motion-
less” [oiov énel avroavipime ovy brbpyel 1o fipsuciv 1 dvOpwmoc éotrv,
AL’ 1 i0éa, obK v el avOpomov idiov 10 fpsueiv]» (Arist. Topicorum.
Book V, Part.7)

2% Protégé tutorial: https://buildmedia.readthedocs.org/media/pdf/go-
protege-tutorial/latest/go-protege-tutorial.pdf

http://mowl-

pow-
er.cs.man.ac.uk/protegeowltutorial/resources/ProtegeOWLTutorialP3_v
1 _0.pdf



